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REQUEST FOR APPLICATIONS #MCC-10-0058-RFA
Malawi Rural Electrification Public-Private Partnership (RE PPP): Mini-Grid


SECTION I: FUNDING OPPORTUNITY DESCRIPTION

1. 	Background

The Millennium Challenge Corporation (MCC) is a Federal Corporation created under Title VI of the Foreign Operations, Export Financing, and Related Programs Appropriations Act, 2004. Its mission is to reduce poverty through the promotion of sustainable economic growth.  To be eligible to receive MCC foreign aid, a country must demonstrate above-median performance on independent and transparent policy indicators.  MCC selects eligible countries for a “Compact” grant.  As of March 2010, MCC has signed Compacts ranging from USD 66 million to USD 698 million with twenty partner countries in Africa, Latin America, Asia, and Europe for a total of USD 7.2 billion, of which approximately USD 925 million involves funding for Private Sector Participation-related interventions (See Annex 1).[footnoteRef:1]   [1:  As of each Compact signing. This number does not account for reallocations during Compact implementation. See Annex 1 for details.] 


MCC and the Government of Malawi (GOM), through the Millennium Challenge Account-Malawi (MCA-Malawi), are currently designing an extensive power sector development program that – if approved by MCC’s Investment Committee and Board of Directors – could amount to well over USD 200 million (See Annex 2). Hereafter in this RFA, “MCC” is meant to refer to both MCC and MCA-M. 

The proposed Malawi Compact would fund these activities to attain three key objectives:

· Increased availability of higher quality, more reliable power supply through: (a) rehabilitation and modernization of two hydropower stations; (b) installation of meters to reduce peak demand growth; (c) rehabilitation and upgrading the transmission and distribution (T&D) system; (d) improved weed and siltation management; and (e) improved protection, control and data acquisition for better power system management.
· Increased access to quality and reliable power supply to un-served and under-served users through: (a) rehabilitation of the distribution system; (b) extension to peri-urban areas; and (c) developing decentralized (mini-grid and/or off-grid) power solutions predicated on productive use of electricity, involving private sector participation.
· Improved and more effectively managed power sector institutions to support improved service delivery through: (a) implementing a Financial Sustainability Plan for Malawi’s electricity parastatal (Escom); and (b) improving Escom’s operational efficiency.

2.	Overview/Phases of Grant Funding Opportunity

This grant funding opportunity targets the second objective for “Increased access to quality and reliable power supply to un-served and under-served users”. Specifically, this opportunity aims for development of three mini-grids in rural areas of Malawi which rely upon renewable sources of power generation. A mini-grid is defined by this requirement as “one integrated generation and distribution system with line capacity of lower than 66KV and generation capacity of 250-4,999 kilowatts that supplies electricity as an autonomous utility independent from the national grid”. The requirement falls directly under the Rural Electrification Act and is also subject to the Energy Regulation Act and Electricity Act (See Annex 5). To expand rural access to electricity, the Malawi Compact could fund one or more mini-grids that meet MCC standards.

There are two Phases to this requirement:

i. Phase 1: Phase 1 is project development of three mini-grids to attain MCC standards for Compact funding, described below under “Milestone Reporting”; Phase 1 is funded by 609(g), which are project development funds that MCC has allocated for the Malawi Compact. This Phase 1 intends to prove viability of the “mini-grid” concept.

ii. Phase 2: Phase 2 of this requirement would entail construction, operation, and sourcing of private investment; Phase 2 will be funded by the Compact and is not part of this instant funding opportunity. Also, funding for Phase 2 is subject to the success of Phase 1, the availability of funding, and approval by MCC’s Investment Committee and Board of Directors.  Once Compact funding is made available, it is anticipated that the successful Applicant for this instant grant (Phase 1) would be requested to submit a follow-on application for Phase 2.

There are three innovations to this requirement for MCC that warrant mention. First, it specifies broad outputs as opposed to inputs, shifting the responsibility of input specification to the recipient. Second, this requirement asks applicants to indicate the level of risk they are willing to assume – within a range – to achieve the outputs. Third, Phase 2 of this requirement would condition milestone payments on sourcing of equity control and private investment at operation; MCC is assuming development and construction risk, but expects private entities to assume operational risk and responsibility to maximize sustainability.

MCC is structuring this requirement as a grant because of the benefits to be provided to the public and energy industry. The grant seeks to enhance the global knowledge base by developing a sustainable model for rural electrification in Malawi and similar countries. MCC will not likely fund a Phase 2 grant for all of the mini-grids that are developed through the Phase 1 grant. MCC would expect other funders – such as the private sector, GOM, or other donors – to fund those mini-grids that MCC does not fund through the Compact. For those mini-grids MCC does not fund, the recipient would be permitted and encouraged, but not obligated, to obtain Phase 2 funding from other sources.

MCC has annexed five total resources to this RFA: Annex 1 contains a table of private sector participation in signed Compacts; Annex 2 contains more information on MCC and how it is supporting the GOM in the Compact development process; Annex 3 contains a data matrix on five possible mini-grid sites; Annex 4 contains a draft financial and economic model in Microsoft Excel; and Annex 5 contains a list of files available online or upon request.

3. 	Objective

The main objective of this grant is to develop mini-grids in rural Malawi (Phase 1) to achieve the performance goals as specified in the Milestone Chart.

4.	Milestone Reporting

4.1	 Milestone Reports

Milestone Reports shall describe how the Milestones have been achieved. Milestone Reports shall be submitted as each  mini-grid is ready. For each Milestone, MCC is able to offer additional guidance to the Grantee to clarify and supplement understanding; however, the general principles codified in the below chart, not the more detailed guidance, will form the basis of evaluation.

4.2	 Technical Reporting Instructions

Unless otherwise stated, Milestone Reports will be considered “draft” upon initial receipt by MCC.  Draft “Milestone Reports” are due by August 26, 2010. Within 5 business days of receipt, MCC will either accept the report or raise concerns. The grantee shall appropriately address these concerns and provide final reports within 5 business days (or some other mutually agreed time period) of receiving the MCC response. 

All reports shall be submitted electronically and in English. Documents should be submitted in Microsoft Word. Spreadsheets should be submitted in Microsoft Excel. Schedules should be submitted in Microsoft Project. Digital photo files should be submitted in JPG format. Any GIS data should be submitted in both ArcView and PDF format. Any presentations should be submitted in Microsoft PowerPoint. Any raw data not submitted through spreadsheets should be submitted in Microsoft Access (*.accdb file), STATA (*.dta file), or SPSS (*.sav file); format must be agreed upon by MCC. The Grant Agreement number shall be placed on each report. In addition, each report shall be accompanied by a letter or other document that identifies the report.  Packaging and packing for all items delivered hereunder shall be in accordance with commercial practice and adequate to ensure acceptance by common carrier and safe arrival at destination.  The Grant Agreement number shall be placed on each package, report, or other deliverable.  The MCC shall be acknowledged in any research or reports funded under this Agreement.

4.3 	Milestone Chart

Phase 1
Milestone Report(s) for Phase 1 shall demonstrate how each mini-grid achieves all of the following milestones:
	Milestone
	Factor
	Performance Measure(s)

	Milestone 1: Economic
	Economic Rate of Return
	Projected to exceed hurdle rate of 12.4%. Grantee should build on the draft model contained in Annex 4.[footnoteRef:2] Adjustments to this model should follow guidelines at http://www.mcc.gov/mcc/bm.doc/guidance-economicandbeneficiaryanalysis.pdf and supplementary guidance contained in Annex 4. All assumptions and benefit streams must be based on realistic logic or evidence, and final results will be verified by MCC’s Economic Practice Group.  [2:  The grantee takes full responsibility for the model it submits to MCC, including any programming errors that may currently exist.] 


	
	Beneficiaries: Rural, Poor, and Distributed
	Rural is defined as “in District(s) with no more than 25% population classified as ‘urban’ according to the National Statistics Office of Malawi”; Poor is defined as “in District(s) with no less than 50% classified as ‘poor’ according to the National Statistics Office of Malawi”; Distributed is defined as “no one user can consume more than half the total kilowatt-hours produced per year”; as a principle, the electricity users should consist of residential, social, commercial, as well as industrial users (if any).

	
	Beneficiaries: Gender
	Gender Analysis that complies with MCC’s Gender Policy (http://www.mcc.gov/mcc/bm.doc/14-genderpolicy.pdf) and with GOM gender policy. The Gender Analysis must include analysis of gender constraints, men’s and women’s roles and responsibilities, gender differences in access and control of productive resources, and efficacy of meeting practical needs and strategic gender interests.

	Milestone 2: Financial/
Sustainability
	Cost recovery; adequate demand and willingness-to-pay; strategy for sustainable operation
	Revenues projected to exceed operating costs and enable competitive returns to equity. Grantee should build on draft model contained in Annex 4. Adjustments to this model should follow industry financial modeling practice. Demand analysis should document users’ ability and willingness to pay. Strategy for sustainable operation should specify who will operate the mini-grid and how they will operate it.

	
	Interest by equity investors
	Written (though non-committal) expression(s) of interest by one or more interested equity investors, detailing the necessary conditions for their investment

	Milestone 3: Technical
	Implementability of Phase 2 within the five-year Compact term, with sufficient float to allow for unforeseen delays (logistics, construction, weather, labor, etc.)
	Project schedule accompanied by technical justification

	
	Completed Schematic Design with cost, ready for execution by a design-build contractor
	Conceptual design of the mini-grid indicating the components as well as a site plan, preliminary building plans and sections, user connections, and a cost estimate including generation, distribution, user connections, and associated costs like land acquisition.

	Milestone 4: Environmental & Social
	Renewable energy: limited to solar, wind, hybrid (solar/wind), hydro, or sustainable biomass (excluding natural gas, coal, and petroleum products, except as supplementary fuel sources should technical and economic feasibility dictate). 
	Technical justification. This should demonstrate, at a minimum, how the technology falls into one of these categories and is commercially proven with a robust operating record (based on examples in other countries). In conjunction with the economic modeling, the grantee should identify environmental benefits and costs, such as carbon finance opportunities and GHG emission abatement as categorized by the UNFCCC and/or relevant voluntary carbon markets.

	
	Environmental & Social Screening (by Category A, B, or C) and Preliminary Scoping (including initial cost estimates)

	Must comply with MCC’s Environmental & Social Guidelines at http://www.mcc.gov/mcc/bm.doc/20-enviroandsocialassessment.pdf and be consistent with international best practices and principles for resettlement as defined by World Bank Operational Policy 4.12 at http://go.worldbank.org/96LQB2JT50. The Screening and Scoping Assessment must:
• Identify key environmental and social considerations for integration into Phase 2
• Preliminary recommendations for the mitigation, management, and monitoring of impacts
• Initial estimate of costs for environmental and social management
• Initial estimate of the types/categories of resettlement required, the number of project affected people, and potential resettlement costs.
• Outline of the relevant regulatory requirements and standards in Malawi

	Milestone 5: Legal, Regulatory, and Policy
	Mini-grids are ready for licensing/permitting
	Completed license application(s), ready for submission; available from Malawi Energy Regulatory Authority

	
	Any proposed changes, or exceptions, to GOM legislation, regulations, and policy necessary before Phase 2 commences
	Legal, regulatory, and policy annotation with justification. This annotation will feed into a concurrent review by MCC. The necessary reforms would become conditions precedent to Compact funding.

	
	GOM certification that the site is not earmarked for grid extension
	Letter signed by appropriate GOM official. Grantee should cooperate with MCC to obtain this letter.





Phase 2  
MCC shall make a determination to continue this project to Phase 2 after reviewing the Milestone Reports and funding the Malawi Compact.  The Applicant will not be authorized to conduct any work under Phase 2 without receiving a request from the MCC Agreement Officer in writing. If MCC obtains approval and determines to move forward on Phase 2, Milestone Report(s) for Phase 2 shall demonstrate how each mini-grid achieves all of the following milestones:

	Milestone
	Factor
	Performance  Measure(s)

	Milestone 1: Construction
	Completion of construction
	Certification after inspection by Independent Engineer

	Milestone 2: Operation
	Six months successful operation 
	Certification after inspection by Independent Engineer that collection rate is at least 78%, electricity lost in distribution is below 15%, and annualized supply interruptions are below 20. 

	Milestone 3: Financial Arrangements
	Adequate working capital for the operating company
	Evidence of working capital, such as a line of credit from a commercial bank or another acceptable financial institution

	Milestone 4:
Equity Control & Private Investment
	Competitively tendered equity control of operating company. Private investment in capital expenditures totaling at least 25% of total Compact/Phase 2 grant investment (or another level mutually agreed by the parties).
	Control is defined as “voting majority of the Board of Directors” of the operating company. The private investment can be in the form of equity or debt financing of the initial construction and/or in expansion upon operation, such as new connections, expansion of the generation capacity, and/or extension of the distribution network. If the private investment is in expansion, the mini-grid construction should phased so that the grant only covers a certain percentage of the total potential capital expenditures. 






SECTION II: AWARD INFORMATION

1. 	Estimated Grant Funding

The Phase 1 grant ceiling is $2,000,000. MCC’s grant for Phase 1 will not exceed this amount. If additional resources are necessary, the Applicant is encouraged to cost share or leverage funding from other entities. 

The grant comprises a Reimbursement Portion and a Milestone Portion, apportioned according to the “Evaluation Criteria” Section, as calculated in the examples below:

· Reimbursement Portion: Using the Budget Categories in Section B of Form SF-424A – titled “Budget Information -Nonconstruction Programs” – the Applicant shall set reimbursement ceilings for each Category. The total reimbursement ceiling should not exceed the Reimbursement Portion of the Phase 1 grant, as calculated in the examples below.
· Milestone Portion:
· In Phase 1, the Applicant shall receive a Milestone Payment for each of up to three mini-grids that achieve all of the measures listed in the Milestone Chart for Phase 1. These mini-grids may differ from the indicative sites provided in Annex 3. The recipient will receive Milestone Payments regardless of how many mini-grids MCC ultimately approves for Compact funding.  See sample below.
· In Phase 2 – if awarded – the Applicant shall receive a Milestone Payment for each mini-grid that achieves all of the measures listed in the Milestone Chart for Phase 2. However, during Phase 2, the Milestone Payment percentage will apply only to internal personnel costs, not third-party costs such as equipment and construction works.  

Examples of 3 ways Apportionment of Reimbursement Portion and Milestone Portion could be proposed in the Application:

Grant payment if applicant proposes 75% Milestone Portion, leaving 25% Reimbursement Portion:
	Mini-Grid
	Reimbursement Portion for all 3 mini-grids
	Milestone Portion for each mini-grid

	Mini-Grid #1
	Grantee may claim up to $500,000 in reimbursement
	$500,000.00

	Mini-Grid #2
	
	$500,000.00

	Mini-Grid #3
	
	$500,000.00



Grant payment if applicant proposes 50% Milestone Portion, leaving 50% Reimbursement Portion:
	Mini-Grid
	Reimbursement Portion for all 3 mini-grids 
	Milestone Portion for each mini-grid

	Mini-Grid #1
	Grantee may claim up to $1,000,000 in reimbursement
	$333,333.33

	Mini-Grid #2
	
	$333,333.33

	Mini-Grid #3
	
	$333,333.33






Grant payment if applicant proposes 25% Milestone Portion, leaving 75% Reimbursement Portion:
	Mini-Grid
	Reimbursement Portion for all 3 mini-grids
	Milestone Portion for each mini-grid

	Mini-Grid #1
	Grantee may claim up to $1,500,000 in reimbursement
	$166,666.67

	Mini-Grid #2
	
	$166,666.67

	Mini-Grid #3
	
	$166,666.66

	
	
	



2. 	Number of Awards

The MCC anticipates making one award.

3. 	Estimated Start Date & Period of Performance

The performance period for Phase 1 will begin upon award (estimated to occur April 22, 2010) and continue until September 17, 2010, after which MCC anticipates negotiating and finalizing the Compact. Phase 2 is anticipated to commence only after signing of the Compact and specific approval by the MCC Investment Committee and Board of Directors.

4. 		Place of Performance

Work will be performed in Malawi and the Recipient home offices.




SECTION III: ELIGIBILITY

Eligibility is Unrestricted. Applicants can be from the U.S. or outside the U.S., public or private, and for-profit or not-for-profit. However, applicants should have experience in rural electrification as well as renewable energy. 2 CFR Part 215, OMB Circulars, and the “Standard Provisions for U.S. Nongovernmental Recipients” will be applicable to nonprofit organizations, hospitals, educational institutions, and for-profits.

SECTION IV: APPLICATION AND SUBMISSION INFORMATION

This RFA contains all of the information and materials an applicant needs to apply.  The applicant may visit MCC’s website at www.mcc.gov for additional background information on MCC and the MCA-M website at www.mca-m.gov.mw for information on the Malawi Compact development process.

1.  	Questions/Inquiries Regarding This RFA

All questions regarding this RFA should be submitted by Thursday, March 11, 2010 via e-mail to the Primary Point of Contact (POC), Ms. Dorothy McKelvin at McKelvindd@mcc.gov, as well as the Secondary POC, Mr. James R. Blades at Bladesjr@mcc.gov.

2. 	Point of Contact(s)

Primary					Secondary
Dorothy McKelvin				James R. Blades
Agreement Officer				Agreement Officer
Millennium Challenge Corporation		Millennium Challenge Corporation
875 15th St. NW				875 15th St. NW
Washington, DC 20005			Washington, DC 20005

Phone: 202/521-3731				Phone: 202/521-7255
E-mail: McKelvindd@mcc.gov		Email: Bladesjr@mcc.gov
Fax: 202/521-3947				Fax: 202/521-3947

3. 	Application Format and Submission Instructions

The application shall be submitted in English in no smaller than size 12 font.  Applicants must submit one electronic copy and three hard copies (including one original and two copies) to the Primary Point of Contact at the address listed above. Applicants may also, but are not required to, submit their proposal via www.Grants.gov.

Questions relating to the registration process or system requirements for Grants.gov must be directed to grants.gov at support@grants.gov or 1-800-518-4726. 

Application forms and instructions are available at www.Grants.gov.  To access these materials, go to http://www.grants.gov , select “Apply for Grants”, and follow the directions.

Application and submission information must include the following:

(1) Point of contact information, including name, title, address, e-mail address, and phone and fax numbers.

(2) A proposal addressing the requirements in this RFA, particularly the evaluation criteria outlined below. This shall be limited to 15 single sided pages in Microsoft Word format. Charts, graphs, and annexes may be attached and are not included in the 15 page limitation.


(3) The applicant must complete the SF-424 series, which includes: 

· SF-424, Application for Federal Assistance 
· SF-424A, Budget Information -Nonconstruction Programs, and 
· SF-424B, Assurances -Nonconstruction Programs 
(4) Applicable and required certifications 
· Submission of SF LLL, Disclosure of Lobbying Activities
(5) Letters of commitment from Phase 1 consultants, sub-grantees, and any other partners. The grantee will be permitted to secure other consultants, sub-grantees, and other partners after the Grant Agreement is signed.

(6) Evidence of financial capability to undertake this assignment, such as financial statements. 

4. 	Deadline for Submission of Applications

The application due date is Thursday, March 25, 2010 Washington D.C. time.  

5. 	Late or Incomplete Submissions

The MCC reserves the right not to consider late or incomplete applications.

6. 	Dun and Bradstreet Universal Numbering System (DUNS) Number

The Applicant is required to have a DUNS number to apply for a grant or cooperative agreement from the U.S. Government.  The DUNS number is a nine-digit identification number that uniquely identifies business entities.  If your organization does not have a DUNS number, you may obtain one by accessing the Dun and Bradstreet website: http://fedgov.dnb.com/webform  or by calling: 866-705-5711.

7.  	Registration in CCR
Recipients of Federal grants must be registered in the Central Contractor Registration (CCR) database, the primary Government repository for Contractor information required for the conduct of business with the U.S. Government.  To register go to (ccr.gov) or  https://www.bpn.gov/ccr/default.aspx.



SECTION V: APPLICATION REVIEW INFORMATION

1. 	Evaluation Criteria
Applications shall be evaluated on the evaluation factors listed below. Factors 1 and 2 are of equal importance and of higher importance than 3 and 4. Factors 3 and 4 are in descending order of importance: 
Factor (1) – Technical Approach: Quality & adequacy of the Applicant’s plans for meeting the Milestones
a. Describe  inputs – such as personnel and technical, legal, and market consultants – the applicant would use to achieve the Phase 1 Milestones;
b. Describe the approach the applicant would use to achieve the Phase 2 Milestones, particularly equity control and private investment;
Factor (2) – Milestone Payment:
a. Applicants shall propose a percentage of the grant for payment based on milestones (“Milestone Portion”), with the remaining percentage for payment based on reimbursement (“Reimbursement Portion”). The minimum acceptable percentage for the Milestone Portion is 25% (i.e., $500,000) and the maximum acceptable percentage is 75% (i.e., $1,500,000). In Phase 1, the Milestone Portion will be divided by three.  
Factor (3) – Past Performance:
a. Qualifications – such as projects and skills – of key personnel that compose the applicant’s core team (include resumes or CVs);
b. Qualifications – such as projects and capabilities – of the applicant’s organization that could be accessed for this grant (describe at least 3 major projects).
Factor (4) – Price: Cost Effectiveness and Reasonableness of the Application
a. This Factor relates to the budget ceilings set for all Budget Categories, pursuant to Section II.1 above.

2.	Review & Selection Process

Applications meeting the submission requirements shall be forwarded to the Application Evaluation Panel (AEP).  The AEP is selected by the MCC Program Office with oversight of the Program requesting the RFA. Applications shall be evaluated based on the Evaluation Criteria described in this RFA. 

The AEP will rank the applications and make a recommendation for award. The recommendation along with a summary narrative is forwarded to the Agreement Officer in the Contracts and Grants Management Division, MCC. The Agreement Officer will review the application and AEP recommendations to determine the Applicant’s eligibility to receive a Grant Agreement. The MCC Agreement Officer makes the decision to make an award to the Applicant that provides the overall best value to the Government.  

Applicants are cautioned that an MCC Agreement Officer is the only individual authorized to make commitments, obligations, and/or awards on behalf of the MCC.  If technical or budgetary discussions are necessary prior to award, the Applicant is cautioned that no commitment on the part of an MCC Program Officer should be inferred whether from technical or budgetary discussions in the absence of the MCC Agreement Officer.

SECTION VI: AWARD & ADMINISTRATION INFORMATION

1. 	Notification

The Successful Applicant will receive a notice of award signed by an authorized Agreement Officer. The award shall be transmitted electronically.

Unsuccessful Applicants shall be notified by the MCC Agreement Officer.

MCC reserves the right to cancel this RFA. Also, MCC reserves the right to fund any or none of the applications submitted.

2. 	Administration

This Grant Agreement will be administered by:

     	Millennium Challenge Corporation
875 15th Street, N.W.
Washington, D.C. 20005  

3.	Modification

· At any time during the term of the Agreement, progress or results may indicate that a change in the Grant Agreement would be beneficial to the program objectives.  Recommendations for modification, including justifications to support any changes, must be documented in a letter and submitted by the grantee to the AOTR with a copy to the Agreement Officer.  This letter will detail the technical, chronological, and financial impact of the proposed modification to the program. Any resulting modification is subject to mutual agreement by the parties.
· For minor and administrative modifications (e.g. changes in the paying office or appropriation data, changes to government or recipient personnel identified in the grant agreement, etc.), the Agreement Officer shall make these types of changes unilaterally.
· Modifications to this grant agreement are effective only if reduced to writing and executed by the AO.  The grantee will not be monetarily compensated for performing work that is outside the scope of this agreement without the approval of the AO.  The Agreement Officer cannot authorize the AOTR or any other representative to sign documents that require the signature of the Agreement Officer.
4.	Liability

MCC does not assume liability for any third party claims for damages arising out of the Grant Agreement.  MCC may terminate this Grant Agreement upon 30 days written notice to the Recipient.  Also, the Grant Agreement may be suspended or terminated by MCC without prior notice, if MCC has notice of or has reasonable cause to believe that the Recipient is unable to pay its obligations in the ordinary course of business.  Any dispute under or relating to this Grant Agreement shall be decided by the MCC Agreement Officer. The grantee will be solely responsible for compliance with the laws of Malawi.


5.	Agreement Officer’s Technical Representative (AOTR)

The Agreement Officer (AO) may designate a representative to act as the Agreement Officer’s Technical Representative (AOTR) to perform functions under the grant agreement, such as verification that the Milestones have been met and other functions of a technical nature. The Agreement Officer will provide a written notice of such designation to the AOTR and the grantee.  The designation letter will set forth the authorities and limitations of the AOTR under the grant agreement. 
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	COUNTRY
	AMOUNT OF PSP
	DESCRIPTION OF PSP-RELATED PROJECT/ACTIVITY
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	Armenia
$235.7
	-
	None

	[image: ]
	Benin
$307.3
	$169.4 million
	· Port of Cotonou’s South Wharf will be concessioned to the private sector after Compact-funded rehabilitation is complete
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	Burkina Faso
$480.9
	-
	None
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	Cape Verde
$110.1
	$58.7 million
	· “Partnership to Mobilize Investment” activity funds identification of potential public/private interventions 
· Compact funding is conditioned on private sector participation in Port of Praia operations
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	El Salvador
$460.9
	$38.0 million
	· Compact provides that MCC funding for technical schools can leverage funding from “private parties”
· Rural electrification investment co-financed and operated by private power developer
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	Georgia
$295.3
	-
	None
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	Ghana
$547.0
	-
	None
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	Honduras
$215.0
	$4.7 million
	· One or more companies will be contracted to operate weight control stations along major highway CA-5
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	Lesotho
$362.6
	$44.0 million
	· Compact makes funding for renovation of health infrastructure available to an NGO that provides roughly 40% of Lesotho’s health services through a combination of user fees and formal subsidy from GoL
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	Mali
$460.8
	$183.9 million
	· Bamako Airport will be operated by the private sector after Compact-funded rehabilitation is complete

	[image: flag-btn-moldova]
	Moldova
$262.0
	-
	None
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	Mongolia
$284.9
	$25.5 million
	· Compact funds competitive grants program for public-private co-investments in vocational training
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	Morocco
$697.5
	$93.6 million
	· Morocco’s National Office for the Fishing Sector will delegate management of wholesale fish markets 
· The Compact will fund a “design competition” and RFP for public-private financed spaces in Fez Medina
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	Mozambique
$506.9
	$194.6 million
	· Water supply networks in large and mid-sized cities will be leased to private operators
· Water supply networks in smaller cities and towns will be pooled through a management contract 
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	Namibia
$304.5
	$58.7 million
	· The tourism project funds a study of tourism enterprises, technical assistance to communal conservancies, and grants for joint ventures between conservancies and the private sector
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	Nicaragua
$175.0
	-
	None
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	Senegal
$540.0
	-
	None
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	Tanzania
$698.1
	$53.7 million
	· Public-private partnership in renewable energy generation, distribution, and/or transmission.
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	Vanuatu
$65.7
	-
	None

	
	
	$924.8M TOTAL

	*This table is not updated with reallocations during Implementation. 



Annex 1: Private Sector Participation (PSP) as of Compact Signings*

[Type text]

In December 2007, the Republic of Malawi qualified for Compact funding. In March 2008, the Government of Malawi (GoM) established the Millennium Challenge Account-Malawi (MCA-M) in the Ministry of Finance, with the mandate of completing and implementing all activities to facilitate the development of the Compact.  Since May 2008, the MCA-M Core Team, working in close collaboration with Malawi’s development partners and other stakeholders, has completed the initial constraints analysis and developed various projects that were submitted to the MCC in April 2009 for potential investment (see http://www.mca-m.gov.mw/index.php/home). MCC and MCA-Malawi are currently conducting due diligence on a power sector development program. Following is MCC’s current process of Compact Development and Implementation, with the timeframes for Malawi:

Stage 1: Proposal Development and Program Design (For Malawi, took place December 2007-April 2009)
Phase 1 provides guidance to eligible countries to develop a proposal for a Compact.  During this Phase, countries build a country team, identify the conditions that impede growth and sustain poverty, and initiate a timely and meaningful consultative process with the country’s civil society.  After the consultative process results in the identification of key constraints to economic growth and poverty reduction, countries develop and submit a proposal to MCC that integrates a range of issues including gender considerations, sustainability, and other donor activities. Countries may require assistance for Compact development activities, and MCC can offer limited financial assistance.  The key milestone in Phase I is the submission of an initial proposal to MCC.

Stage 2: Due Diligence and Program Refinement (For Malawi, ongoing since July 2009; expected to conclude in September 2010)
Once a country has submitted a proposal for MCA funding, MCC will conduct a preliminary assessment of the proposal. It will provide guidance and feedback to the country with respect to MCC objectives, evaluation methods, and requirements.  As necessary, MCC will work with the country to refine the proposal. When appropriate, MCC staff will carry out “due diligence”, an in-depth review of the country’s proposal and the process used to develop it. MCC will also assess the proposal to estimate its distributive impact and measurable increases in incomes of the poor as a result of successful implementation of the proposed program.  

Stage 3: Compact Finalization (For Malawi, would start at Compact negotiations in October-December 2010)
To commence Stage 3, MCC notifies the U.S. Congress, when appropriate, of its intent to enter into negotiations with the country regarding the terms of the Compact. A parallel step in Stage 3 is for a country to establish an Accountable Entity which will be responsible for the implementation of most Compact activities.  After negotiations, the Compact is submitted to MCC’s Investment Committee for approval and, if approved, to MCC’s Board of Directors.  Once approved by the Board, MCC notifies Congress of the intention to enter into a Compact.  Shortly, thereafter MCC and the MCA country sign the negotiated Compact. 

Stage 4: Mobilization and Start up (For Malawi, would start at Compact negotiations in January 2011 and take up to one year)
Following the Compact signing, a small portion of funds are specifically designated for use before Compact’s Entry into Force.  The Accountable Entity initiates work with fiscal and procurement agents to establish financial and reporting systems, develop standard bidding documents, and begin work on any procurement activities as may be required prior to Entry into Force of the Compact.  The Accountable Entity further develops and concludes detailed work plans. During this Phase, the MCC legal team and the country legal counsel finalize all legal documents, including post-Compact agreements such as the disbursement agreement, necessary for a Compact to Enter into Force.  Entry into Force and the first disbursement mark the end of Stage 4.

Stage 5: Implementation

Annex 2: Timeline of Malawi Compact Development& Current Process for Implementation
During Stage 4, the Accountable Entity is responsible for overseeing implementation, tracking progress towards poverty reducing outcomes, submitting regular financial and activities reports to the MCC, and keeping the public informed about Compact progress. Countries are subject to reporting requirements, including Quarterly Progress reports, Procurement Performance reports, and Financial reports, throughout the life of the Compact.
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Attribute                        
                


  Site
	Lufilya 
(Karonga District, Northern Region)
	Lunyina 
(Rumphi District, Northern Region)
	Likoma Island (Likoma District, Northern Region)
	Chizumulu 
(Likoma District, Northern Region)
	Sugar growing trusts (Central Region: Dwangwa, Kabadwa, Green Leaf, Mkangadzinja, Tipate; Southern Region: Kasinthula)

	Economic & Financial

	Approximate number of HHs
	1,096
	600
	1,430
	557
	Varies by trust

	Poverty rate in District
	44.2% (IHS2)
	48.8% (IHS2)
	49.6% (IHS2 – proxy Nkhatabay)
	49.6% (IHS2 – proxy Nkhatabay)
	Dwangwa, Nkhotakota – 37.9% (IHS2)
Kasinthula, Chikwawa – 55.4% (IHS2)

	Percent population in District urban
	14.9%
	10.4%
	13.0%
	13.0%
	Varies by trust

	Marketable Cash Crops
	 Rice
	Tobacco (sold in US$), some ground nuts
	Cassava, Maize
	Sugar 

	Other businesses
	Coal mining: currently 60,000 tons/year but could expand to 100,000 with new equipment that requires reliable electricity; currently use 420 kW diesel generator but needs 1MW electricity 
	None
	Tourism: at least 4 hotels/lodges; Fishing

	None

	Possible Productive Uses
	Rice milling, Irrigation, Coal mining
	Tobacco drying
	Displacement of diesel in tourism and fishing; Cold storage; maize milling
	Irrigation: pumps and pivots

	Community Description
	Along a 2km road; 300 hectares of rice currently farmed, with potential for 1,000 hectare expansion using irrigation
	10 villages of 50-60 people along a 17km road
	Likoma and Chizumulu are 10km apart in Lake Malawi. Likoma is approximately 8km long by 3km wide; Chizumulu is smaller. High household density.
	Dwangwa, the largest trust, has 356 outgrowers farming 1,200 ha; Kasinthula has 282 outgrowers farming 850 ha

	Distance to market
	25 km
	16/17 km for crops; Tobacco is picked up
	70km to mainland (Nkhatabay)
	57km to mainland (Nkhatabay)
	Varies by trust: Malawi’s 2 major cane pressing facilities are at  Dwangwa and Nchalo (Southern Region). Both are owned by Illovo.

	Approx size of individual farm land
	1-2 hectares
	1+ hectare
	0.27 ha
	0.27 ha
	Averages 3 ha/outgrower

	Clinics (public or private)
	5
	3
	1
	1
	Varies by trust

	Schools
	5
	8
	Primary (7)
Secondary (2)
	Primary (3)
Secondary (1)
	Varies by trust

	Institutional

	Institutions
	Potable Water Users Association
Irrigation Association
	Potable Water Users Association
New irrigation association just created
Tobacco farmers association
	Likoma Water Users Association
Likoma District Assembly
	Chizumulu Water Users Association
Likoma District Assembly
	Trusts are well-organized and profitable; 130 ton/ha average yield with sucrose to cane ratio of 13% is on par with large plantations

	Technical & Environmental

	Technical 
	Potential generation capacity of 4-6MW given head and flow
	Potential hydro generation capacity of up to 3MW given head and flow
	There are four 120kW diesel generators at Likoma. Only two of these are functional, and of these two, one is faulting. 12 km of distribution lines already exist, connecting 610 users. 
	There are two 112 kW diesel generators at Chizumulu. 5 km of distribution lines already exist, connecting 150 users.
	Biomass (using cane leaves and pressed cane), Solar, or Wind

	
	
	
	With power rationing, there are only 14 hours of supply at these islands.
	

	Resource and location
	Hydro – Perennial: Lufilya River
	Hydro – Perennial: Lunyina River
	Solar (year-round) and Wind (strong)
	

	
	
	
	
	
	



Annex 3: Data on five possible mini-grid sites in Malawi


Annex 4: Draft Financial and Economic Model with Supplementary Guidance

The draft model is embedded into this annex as a Microsoft Excel object. Right click to open and edit.
Resources Available Upon Request
1. Economist Intelligence Unit Country Report, Feb 10
2. Electricity Act, Apr 04
3. Rural Electrification Act, Apr 04
4. Rural Electrification Act Bylaws, Feb 09
5. Energy Regulation Act, Apr 04
6. Energy Regulation Act Bylaws, Feb 09
7. Gazette notices: Electricity Act, Rural Electrification Act, Energy Regulation Act, Dec 07
8. MCC Analysis of Malawi Energy Laws, Nov 09
9. Malawi National Energy Policy, Jan 03
10. MAREP (Master Plan for Rural Electrification in Malawi), Main Report, Mar 03
11. MAREP (Master Plan for Rural Electrification in Malawi), Technical Annex 1, Mar 03
12. MAREP (Master Plan for Rural Electrification in Malawi), Technical Annex 2, Mar 03
13. MAREP (Master Plan for Rural Electrification in Malawi), Technical Annex 3, Mar 03
14. Follow-Up Study for MAREP (Master Plan for Rural Electrification in Malawi), Sep 04
15. Escom (Malawi) National Electricity Grid
16. Potential Hydropower Sources in Northern Region
17. Household Energy Use in Malawi, Jun 06
18. Government of Malawi Biomass Energy Strategy, Jan 09
19. Accenture-Dalberg Report on Malawi Electrification Opportunities, Dec 09
20. Accenture-Dalberg Dataset of Malawi Electrification Opportunities, Dec 09
21. Mini-Grid Interviewees in Malawi & South Africa, Jun 09
22. Field Report on Potential Mini-Hydro Sites, Aug 09
23. Electricity Needs of Rice Schemes, Feb 10
24. Compact Design Monitoring Framework, Mar 10

Resources Available Online
1. World Bank ESMAP, Technical and Economic Assessment of Off-grid, Mini-grid and Grid Electrification Technologies, Dec 07, http://www.esmap.org/filez/pubs/4172008104859_Mini_Grid_Electrification.pdf 
2. World Bank ESMAP, Technical and Economic Assessment of Off-grid, Mini-grid and Grid Electrification Technologies: Annex 1 : detailed technology descriptions and cost assumptions, Dec 07, http://go.worldbank.org/S98C5ZOYX0
3. National Statistics Office of Malawi, Integrated Household Survey (IHS2), 2004/5, http://www.nso.malawi.net/data_on_line/economics/ihs/IHS2/overviewIHS2.html 
4. National Statistics Office of Malawi, Population & Housing Census, 2008, http://www.nso.malawi.net/data_on_line/demography/census_2008/census%20results.htm 
5. National Statistics Office of Malawi, Welfare Monitoring Survey, 2008, http://www.nso.malawi.net/data_on_line/agriculture/wms_2008/wms2008.html 
6. World Bank, Designing Sustainable Off-Grid Rural Electrification Projects: Principles and Practices, Nov 08, http://go.worldbank.org/M3A0V68RR0
7. World Bank ESMAP, Maximizing the Productive Uses of Electricity to Increase the Impact of Rural Electrification Programs, Apr 08, http://www.esmap.org/filez/pubs/618200840844_technical_april08.pdf 
8. World Bank, Rural Electrification Toolkit, Jun 08, www.worldbank.org/retoolkit/ 
9. World Bank Independent Evaluation Group, The Welfare Impact of Rural Electrification: A Reassessment of the Costs and Benefits, 2008, http://siteresources.worldbank.org/EXTRURELECT/Resources/full_doc.pdf 
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Dashboard

Sheet Tab Description

1

Dashboard Model Description

2

Inputs-Results All Inputs & Results

3

Sources & Uses Sources & Uses During Construction

4

Revenue Residential & Commercial Revenue

5

Expenses Plant Balance, Depreciation, Fixed & Variable Opex

6

Financing Debt Schedule, Fees, Reserve Accounts, Valuation

7

Income Statement EBITDA, EBIT, EBT, and Net Income

8

Cash Flow Statement Cash Flow From Operations, Investment, and Financing

9

Balance Sheet Assets, Liabilities, and Equity

10

ERR Calculation Project Cost and Benefit Streams & ERR Computation

Esco Economic Profit

Taxes

23.7% over 20 years at Lunyina site 

Costs included in ERR (other 

than costs borne by MCC)

Estimated ERR & time 

horizon, for specific project 

site

Model Guidance, 

Supplementary to "MCC 

Guidelines for Economic & 

Beneficiary Analysis"

Economic benefit streams exclude pure consumer surplus (the gain in utility from consumption substitution).  Costs include all economic costs borne by MCC, investors, the 

Malawian people or enterprises, the environment, including for program administration and implementation (excluding this development grant), as well as monitoring and 

evaluation. 



1. Productive use benefit stream

The "productive use" benefit stream should be dominant among all benefit streams. Because productive uses are not currently accounted in the model, the ERRs are likely 

significant underestimates.



For each site, the Grantee should identify and assess the viability of specific productive uses for electricity. For example, at Lufilya the farmers suggested that rice farming could 

be expanded if there were electric pumps for irrigation. Also at Lufilya, there is a mine that could displace diesel electricity with the mini-grid electricity. At Lunyina, the farmers 

suggested that a tobacco dryer could add significant value to their raw tobacco when compared to tobacco dried by air. AD must demonstrate and document the viability of the 

envisioned investments within Malawi by referring to similar existing operations that are ongoing. For example, if there is electrified irrigation currently occurring in Malawi, and 

the farmers are growing products of similar profitability, this would provide some evidence of viability.  The Grantee should supplement this analytical approach with an analysis 

of the market or policy failures preventing investment by the private sector in the respective commercial sectors.  



There are currently placeholders in the "Inputs-Results" and "ERR Calculation" sheets for certain productive uses, including tobacco-drying at Lunyina and SME productivity at 

all sites. However, to include any one productive use in the ERR, the Grantee must create its own model worksheet. The worksheet should contain assumptions, inter alia, for the 

cost of equipment inputs (like cooling tanks for dairy), incremental labor costs (whether labor is paid in cash, kind, or household labor), and any other costs of production, 

including likely electricity costs. As many assumptions as possible regarding price, quantities sold, revenues, costs of production, and employment impacts must be based upon 

data collected in a scientific or quasi-scientific manner (through regular price surveys, association record-keeping across a variety of enterprises and multiple periods, and if 

necessary through specialized mini-surveys of similar enterprises). In addition, a profitability analysis must be conducted which demonstrates the extent to which a lack of 

provision of electricity would change the profitability calculus. All measures of economic impact must be net of estimated costs, as gross revenue calculations are not adequate 

for MCC’s purposes. The model should reflect the real-world phasing of productive use costs and benefits (that is, it is unlikely that all costs or benefits occur immediately in 

Year 1 of operation).



2. Social & environmental gains benefit stream

This benefit stream can have four components: 



-Education: the incremental future earnings due to higher educational attainment (that is, from longer study time, ability to use educational tools like computers, etc), at present 

value and imputed to a monthly figure.

-Time savings: the time saved from household chores (additional leisure time) not captured by other benefit streams, valued at the opportunity cost of labor (ie, the average wage)

-Human health: the value of reduced mortality and morbidity as a result of improved indoor air quality from reduced reliance on paraffin lamps. Also, reduced mortality and 

morbidity due to electrification of health facilities. Reduced incidence of fires.

-Environmental: the benefits from reduced CO2 emissions, assuming number/tons of CO2/MWh at cost/ton of CO2, to the extent that the mini-grid renewable generation 

displaces firewood, paraffin, charcoal, and other emitters of CO2



There are currently placeholders in the "Inputs-Results" and "ERR Calculation" sheets for these four components. However, to include any one of these benefit stream 

This spreadsheet model aims to illustrate the economic and financial dimensions of this Rural Electrification PPP Mini-Grid Activity. Specifically, the model transforms 

inputs/assumptions into financial and economic flows that, in turn, generate results for each project site. Additional project sites can be added once they are visited or for 

illustration purposes. This narrative further describes the model, its assumptions, and the key results.



Model layout

: As outlined in the above table of contents, all assumptions and key results are contained in the "Inputs-Results" worksheet. The "Sources & Uses", "Revenue", 

"Expenses", and "Financing" worksheets contain component financial and economic flows that are integrated into the "Income Statement", "Cash Flow [Statement]", "Balance 

Sheet", and "ERR Calculation" worksheets. These last worksheets are where the results are actually computed.  



Assumptions

, in bold blue on the "Inputs-Results" worksheet, are of five types: 



         1) Project/revenue, like project term and average residential and commercial demand 

         2) Expenses, like installed capacity, capital expenses, and operating expenses. Installed capacity is a function of the average user demand in kWh, the capacity 

              (availability) factor of the generation technology, and the number of users at the end of the project term, 

         3) Tariffs, like a base and volumetric rate for residents and for businesses

         4) Financing, like the equity investment percentage of grant funding and the phasing period of such investment.

         5) Economic , like local cost of energy inputs and parameters for induced production and social/environmental benefit streams



At the very top of the "Inputs-Results" worksheet is a drop-down "toggle" of sites to be modeled. This toggle allows the user to vary assumptions automatically according to 

each site. 



Key results

, shaded green or red on the "Inputs-Results" worksheet, are two: 



         1) Cost recovery: are revenues higher than expenses on a cash basis for all years of operation? This result has a True/False indicator and its  

             own line graph comparing revenues to expenses.

         2) Economic Rate of Return (ERR) and the proportions therein of each economic benefit stream. Shaded green if at/above the Malawi hurdle rate of 12.4%, 

              red if below 12.4%.



On the "Inputs-Results" worksheet, there is also a "total grant required" in kwacha and USD; indicators of whether the balance sheet balances and whether sources of funds equal 

uses of funds.; and return on equity.

Model Narrative

Operation & maintenance

Project name

Avoided costs to residential users

Induced production

Spreadsheet version & date

Benefit streams included in 

ERR

Energy Project

Rural Electrification PPP Mini-Grid Activity

Request for Applications Version (February 2010)

Social & environmental gains


Microsoft_Office_Excel_Worksheet1.xlsx
Chart2



Grant Amount	964047762.71820855	Debt Amount	0	Equity Amount	16493718.75	







Chart1



Viability Gap

Cash Flow to Equity	1	Less: Repayments to Debt	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Less: Interest Paid	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Less: Payments on Purchases of PP	&	E	482023881.35910428	482023881.35910428	16493718.75	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Less: Taxes Paid	0	0	963074.18997466913	974656.13800395816	1301329.0468192499	1542598.8561002801	1805656.3992292499	2092298.147119767	2404465.4375809464	2744256.0893773348	3113936.9459448671	3515957.4231467177	3952964.1414039815	4427816.7289629932	4943604.8900024779	5503666.8387800967	6111609.209114288	6771328.5572411483	7487034.585529658	8263275.2247374374	9104963.7235041484	10017407.905675579	0	0	0	#REF!	1	#REF!	1	Less: Cash Paid for Fixed Opex-Local	0	0	3025951.7943371302	3477381.4515781282	3984138.2405478247	4302869.2997916518	4647098.8437749837	5018866.7512769829	5420376.0913791414	5854006.1786894724	6322326.6729846299	6828112.8068234026	7374361.8313692743	7964310.7778788181	8601455.6401091237	9289572.091317853	10032737.858623283	10835356.887313146	11702185.438298197	12638360.273362054	13649429.095231017	14741383.422849499	0	0	0	Less: Cash Paid for Fixed Opex-Foreign	0	0	5413392.6249063024	5884024.4753672881	6376335.3798972378	6513426.5905650277	6653465.2622621786	6796514.7654008148	6942639.8328569327	7091906.5892633572	7244382.5809325213	7400136.8064225698	7559239.7477606582	7721763.4023375101	7887781.3154877694	8057368.6137707569	8230602.038966828	8407559.9828046151	8588322.5224349163	8772971.4566672668	8961590.3429856151	9154264.5353598036	0	0	0	Project Year
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						Sheet Tab		Description

				1		Dashboard		Model Description

				2		Inputs-Results		All Inputs & Results

				3		Sources & Uses		Sources & Uses During Construction

				4		Revenue		Residential & Commercial Revenue

				5		Expenses		Plant Balance, Depreciation, Fixed & Variable Opex

				6		Financing		Debt Schedule, Fees, Reserve Accounts, Valuation

				7		Income Statement		EBITDA, EBIT, EBT, and Net Income

				8		Cash Flow Statement		Cash Flow From Operations, Investment, and Financing

				9		Balance Sheet		Assets, Liabilities, and Equity

				10		ERR Calculation		Project Cost and Benefit Streams & ERR Computation



				Project name				Energy Project

								Rural Electrification PPP Mini-Grid Activity

				Spreadsheet version & date				Request for Applications Version (February 2010)

				Benefit streams included in ERR				Avoided costs to residential users

								Esco Economic Profit

								Taxes

								Induced production

								Social & environmental gains

				Costs included in ERR (other than costs borne by MCC)				Operation & maintenance

				Estimated ERR & time horizon, for specific project site				23.7% over 20 years at Lunyina site 

				Model Narrative				This spreadsheet model aims to illustrate the economic and financial dimensions of this Rural Electrification PPP Mini-Grid Activity. Specifically, the model transforms inputs/assumptions into financial and economic flows that, in turn, generate results for each project site. Additional project sites can be added once they are visited or for illustration purposes. This narrative further describes the model, its assumptions, and the key results.

Model layout: As outlined in the above table of contents, all assumptions and key results are contained in the "Inputs-Results" worksheet. The "Sources & Uses", "Revenue", "Expenses", and "Financing" worksheets contain component financial and economic flows that are integrated into the "Income Statement", "Cash Flow [Statement]", "Balance Sheet", and "ERR Calculation" worksheets. These last worksheets are where the results are actually computed.  

Assumptions, in bold blue on the "Inputs-Results" worksheet, are of five types: 

         1) Project/revenue, like project term and average residential and commercial demand 
         2) Expenses, like installed capacity, capital expenses, and operating expenses. Installed capacity is a function of the average user demand in kWh, the capacity 
              (availability) factor of the generation technology, and the number of users at the end of the project term, 
         3) Tariffs, like a base and volumetric rate for residents and for businesses
         4) Financing, like the equity investment percentage of grant funding and the phasing period of such investment.
         5) Economic , like local cost of energy inputs and parameters for induced production and social/environmental benefit streams

At the very top of the "Inputs-Results" worksheet is a drop-down "toggle" of sites to be modeled. This toggle allows the user to vary assumptions automatically according to each site. 

Key results, shaded green or red on the "Inputs-Results" worksheet, are two: 

         1) Cost recovery: are revenues higher than expenses on a cash basis for all years of operation? This result has a True/False indicator and its  
             own line graph comparing revenues to expenses.
         2) Economic Rate of Return (ERR) and the proportions therein of each economic benefit stream. Shaded green if at/above the Malawi hurdle rate of 12.4%, 
              red if below 12.4%.

On the "Inputs-Results" worksheet, there is also a "total grant required" in kwacha and USD; indicators of whether the balance sheet balances and whether sources of funds equal uses of funds.; and return on equity.

















































				Model Guidance, Supplementary to "MCC Guidelines for Economic & Beneficiary Analysis"				Economic benefit streams exclude pure consumer surplus (the gain in utility from consumption substitution).  Costs include all economic costs borne by MCC, investors, the Malawian people or enterprises, the environment, including for program administration and implementation (excluding this development grant), as well as monitoring and evaluation. 

1. Productive use benefit stream
The "productive use" benefit stream should be dominant among all benefit streams. Because productive uses are not currently accounted in the model, the ERRs are likely significant underestimates.

For each site, the Grantee should identify and assess the viability of specific productive uses for electricity. For example, at Lufilya the farmers suggested that rice farming could be expanded if there were electric pumps for irrigation. Also at Lufilya, there is a mine that could displace diesel electricity with the mini-grid electricity. At Lunyina, the farmers suggested that a tobacco dryer could add significant value to their raw tobacco when compared to tobacco dried by air. AD must demonstrate and document the viability of the envisioned investments within Malawi by referring to similar existing operations that are ongoing. For example, if there is electrified irrigation currently occurring in Malawi, and the farmers are growing products of similar profitability, this would provide some evidence of viability.  The Grantee should supplement this analytical approach with an analysis of the market or policy failures preventing investment by the private sector in the respective commercial sectors.  

There are currently placeholders in the "Inputs-Results" and "ERR Calculation" sheets for certain productive uses, including tobacco-drying at Lunyina and SME productivity at all sites. However, to include any one productive use in the ERR, the Grantee must create its own model worksheet. The worksheet should contain assumptions, inter alia, for the cost of equipment inputs (like cooling tanks for dairy), incremental labor costs (whether labor is paid in cash, kind, or household labor), and any other costs of production, including likely electricity costs. As many assumptions as possible regarding price, quantities sold, revenues, costs of production, and employment impacts must be based upon data collected in a scientific or quasi-scientific manner (through regular price surveys, association record-keeping across a variety of enterprises and multiple periods, and if necessary through specialized mini-surveys of similar enterprises). In addition, a profitability analysis must be conducted which demonstrates the extent to which a lack of provision of electricity would change the profitability calculus. All measures of economic impact must be net of estimated costs, as gross revenue calculations are not adequate for MCC’s purposes. The model should reflect the real-world phasing of productive use costs and benefits (that is, it is unlikely that all costs or benefits occur immediately in Year 1 of operation).

2. Social & environmental gains benefit stream
This benefit stream can have four components: 

-Education: the incremental future earnings due to higher educational attainment (that is, from longer study time, ability to use educational tools like computers, etc), at present value and imputed to a monthly figure.
-Time savings: the time saved from household chores (additional leisure time) not captured by other benefit streams, valued at the opportunity cost of labor (ie, the average wage)
-Human health: the value of reduced mortality and morbidity as a result of improved indoor air quality from reduced reliance on paraffin lamps. Also, reduced mortality and morbidity due to electrification of health facilities. Reduced incidence of fires.
-Environmental: the benefits from reduced CO2 emissions, assuming number/tons of CO2/MWh at cost/ton of CO2, to the extent that the mini-grid renewable generation displaces firewood, paraffin, charcoal, and other emitters of CO2

There are currently placeholders in the "Inputs-Results" and "ERR Calculation" sheets for these four components. However, to include any one of these benefit stream components in the ERR, the Grantee should measure the component specifically to each site in the scientific or quasi-scientific manner described above.
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Inputs-Results

		Inputs-Results												Select Project Site or "Average" from Drop-Down Here

		Back to Dashboard												Lunyina		Northern Region tobacco site



		Project & Revenue Inputs		Quantity		Units		Source						RESULTS								Tariff Inputs		Unitary Tariffs		Units		Source

		Project Term		20		Years		Rural Elec. Act				Integrity Checks										Residential Base Tariff Y0		43.01		Kwacha/month		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Calendar Year EIF (Y0)		2011				MCC				Sources=Uses?		Cash Cost Recovery?		Balance Sheet Balance?						Residential Usage Tariff Y0		1.35		Kwacha/kWh		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Residential Users Y0		600		Number		Site Visit/NSO				TRUE		TRUE		TRUE						Commercial Base Tariff Y0		196.56		Kwacha/month		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Residential User Growth		2.8%		Annual		Village population growth actuals, NSO of Malawi		 		Results		Quantity		Units		In USD				Commercial Usage Tariff Y0		2.53		Kwacha/kWh		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Average Residential User Demand

harshastrongmo: Load for five 11W CFL bulbs (55W), outlet use (200W for computer), electric stove (1,600W) (wattage source: MAREP Follow-Up Study, Sep 04), except for wind-solar which is fixed 100W		2,628		kWh/Year		MCA-M/Escom				Grant Amount		964,047,763		Kwacha		6,219,663				Industrial Base Tariff Y0		196.56		Kwacha/month		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Allow Electric Stoves?		Exclude		1,600W/Stove		MAREP Follow-Up Study, Sep 04		 		Debt Amount		0		Kwacha		0				Industrial Usage Tariff Y0		2.53		Kwacha/kWh		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Commercial Users Y0

harshastrongmo: Examples: Grocers, cottage, restaurant, repair shop, barber		29		Number		MAREP Data on Electrified Sites		 		Equity Amount		16,493,719		Kwacha		106,411				Mining Base Tariff Y0		501.78		Kwacha/month		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Commercial Users Growth		9.5%		Annual		Escom General actual, 98-07		 		ERR		23.67%		IRR Costs:Benefits						Mining Usage Tariff Y0		1.13		Kwacha/kWh		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Average Commercial User Demand

harshastrongmo: Load of grocers and cottage shops, except for wind-solar which is fixed 100W		15,600		kWh/Year		MCA-M/Escom				ROE		21.7%								Social Base Tariff Y0		196.56		Kwacha/month		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Industrial Users Y0

harshastrongmo: Examples: mills, tobacco dryer, welding, carpentry, irrigation		4		Number		MAREP Data on Electrified Sites		 		Avoided Costs		7.3%		Of Total Benefits						Social Usage Tariff Y0		2.53		Kwacha/kWh		Formulaic

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)

		Industrial Users Growth		1.6%		Annual		Escom LV actual, 98-07		 		Esco Economic Profit		-1.3%		Of Total Benefits						Escom Unitary Tariff Scalar		33.0%		% of Escom Tariffs		Escom

		Average Industrial User Demand

harshastrongmo: Load of maize mills		46,800		kWh/Year		MCA-M/Escom				Taxes		1.6%		Of Total Benefits						Rural Electrification Levy		4.5%		% of Tariff		Rural Electrification Act

		Mining Users Y0

harshastrongmo: Examples: Lufilya coal mine																										

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		0		Number		Site Visit				Induced Production		88.9%		Of Total Benefits

		Mining Users Growth		0.0%		Annual		Escom MV actual, 98-07		 		Social & Environmental		3.5%		Of Total Benefits						ERR Inputs

		Average Mining User Demand

harshastrongmo: Load of maize mills																										

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		312,000		kWh/Year		MCA-M/Escom														Avoided Costs Stream?		Include

		Social Users Y0

harshastrongmo: Examples: clinics, schools, churches																										

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		22		Number		Site Visit														Firewood Cost		472		Kwacha/month		2004-5 IHS, NSO of Malawi

		Social Users Growth		9.5%		Annual		Escom General actual, 98-07		 												Paraffin Cost		136		Kwacha/month		2004-5 IHS, NSO of Malawi

		Average Social User Demand

harshastrongmo: Average of load of clinics & churches, except for wind-solar which is fixed 100W																										

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		

harshastrongmo: Residential purpose
(Including a total of up to 1.5kW of domestic motors)		43,800		kWh/Year		MCA-M/Escom														Batteries Cost

harshastrongmo: Assumptions: Second-hand car batteries are generally used to power electronic devices like radios.  A second-hand car battery costs MK4000-7000 depending on the size and quality. The charging rate is usually once a week at MK100-120 in rural areas. A used battery is estimated to last 1 year on average.  Therefore, battery cost in MK/month is: MK100/week for charging plus MK4000/12 for replacement. (Source: MCA-Malawi)		733		Kwacha/month		MCA-M

		Tax Rate: Income Plus ERA Levy		31%				NSO & Energy Regulation Act		 												Diesel Cost

harshastrongmo: Assumes diesel plant fuel rate is 0.335 litres/kWh, diesel price is 199.3 kwachaa/litre (as of Feb 2010), and non-fuel variable cost is 10% of fuel cost (Source: Tanzania Compact ERR Model)		73.4		Kwacha/kWh		Tanzania Compact ERR Model

		Inflation Rate: Local		8.0%				2009 actual, NSO		 												Battery Device Ownership

harshastrongmo: Specifically, personal ownership rate of radios		73%		% ownership		2008 Census, NSO of Malawi

		Inflation Rate: Foreign		2.2%				US Federal Reserve		 												Firewood Displacement

harshastrongmo: Defined as the amount of firewood displaced by electric stoves		26%		% Displaced		Current electric stove penetration among electrified rural areas of Malawi (of 660 electrified rural HHs, 171 use electricity as their main energy source for cooking - Malawi Integrated Household Survey, 2004)

		Exchange Rate: Kwacha/1USD		155				Unofficial exchange rate		 												Paraffin Displacement

harshastrongmo: Defined as the amount of paraffin displaced by electric lights		95%		% Displaced		Current electric light penetration among electrified rural areas of Malawi (of 660 electrified rural HHs, 626 use electricity as their main energy source for cooking - Malawi Integrated Household Survey, 2004)

																						Battery Displacement

harshastrongmo: Defined as the amount of batteries displaced by outlet power		95%		% Displaced		Current electric light penetration among electrified rural areas of Malawi (of 660 electrified rural HHs, 626 use electricity as their main energy source for cooking - Malawi Integrated Household Survey, 2004)

		Expense Inputs		Quantity		Units		Source														Esco Economic Profit Stream?		Include

		Project Installed Capacity		571		kW		Formulaic														Tax Stream?		Include

		Load Factor Horizon		3		Yrs to Full Load		None														Induced Production Stream?		Include

		Construction Term		2		Years		Third-Party														Lufilya Production Per HH

harshastrongmo: This comprises two benefits:

1) Transport cost savings from having a rice mill in the village as opposed to 25km away, as is currently the case. Estimated by #ha*#bags/ha*K transport savings/bag*2 seasons
2) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate
		7,068		Kwacha/HH/Year		Site Visit & "Productivity home business: new business" parameter estimated in WB IEG Report, "Welfare Impact of Rural Electrification", 2008, pp. 49

		Availability Factor		85%		% of All Times		MCA-M														Lunyina Production Per HH

harshastrongmo: This comprises two benefits:

1) Incremental earnings from selling "flue-cured" tobacco as opposed to "air-cured" tobacco due to electrified tobacco-drying machine. Estimated by #bales*#kg/bale*Premium for flue v air-cured/kg-Cost of dryer
2) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate		354,068		Kwacha/HH/Year		Site Visit & "Productivity home business: new business" parameter estimated in WB IEG Report, "Welfare Impact of Rural Electrification", 2008, pp. 49

		Energy Regulation Levy		1%		% of Revenue		Energy Regulation Act		 												Likoma Production Per HH

harshastrongmo: This comprises one benefit:

1) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate		7,068		Kwacha/HH/Year		"Productivity home business: new business" parameter estimated in WB IEG Report, "Welfare Impact of Rural Electrification", 2008, pp. 49

		Length Distribution Lines		17		km		Site Visit														Chizumulu Production Per HH

harshastrongmo: This comprises one benefit:

1) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate
		7,068		Kwacha/HH/Year		"Productivity home business: new business" parameter estimated in WB IEG Report, "Welfare Impact of Rural Electrification", 2008, pp. 49

		Length Access Roads		2		km		Site Visit														Social & Environmental Stream?		Include

		Technology-Neutral Capex																				Education Benefit

harshastrongmo: Specifically: the incremental future earnings due to higher educational attainment, at present value and imputed to a month figure.		1.9		US$/month/HH		Philiippines (WB IEG Report, "Welfare Impact of Rural Electrification", 2008), scaled by ratio of Malawi:Philippines GNI per capita, 2008, Atlas method

		Detailed Design		30,800,000		Kwacha		Third-Party														Time Savings Benefit

harshastrongmo: Specifically: the time saved from household chores (additional leisure time), valued at the opportunity cost of labor (ie, the average wage)		5.5		US$/month/HH		Philippines, Peru, Laos, Bolivia (WB IEG Report, "Welfare Impact of Rural Electrification", 2008)

		Distribution Line		51,000,000		Kwacha/km 		Escom														Human Health Benefit

harshastrongmo: Specifically: "the value of reduced mortality as a result of improved indoor air quality from reduced reliance on kerosene lamps, which has a monthly annuity value of $0.02"		0.0		US$/month/HH		Philippines, Peru, Laos (WB IEG Report, "Welfare Impact of Rural Electrification", 2008)

		Access Road		77,500,000		Kwacha/km		MCC														Environmental Benefit

harshastrongmo: Specifically: the benefits from reduced CO2 emissions, assuming 0.6 ton of CO2/MWh at $8/ton of CO2		2.7		US$/month		Peru, Laos, Bolivia (WB IEG Report, "Welfare Impact of Rural Electrification", 2008)

		External Connection Cost

harshastrongmo: Includes metering costs																				

harshastrongmo: This comprises two benefits:

1) Transport cost savings from having a rice mill in the village as opposed to 25km away, as is currently the case. Estimated by #ha*#bags/ha*K transport savings/bag*2 seasons
2) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate
		27,000		Kwacha/Connection		Escom

		Internal Connection Cost

harshastrongmo: Cost of a Readyboard																				

harshastrongmo: This comprises two benefits:

1) Incremental earnings from selling "flue-cured" tobacco as opposed to "air-cured" tobacco due to electrified tobacco-drying machine. Estimated by #bales*#kg/bale*Premium for flue v air-cured/kg-Cost of dryer
2) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate		3,100		Kwacha/Connection		Third-Party														Equity Financing

harshastrongmo: Equity can finance other assets

		CFL Bulbs

harshastrongmo: 11W in Malawi
																				

harshastrongmo: This comprises one benefit:

1) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate		3,475		Kwacha/HH		MCA-M														% Connections Financed by Equity		75%		% of total possible connections

		Electric Stove

harshastrongmo: Cheapest available in Malawi																				

harshastrongmo: This comprises one benefit:

1) Productivity benefit to home/cottage businesses, estimated by USD/HH/month home business productivity estimate*12 months*exchange rate
		

harshastrongmo: Specifically: the incremental future earnings due to higher educational attainment, at present value and imputed to a month figure.		

harshastrongmo: Specifically: the time saved from household chores (additional leisure time), valued at the opportunity cost of labor (ie, the average wage)		

harshastrongmo: Specifically: "the value of reduced mortality as a result of improved indoor air quality from reduced reliance on kerosene lamps, which has a monthly annuity value of $0.02"		

harshastrongmo: Specifically: the benefits from reduced CO2 emissions, assuming 0.6 ton of CO2/MWh at $8/ton of CO2		

harshastrongmo: Equity can finance other assets		0		Kwacha/HH		MCA-M														Equity Injection Period		1		# years upfront

		Resettlement Compensation		0%		% of Capex		Site Visit

		Engineering & Supervision		6%		% of Capex		MCC														Connection Financing Inputs

Matt Harsha-Strong: "Connection financing" inputs are only applicable if users are expected to finance part of their connection costs
		Quantity		Units		Source

		Contingency		25%		% of Capex		MCC								5						Ratio Debt:Connection Cost (all-in)		0%

		Hydro Capex & Opex										Load Factor		100%		at Operation Year 5 (Adjust at Right:				 		Debt Tenor		0		Years

		Hydroelectric System		159,760,645		Kwacha/kW		Third-Party														Debt Repayment Profile		Annuity Repayment		Level, Annuity, or Sculpted

		Weir, Intake, Headtank, Powerhouse		42,635,551		Kwacha/kW		MAREP/MCA														Interest Rate		19.0%

		Headrace and Tailrace		208,527,011		Kwacha/kW		MAREP/MCA														Upfront Fee		0.0%

		Penstock and Spillway		8,159,204		Kwacha/kW		MAREP/MCA														Commitment Fee		0.0%

		Hydromechanical Works		143,669,324		Kwacha/kW		MAREP/MCA														Target Minimum DSCR		0

		Hydro Opex-Fixed		1.1		Kwacha/kWh		MAREP/MCA

		Hydro Opex-Variable		0.5		Kwacha/kWh		MAREP/MCA

		Solar Park Capex & Opex

		Solar Panels, Support, and Tracking		477,150,295		Kwacha/623kW		Third-Party

		Grid-Tied Inverters & Accessories		70,183,225		Kwacha/623kW		Third-Party

		Battery Inverters		13,991,695		Kwacha/623kW		Third-Party

		Cabling Solar Panels and Inverter		27,979,825		Kwacha/623kW		Third-Party

		Batteries		37,521,625		Kwacha/623kW		Third-Party

		AC Bus		23,463,900		Kwacha/623kW		Third-Party

		Control/Storage Room		6,031,050		Kwacha/623kW		Third-Party

		Installation		67,595,500		Kwacha/623kW		ESMAP Tech Assessment, Dec 07		 

		Solar Park Opex-Fixed		2.3		Kwacha/kWh		ESMAP Tech Assessment, Dec 07		 

		Solar Park Opex-Variable		10.9		Kwacha/kWh		ESMAP Tech Assessment, Dec 07		 

		Biomass Steam Capex & Opex

		Fuel Handling System		7,750,000		Kwacha/500kW		Third-Party

		Buildings		13,950,000		Kwacha/500kW		Third-Party

		Boiler		139,500,000		Kwacha/500kW		Third-Party

		Turbine, Generator, Tower		46,500,000		Kwacha/500kW		Third-Party

		Substation & Control Panels		10,850,000		Kwacha/500kW		Third-Party

		Installation		5,425,000		Kwacha/500kW		Third-Party

		Biomass Opex-Fixed		0.7		Kwacha/kWh		ESMAP Tech Assessment, Dec 07

		Biomass Opex-Variable		0.6		Kwacha/kWh		ESMAP Tech Assessment, Dec 07















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































&"Times New Roman,Regular"&F


&"Times New Roman,Regular"Prepared by Matt Harsha-Strong, &D, Page &P


Cost Recovery

Total Revenue	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	0	0	10082453.408282066	11678309.910197733	13470940.596958809	14548615.844715517	15712505.112292755	16969505.521276176	18327065.962978274	19793231.240016535	21376689.739217862	23086824.918355286	24933770.911823712	26928472.584769614	29082750.391551189	31409370.422875278	33922120.056705296	36635889.661241725	39566760.834141076	42732101.700872354	46150669.836942151	49842723.42389752	0	0	0	Cash Expenses	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	0	0	9402418.6092181019	10336062.064949375	11661802.667264311	12358894.746456958	13106220.505266413	13907679.663797565	14767481.361817021	15690168.857330164	16680646.199862018	17744207.036392689	18886565.720533915	20113890.909179322	21432841.845599372	22850607.543868706	24374949.106704399	26014245.42735891	27777542.546262775	29674606.954766758	31715983.161720783	33913055.863884881	0	0	0	Accrual Expenses (ie, w/ depreciation)	0	0	9402418.6092181019	11204152.52547569	12529893.127790626	13226985.206983274	13974310.965792727	14775770.12432388	15635571.822343336	16558259.317856481	17548736.660388332	18612297.496919006	19754656.181060228	20981981.369705636	22300932.306125689	23718698.004395023	25243039.567230716	26882335.887885228	28645633.006789092	30542697.415293075	32584073.6222471	34781146.324411198	0	0	0	Year

Amount



ERR Benefit Streams

Induced Production=Lunyina	0	0	230852336	237225560	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	243952852	0	0	0	Social 	&	 Environmental Gains	0	0	9016803.569253264	9265593.0949675497	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	9528204.2609992959	0	0	0	Esco Economic Profit	0	0	-440117.38472019997	-350799.15909407591	-577735.85652454454	-819005.66580557334	-1082063.2089345451	-1368704.9568250622	-1680872.2472862415	-2020662.8990826295	-2390343.7556501599	-2792364.2328520133	-3229370.9511092776	-3704223.5386682875	-4220011.6997077707	-4780073.6484853923	-5388016.0188195854	-6047735.366946443	-6763441.3952349517	-7539682.0344427321	-8381370.5332094412	-9293814.7153808735	0	0	0	Avoided Costs	0	0	19141104.407267429	19624247.302437387	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	20109800.98097676	0	0	0	Year



% Share





Load Factor 100% at Operation Year 5 (Adjust at Right:	

Total Demand w/o Load Cap	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	0	0	505.46011281224821	537.84045124899285	570.57373086220787	603.30701047542311	644.3706688154715	685.83722804190165	735.23126510878319	784.97824335213545	836.82030620467367	889.0153102336825	955.07010475423044	1017.6905721192586	1094.5237711522966	1173.4520547945206	1260.7107171635776	1356.299758259468	1454.3368251410154	1566.2336825141015	1695.194198227236	1827.941982272361	0	0	0	Total Capacity	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	0	0	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	570.57373086220787	0	0	0	Year



kW







Sources & Uses

		Sources & Uses

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Uses



		Hydro						482,023,881		482,023,881		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Solar Park						483,237,452		483,237,452		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Biomass						152,025,800		152,025,800		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Capex=Hydro						482,023,881		482,023,881		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Expansion Capex						0		0		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Interest During Construction (IDC)						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Debt Service Reserve Account						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Commitment Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Upfront Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Financing Uses						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Total Uses						482,023,881		482,023,881		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																 

		Sources



		Loan Amount						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Grant Amount						482,023,881		482,023,881		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Equity Amount						0		0		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Total Sources						482,023,881		482,023,881		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Sources=Uses?						TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE

		Aggregate Sources=Uses?						TRUE

















&"Times New Roman,Regular"&26&F


&"Times New Roman,Regular"&26Prepared by Matt Harsha-Strong 	&"Times New Roman,Regular"&26&D	&"Times New Roman,Regular"&26Page &P




Revenue

		Revenue

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Accounts



		Number Residential Users w/o Load Cap		Users				617		634		652		670		689		708		728		748		769		791		813		836		859		883		908		933		959		986		1,014		1,042		1,072		1,102		1,132		1,164		1,197

		Number Residential Users with Load Cap		Users				617		634		652		670		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689

		Times: Average Residential User Demand		kWh/User				2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628		2,628

		Times: Residential Rate		Kwacha/kWh				1.46		1.57		1.70		1.83		1.98		2.14		2.31		2.50		2.70		2.91		3.14		3.40		3.67		3.96		4.28		4.62		4.99		5.39		5.82		6.28		6.79		7.33		7.92		8.55		9.23

		Plus: Monthly Residential Base Rate		Kwacha				343,892		381,636		423,869		470,417		522,457		564,254		609,394		658,146		710,797		767,661		829,074		895,400		967,032		1,044,394		1,127,946		1,218,182		1,315,636		1,420,887		1,534,558		1,657,323		1,789,909		1,933,101		2,087,749		2,254,769		2,435,151

		Residential Revenue		Kwacha				0		0		3,334,259		3,700,414		4,109,779		4,438,561		4,793,646		5,177,138		5,591,309		6,038,614		6,521,703		7,043,439		7,606,914		8,215,468		8,872,705		9,582,521		10,349,123		11,177,053		12,071,217		13,036,914		14,079,868		15,206,257		0		0		0



		Number Commercial Users w/o Load Cap		Users				32		35		38		42		46		50		55		60		66		72		79		86		94		103		113		124		136		149		163		178		195		214		234		256		280

		Number Commercial Users with Load Cap		Users				32		35		38		42		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46		46

		Times: Average Commercial User Demand		kWh/User				15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600		15,600

		Times: Commercial Rate		Kwacha/kWh				2.73		2.95		3.19		3.44		3.72		4.02		4.34		4.69		5.06		5.46		5.90		6.37		6.88		7.43		8.03		8.67		9.37		10.11		10.92		11.80		12.74		13.76		14.86		16.05		17.33

		Plus: Monthly Commercial Base Rate		Kwacha				81,518		96,293		112,910		134,779		159,425		172,179		185,953		200,829		216,895		234,247		252,987		273,226		295,084		318,691		344,186		371,721		401,458		433,575		468,261		505,722		546,180		589,874		637,064		688,029		743,071

		Commercial Revenue		Kwacha				0		0		2,003,102		2,391,071		2,828,295		3,054,559		3,298,923		3,562,837		3,847,864		4,155,693		4,488,149		4,847,201		5,234,977		5,653,775		6,106,077		6,594,563		7,122,128		7,691,898		8,307,250		8,971,830		9,689,577		10,464,743		0		0		0



		Number Industrial Users w/o Load Cap		Users				4		4		4		4		4		4		4		5		5		5		5		5		5		5		5		5		5		5		5		5		6		6		6		6		6

		Number Industrial Users with Load Cap		Users				4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		Times: Average Industrial User Demand		kWh/User				46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800		46,800

		Times: Industrial Rate		Kwacha/kWh				2.73		2.95		3.19		3.44		3.72		4.02		4.34		4.69		5.06		5.46		5.90		6.37		6.88		7.43		8.03		8.67		9.37		10.11		10.92		11.80		12.74		13.76		14.86		16.05		17.33

		Plus: Monthly Industrial Base Rate		Kwacha				10,190		11,005		11,885		12,836		13,863		14,972		16,170		17,463		18,860		20,369		21,999		23,759		25,659		27,712		29,929		32,324		34,909		37,702		40,718		43,976		47,494		51,293		55,397		59,829		64,615

		Industrial Revenue		Kwacha				0		0		608,788		657,491		710,090		766,897		828,249		894,509		966,070		1,043,355		1,126,824		1,216,970		1,314,327		1,419,473		1,533,031		1,655,674		1,788,128		1,931,178		2,085,672		2,252,526		2,432,728		2,627,346		0		0		0



		Number Mining Users w/o Load Cap		Users				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Number Mining Users with Load Cap		Users				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Times: Average Mining User Demand		kWh/User				312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000		312,000

		Times: Mining Rate		Kwacha/kWh				1.22		1.32		1.42		1.54		1.66		1.79		1.94		2.09		2.26		2.44		2.64		2.85		3.08		3.32		3.59		3.88		4.19		4.52		4.88		5.27		5.69		6.15		6.64		7.17		7.75

		Plus: Monthly Mining Base Rate		Kwacha				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Mining Revenue		Kwacha				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Number Social Users w/o Load Cap		Users				24		26		29		32		35		38		42		45		50		55		60		65		72		78		86		94		103		113		123		135		148		162		177		194		213

		Number Social Users with Load Cap		Users				24		26		29		32		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35

		Times: Average Social User Demand		kWh/User				43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800		43,800

		Times: Social Rate		Kwacha/kWh				2.73		2.95		3.19		3.44		3.72		4.02		4.34		4.69		5.06		5.46		5.90		6.37		6.88		7.43		8.03		8.67		9.37		10.11		10.92		11.80		12.74		13.76		14.86		16.05		17.33

		Plus: Monthly Social Base Rate		Kwacha				61,138		71,532		86,168		102,689		121,301		131,005		141,486		152,805		165,029		178,231		192,490		207,889		224,520		242,482		261,880		282,831		305,457		329,894		356,285		384,788		415,571		448,817		484,722		523,500		565,380

		Social Revenue		Kwacha				0		0		4,136,305		4,929,334		5,822,776		6,288,598		6,791,686		7,335,021		7,921,823		8,555,569		9,240,014		9,979,215		10,777,553		11,639,757		12,570,937		13,576,612		14,662,741		15,835,761		17,102,621		18,470,831		19,948,498		21,544,377		0		0		0



		Total Capacity		kW				0		0		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		0		0		0

		Total Demand w/o Load Cap		kW				0		0		505		538		571		603		644		686		735		785		837		889		955		1,018		1,095		1,173		1,261		1,356		1,454		1,566		1,695		1,828		0		0		0

		Total Demand with Load Cap		kW				0		0		505		538		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		571		0		0		0

		Total Revenue		Kwacha				0		0		10,082,453		11,678,310		13,470,941		14,548,616		15,712,505		16,969,506		18,327,066		19,793,231		21,376,690		23,086,825		24,933,771		26,928,473		29,082,750		31,409,370		33,922,120		36,635,890		39,566,761		42,732,102		46,150,670		49,842,723		0		0		0
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Expenses

		Expenses

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Capex



		Plant Opening Balance						0		482,023,881		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763

		Add: Construction Expenditures						482,023,881		482,023,881		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Add: Capitalized Interest						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Closing Balance						482,023,881		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763



		Expansion Opening Balance						0		0		0		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719

		Add: Expansion Construction Expenditures						0		0		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Expansion Closing Balance						0		0		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719		16,493,719



		Expansion Depreciation Rate						5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%

		Expansion Depreciation Expense						0		0		0		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		0		0		0

		Expansion Accumulated Depreciation						0		0		0		868,090		1,736,181		2,604,271		3,472,362		4,340,452		5,208,543		6,076,633		6,944,724		7,812,814		8,680,905		9,548,995		10,417,086		11,285,176		12,153,266		13,021,357		13,889,447		14,757,538		15,625,628		16,493,719		16,493,719		16,493,719		16,493,719



		Opex



		Hydro Opex-Foreign		Kwacha				0		0		5,413,393		5,884,024		6,376,335		6,513,427		6,653,465		6,796,515		6,942,640		7,091,907		7,244,383		7,400,137		7,559,240		7,721,763		7,887,781		8,057,369		8,230,602		8,407,560		8,588,323		8,772,971		8,961,590		9,154,265		0		0		0

		Solar Park Opex-Foreign/Fixed		Kwacha				0		0		10,973,093		11,927,077		12,925,004		13,202,892		13,486,754		13,776,719		14,072,919		14,375,486		14,684,559		15,000,277		15,322,783		15,652,223		15,988,746		16,332,504		16,683,653		17,042,351		17,408,762		17,783,050		18,165,386		18,555,942		0		0		0

		Biomass Opex-Foreign/Fixed		Kwacha				0		0		3,291,928		3,578,123		3,877,501		3,960,868		4,046,026		4,133,016		4,221,876		4,312,646		4,405,368		4,500,083		4,596,835		4,695,667		4,796,624		4,899,751		5,005,096		5,112,705		5,222,629		5,334,915		5,449,616		5,566,782		0		0		0

		Total=Hydro Opex-Foreign		Kwacha				0		0		5,413,393		5,884,024		6,376,335		6,513,427		6,653,465		6,796,515		6,942,640		7,091,907		7,244,383		7,400,137		7,559,240		7,721,763		7,887,781		8,057,369		8,230,602		8,407,560		8,588,323		8,772,971		8,961,590		9,154,265		0		0		0



		Hydro Opex-Local		Kwacha				0		0		3,025,952		3,477,381		3,984,138		4,302,869		4,647,099		5,018,867		5,420,376		5,854,006		6,322,327		6,828,113		7,374,362		7,964,311		8,601,456		9,289,572		10,032,738		10,835,357		11,702,185		12,638,360		13,649,429		14,741,383		0		0		0

		Solar Park Opex-Local/Variable		Kwacha				0		0		60,519,036		69,547,629		79,682,765		86,057,386		92,941,977		100,377,335		108,407,522		117,080,124		126,446,533		136,562,256		147,487,237		159,286,216		172,029,113		185,791,442		200,654,757		216,707,138		234,043,709		252,767,205		272,988,582		294,827,668		0		0		0

		Biomass Opex-Local/Variable		Kwacha				0		0		3,544,686		4,073,504		4,667,133		5,040,504		5,443,744		5,879,244		6,349,583		6,857,550		7,406,154		7,998,646		8,638,538		9,329,621		10,075,991		10,882,070		11,752,636		12,692,847		13,708,274		14,804,936		15,989,331		17,268,478		0		0		0

		Total=Hydro Opex-Local		Kwacha				0		0		3,025,952		3,477,381		3,984,138		4,302,869		4,647,099		5,018,867		5,420,376		5,854,006		6,322,327		6,828,113		7,374,362		7,964,311		8,601,456		9,289,572		10,032,738		10,835,357		11,702,185		12,638,360		13,649,429		14,741,383		0		0		0



		Cash Expenses						0		0		9,402,419		10,336,062		11,661,803		12,358,895		13,106,221		13,907,680		14,767,481		15,690,169		16,680,646		17,744,207		18,886,566		20,113,891		21,432,842		22,850,608		24,374,949		26,014,245		27,777,543		29,674,607		31,715,983		33,913,056		0		0		0

		Accrual Expenses (ie, w/ depreciation)						0		0		9,402,419		11,204,153		12,529,893		13,226,985		13,974,311		14,775,770		15,635,572		16,558,259		17,548,737		18,612,297		19,754,656		20,981,981		22,300,932		23,718,698		25,243,040		26,882,336		28,645,633		30,542,697		32,584,074		34,781,146		0		0		0

















































































&"Times New Roman,Regular"&26&F


&"Times New Roman,Regular"&26Prepared by Matt Harsha-Strong	&"Times New Roman,Regular"&26&D	&"Times New Roman,Regular"&26Page &P




Financing

		Financing

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Debt Financing



		Opening Balance						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Add: Debt Drawdowns						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Less: Debt Repayments						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Closing Balance						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Accumulated Debt Drawdowns						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Level Repayment						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Annuity Repayment						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Sculpted Repayment						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Selected=Annuity Repayment						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Interest Rate						19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%		19.0%

		Interest Payment						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Interest Capitalized						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Interest Expensed						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Commitment Fee						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Upfront Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Amortization of Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Debt Service Reserve Account						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Grant Financing



		Opening Balance						0		482,023,881		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763

		Add: Grant Disbursement						482,023,881		482,023,881		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Closing Balance						482,023,881		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763



		Cash Flows to Debt and Equity



		Debt

		Operating Income During Debt Service Phase						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Divided by: Debt Service						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Annual DSCRs						N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		Minimum DSCR						0.0

		LLCR						ERROR:#DIV/0!



		Equity

		Less: Equity Injection for IRR 						0		0		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Add: Distributions to Equity						0		0		680,035		1,342,248		1,809,138		2,189,721		2,606,285		3,061,826		3,559,585		4,103,062		4,696,044		5,342,618		6,047,205		6,814,582		7,649,909		8,558,763		9,547,171		10,621,644		11,789,218		13,057,495		14,434,687		15,929,668		0		0		0

		Equals: Cashflow for Sponsors' IRR						0		0		(15,813,684)		1,342,248		1,809,138		2,189,721		2,606,285		3,061,826		3,559,585		4,103,062		4,696,044		5,342,618		6,047,205		6,814,582		7,649,909		8,558,763		9,547,171		10,621,644		11,789,218		13,057,495		14,434,687		15,929,668		0		0		0

		Sponsors' IRR						22%





































































&"Times New Roman,Regular"&26&F


&"Times New Roman,Regular"&26Prepared by Matt Harsha-Strong	&"Times New Roman,Regular"&26&D	&"Times New Roman,Regular"&26Page &P




Income Statement

		Income Statement

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Accounts



		Revenue						0		0		10,082,453		11,678,310		13,470,941		14,548,616		15,712,505		16,969,506		18,327,066		19,793,231		21,376,690		23,086,825		24,933,771		26,928,473		29,082,750		31,409,370		33,922,120		36,635,890		39,566,761		42,732,102		46,150,670		49,842,723		0		0		0

		Less: Fixed Opex-Foreign						0		0		5,413,393		5,884,024		6,376,335		6,513,427		6,653,465		6,796,515		6,942,640		7,091,907		7,244,383		7,400,137		7,559,240		7,721,763		7,887,781		8,057,369		8,230,602		8,407,560		8,588,323		8,772,971		8,961,590		9,154,265		0		0		0

		Less: Fixed Opex-Local						0		0		3,025,952		3,477,381		3,984,138		4,302,869		4,647,099		5,018,867		5,420,376		5,854,006		6,322,327		6,828,113		7,374,362		7,964,311		8,601,456		9,289,572		10,032,738		10,835,357		11,702,185		12,638,360		13,649,429		14,741,383		0		0		0

		EBITDA						0		0		1,643,109		2,316,904		3,110,467		3,732,320		4,411,941		5,154,124		5,964,050		6,847,318		7,809,980		8,858,575		10,000,169		11,242,398		12,593,513		14,062,430		15,658,780		17,392,973		19,276,253		21,320,770		23,539,650		25,947,075		0		0		0



		Less: Depreciation						0		0		0		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		868,090		0		0		0

		Less: Amortization of Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EBIT						0		0		1,643,109		1,448,814		2,242,377		2,864,229		3,543,851		4,286,034		5,095,960		5,979,228		6,941,890		7,990,485		9,132,079		10,374,308		11,725,423		13,194,339		14,790,690		16,524,882		18,408,162		20,452,680		22,671,560		25,078,985		0		0		0



		Less: Interest						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EBT						0		0		1,643,109		1,448,814		2,242,377		2,864,229		3,543,851		4,286,034		5,095,960		5,979,228		6,941,890		7,990,485		9,132,079		10,374,308		11,725,423		13,194,339		14,790,690		16,524,882		18,408,162		20,452,680		22,671,560		25,078,985		0		0		0



		Less: REA Levy						0		0		453,710		525,524		606,192		654,688		707,063		763,628		824,718		890,695		961,951		1,038,907		1,122,020		1,211,781		1,308,724		1,413,422		1,526,495		1,648,615		1,780,504		1,922,945		2,076,780		2,242,923		0		0		0

		Less: Income Tax + ERA Levy						0		0		509,364		449,132		695,137		887,911		1,098,594		1,328,670		1,579,747		1,853,561		2,151,986		2,477,050		2,830,944		3,216,035		3,634,881		4,090,245		4,585,114		5,122,714		5,706,530		6,340,331		7,028,184		7,774,485		0		0		0

		Net Income						0		0		680,035		474,157		941,047		1,321,631		1,738,194		2,193,735		2,691,494		3,234,972		3,827,953		4,474,527		5,179,115		5,946,491		6,781,818		7,690,672		8,679,080		9,753,554		10,921,128		12,189,404		13,566,596		15,061,577		0		0		0



		Annual Accrual Cost Recovery?						TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE

		Aggregate Accrual Cost Recovery?						TRUE













&"Times New Roman,Regular"&26&F


&"Times New Roman,Regular"&26Prepared by Matt Harsha-Strong	&"Times New Roman,Regular"&26&D	&"Times New Roman,Regular"&26Page &P




Cash Flow

		Cash Flow Waterfall

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Accounts



		Add: Operating Revenues						0		0		10,082,453		11,678,310		13,470,941		14,548,616		15,712,505		16,969,506		18,327,066		19,793,231		21,376,690		23,086,825		24,933,771		26,928,473		29,082,750		31,409,370		33,922,120		36,635,890		39,566,761		42,732,102		46,150,670		49,842,723		0		0		0

		Less: Operating Expenses						0		0		8,439,344		9,361,406		10,360,474		10,816,296		11,300,564		11,815,382		12,363,016		12,945,913		13,566,709		14,228,250		14,933,602		15,686,074		16,489,237		17,346,941		18,263,340		19,242,917		20,290,508		21,411,332		22,611,019		23,895,648		0		0		0

		Less: Cash Paid for Fixed Opex-Foreign						0		0		5,413,393		5,884,024		6,376,335		6,513,427		6,653,465		6,796,515		6,942,640		7,091,907		7,244,383		7,400,137		7,559,240		7,721,763		7,887,781		8,057,369		8,230,602		8,407,560		8,588,323		8,772,971		8,961,590		9,154,265		0		0		0

		Less: Cash Paid for Fixed Opex-Local						0		0		3,025,952		3,477,381		3,984,138		4,302,869		4,647,099		5,018,867		5,420,376		5,854,006		6,322,327		6,828,113		7,374,362		7,964,311		8,601,456		9,289,572		10,032,738		10,835,357		11,702,185		12,638,360		13,649,429		14,741,383		0		0		0

		Less: Taxes Paid						0		0		963,074		974,656		1,301,329		1,542,599		1,805,656		2,092,298		2,404,465		2,744,256		3,113,937		3,515,957		3,952,964		4,427,817		4,943,605		5,503,667		6,111,609		6,771,329		7,487,035		8,263,275		9,104,964		10,017,408		0		0		0

		Cash Flow after Operating Activities						0		0		680,035		1,342,248		1,809,138		2,189,721		2,606,285		3,061,826		3,559,585		4,103,062		4,696,044		5,342,618		6,047,205		6,814,582		7,649,909		8,558,763		9,547,171		10,621,644		11,789,218		13,057,495		14,434,687		15,929,668		0		0		0



		Add: Proceeds on Sales of PP&E						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Less: Payments on Purchases of PP&E						482,023,881		482,023,881		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Cash Flow after Investing Activities						(482,023,881)		(482,023,881)		(16,493,719)		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Add: Proceeds from Equity						0		0		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Add: Proceeds from Grant						482,023,881		482,023,881		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Add: Proceeds from Debt						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Less: Interest Paid						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Less: Financing Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Less: DSRA Injections						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Less: Repayments to Debt						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Cash Flow after Financing Activities						482,023,881		482,023,881		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												\

		Cash Flow to Equity						0		0		680,035		1,342,248		1,809,138		2,189,721		2,606,285		3,061,826		3,559,585		4,103,062		4,696,044		5,342,618		6,047,205		6,814,582		7,649,909		8,558,763		9,547,171		10,621,644		11,789,218		13,057,495		14,434,687		15,929,668		0		0		0



		Annual Dividends Non-Negative?						TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE

		Aggregate Dividends Non-Negative?						TRUE
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		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Accounts



		Cash & Cash Equivalents						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Inventory						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Prepaid Expenses						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Debt Service Reserve Account						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Financing Fees						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Total Current Assets						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		PP&E						482,023,881		964,047,763		980,541,481		979,673,391		978,805,301		977,937,210		977,069,120		976,201,029		975,332,939		974,464,848		973,596,758		972,728,667		971,860,577		970,992,486		970,124,396		969,256,305		968,388,215		967,520,125		966,652,034		965,783,944		964,915,853		964,047,763		964,047,763		964,047,763		964,047,763

		Total Noncurrent Assets						482,023,881		964,047,763		980,541,481		979,673,391		978,805,301		977,937,210		977,069,120		976,201,029		975,332,939		974,464,848		973,596,758		972,728,667		971,860,577		970,992,486		970,124,396		969,256,305		968,388,215		967,520,125		966,652,034		965,783,944		964,915,853		964,047,763		0		0		0



		Total Assets						482,023,881		964,047,763		980,541,481		979,673,391		978,805,301		977,937,210		977,069,120		976,201,029		975,332,939		974,464,848		973,596,758		972,728,667		971,860,577		970,992,486		970,124,396		969,256,305		968,388,215		967,520,125		966,652,034		965,783,944		964,915,853		964,047,763		0		0		0



		Short-Term Debt						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Current Portion of Long-Term Debt						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Current Portion of Capital Lease Obligations						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Total Current Liabilities						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Noncurrent Portion of Debt						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Noncurrent Portion of Capital Lease Obligations						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Noncurrent Liabilities						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Total Liabilities						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



		Sponsors Equity Opening Balance						0		0		0		16,493,719		15,625,628		14,757,538		13,889,447		13,021,357		12,153,266		11,285,176		10,417,086		9,548,995		8,680,905		7,812,814		6,944,724		6,076,633		5,208,543		4,340,452		3,472,362		2,604,271		1,736,181		868,090		0		0		0

		Add: Paid-In Capital						0		0		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Add: Net Income						0		0		680,035		474,157		941,047		1,321,631		1,738,194		2,193,735		2,691,494		3,234,972		3,827,953		4,474,527		5,179,115		5,946,491		6,781,818		7,690,672		8,679,080		9,753,554		10,921,128		12,189,404		13,566,596		15,061,577		0		0		0

		Less: Distributions						0		0		680,035		1,342,248		1,809,138		2,189,721		2,606,285		3,061,826		3,559,585		4,103,062		4,696,044		5,342,618		6,047,205		6,814,582		7,649,909		8,558,763		9,547,171		10,621,644		11,789,218		13,057,495		14,434,687		15,929,668		0		0		0

		Sponsors Equity Closing Balance						0		0		16,493,719		15,625,628		14,757,538		13,889,447		13,021,357		12,153,266		11,285,176		10,417,086		9,548,995		8,680,905		7,812,814		6,944,724		6,076,633		5,208,543		4,340,452		3,472,362		2,604,271		1,736,181		868,090		0		0		0		0



		Grant Balance						482,023,881		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		964,047,763		0		0		0



		Equity						482,023,881		964,047,763		980,541,481		979,673,391		978,805,301		977,937,210		977,069,120		976,201,029		975,332,939		974,464,848		973,596,758		972,728,667		971,860,577		970,992,486		970,124,396		969,256,305		968,388,215		967,520,125		966,652,034		965,783,944		964,915,853		964,047,763		0		0		0



		Total Liabilities & Equity						482,023,881		964,047,763		980,541,481		979,673,391		978,805,301		977,937,210		977,069,120		976,201,029		975,332,939		974,464,848		973,596,758		972,728,667		971,860,577		970,992,486		970,124,396		969,256,305		968,388,215		967,520,125		966,652,034		965,783,944		964,915,853		964,047,763		0		0		0



		Annual Balance?						TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE

		Aggregate Balance?						TRUE



















&"Times New Roman,Regular"&26&F


&"Times New Roman,Regular"&26Prepared by Matt Harsha-Strong	&"Times New Roman,Regular"&26&D	&"Times New Roman,Regular"&26Page &P




ERR Calculation

		ERR Calculation

		Back to Dashboard



		Project Periods		Unit



		Calendar Year, at Dec 31						2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036

		Period						-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23

		Construction Period Flag						TRUE		TRUE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE

		Operation Period Flag						FALSE		FALSE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		TRUE		FALSE		FALSE		FALSE

		Debt Service Flag						FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE		FALSE



		Costs



		Capex						482,023,881		482,023,881		16,493,719		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Opex						0		0		7,480,820		7,960,049		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		0		0		0

		Total Costs						482,023,881		482,023,881		23,974,539		7,960,049		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		8,444,503		0		0		0



		Benefits



		Residential Energy Costs without Project						4,968,750		5,105,653		5,250,608		5,395,564		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572		5,548,572

		Social & Commercial Energy Costs without Project						6,599,638		7,188,892		7,895,996		8,720,951		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905		9,545,905

		Industrial & Mining Energy Costs without Project						13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352		13,748,352

		R/S/C/I/M Total Costs with Project						258,375		265,494		7,753,851		8,240,619		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		8,733,028		288,526		288,526		288,526

		Avoided Costs						0		0		19,141,104		19,624,247		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		20,109,801		0		0		0



		Esco Economic Profit						0		0		(440,117)		(350,799)		(577,736)		(819,006)		(1,082,063)		(1,368,705)		(1,680,872)		(2,020,663)		(2,390,344)		(2,792,364)		(3,229,371)		(3,704,224)		(4,220,012)		(4,780,074)		(5,388,016)		(6,047,735)		(6,763,441)		(7,539,682)		(8,381,371)		(9,293,815)		0		0		0



		Taxes						0		0		963,074		974,656		1,301,329		1,542,599		1,805,656		2,092,298		2,404,465		2,744,256		3,113,937		3,515,957		3,952,964		4,427,817		4,943,605		5,503,667		6,111,609		6,771,329		7,487,035		8,263,275		9,104,964		10,017,408		0		0		0



		Lufilya						4,360,956		4,481,112		4,608,336		4,735,560		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852

		Lunyina						218,459,956		224,479,112		230,852,336		237,225,560		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852

		Likoma						4,360,956		4,481,112		4,608,336		4,735,560		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852

		Chizumulu						4,360,956		4,481,112		4,608,336		4,735,560		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852		4,869,852

		Induced Production=Lunyina						0		0		230,852,336		237,225,560		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		243,952,852		0		0		0



		Number Users						617		634		652		670		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689		689

		Education						2,201,123		2,261,770		2,325,984		2,390,198		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980		2,457,980

		Time Savings						6,311,910		6,485,820		6,669,960		6,854,100		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470		7,048,470

		Health						14,919		15,330		15,765		16,201		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660		16,660

		Environmental						5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094		5,094

		Social & Environmental Gains						0		0		9,016,804		9,265,593		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		9,528,204		0		0		0



















		Total Benefits						0		0		259,533,201		266,739,257		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		274,314,450		0		0		0



		Net Benefits



		Net Benefits						(482,023,881)		(482,023,881)		235,558,662		258,779,208		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		265,869,948		0		0		0

		ERR						23.7%
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