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8+GW portfolio comprised of 50+ Wind projects and 300+ Solar projects

0 MW Total Renewable Capacity within State

0.1-50 MW Total Renewable Capacity within State

51-150 MW Total Renewable Capacity within State

151-300 MW Total Renewable Capacity within State

> 300 MW Total Renewable Capacity within State

#

#

#

Number of Wind Projects within State

Number of Solar Utility Projects within State

Number of Solar DG Projects within State
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3 0 24
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0 0 1
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Wells Fargo Renewable Energy & Environmental Finance (REEF)
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Financial Players, Ownership and Financing Structures Over Time

Lessee
(Project Sponsor or Buyer)

Lessor
(Tax Equity Investor)

Partnership Flip Structure

Sale Leaseback Structure

Cost

Cost

Fair
Market
Value

Fair
Market
Value

Construction Lender (Debt) or “Balance Sheet” (Project Sponsor) 

Power Purchase Agreement (PPA) Term
~20 years

Economic Useful Life (EUL) ~35 years

Construction

Mechanical Completion
Substantial Completion

~7 years

Long Term Equity Partner (Project Sponsor or Buyer), 
Back Leverage Lender (Debt, Asset Backed Finance) or Combo

Tax Equity 
Partner
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Great Public Resource for Financial Models for Cost/Benefit Analysis

NREL System Advisor Model (SAM)
Financial Model Documentation

https://sam.nrel.gov/financial

Excel Models for:
• Residential Standard Loans
• Residential Mortgages
• Commercial Loans
• Single Owner Structures
• Partnership Flips
• Leveraged Partnership Flips
• Sale Leasebacks

https://sam.nrel.gov/financial
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Relationship
Building

(non-technical)

Typical Progression of Technical Due Diligence for Project Finance

Funding Commitment
Project Pipeline 
Shared

Projects 
Proposed

EPC, Asset 
Management

, O&M, 
Experience 
w/Proposed 
Technology

Project Sponsor
Review 

Project & 
Portfolio Reviews2

Solar PV 
(DG & utility 

scale)

Solar PV + 
Energy 
Storage

Wind 
Turbines

Technology
Review1

Executive 
Team,

Project 
Developmen
t Experience 

Projects Proposed

Project Funded

1 Financial (credit rating) and commercial (contract) due diligence done in parallel to technical due diligence.
2 See Typical PV Project & Portfolio Technical Due Diligence slide
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Typical PV Project & Portfolio Technical Due Diligence

Project 
Developer, 
EPC, Operator, 
Asset Manager

Planning,
Engineering, Procurement

Construction
Dry
Commis-
sioning

Performance
Testing & 
Final 
Commis-
sioning

Decom 
or 
Recom

Solar module 
manufacturer

Module production

Module factory 
auditor1

Pre-production audit & remediation, production 
oversight (20%), pre-shipment inspection, QMS 
data review, pre-shipment audit

Module Test 
Lab1

Qualification Accelerated Lifetime 
Tests (ALT) for each BOM (CSA
EXP 450, DNV GL PQP, proposed 
UL method) 2

ALT/Durability tests of module batch 
(each BOM/assembly line combo3) 
per IEC61215

Degradation rate tests (if needed)

Independent 
Engineer1

Phase 1 IE Report 
(leverage Construction 
Lender's report if possible)

Phase II IE Report 
(more focus on long-term performance)

Construction Monitoring/Site Visits

Operation & 
Asset 
Management
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Project 
Commitment

Mechanical Completion
20% Initial Funding 
(partnerships only)

Substantial 
Completion
Final Funding 
(partnerships)
Funding (leases)

Term Sheet

1  Sampling techniques and expert judgement based on record can be used to reduce cost
2 Ideally done in advance of module production, but could be done at start of production
3 Unless factory auditor confirms consistency between assembly lines
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Performance & Durability 
Considerations

 Third-Party Technical Review from 
Independent Engineer

 Sufficient Operational or Test (empirical) 
data to validate modeling assumptions

 Energy Production Estimate and 
uncertainty

• Weather resource data

• Transposition + albedo model

• Soiling and vegetation losses

 Degradation Rate

 Accelerated Lifetime Testing (baseline IEC 
51215 and extended)

• Updates informed by new material 
science

• New latent defects and O&M remedies

 Factory Audits

• Updates informed by new materials, 
processes

Priorities for BifiPV

PVSyst Loss Assumptions
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EPC and O&M Considerations

 Shipping & packaging procedures

 Installation process and handling

 New Trackers, module connections and 
BOS

• Wind and dynamic mechanical loading

 Availability of spares

• Interchangeability

 New operations & maintenance

• washing, vegetation management, 
difficulty, tools & procedures, cost

 Warranties (exclusions, enforceability)

Priorities for BifiPV

Source: Wikipedia Commons
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