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Abstract

Corporate wind power purchase agreements allocate generation, delivery-profile, price-reference
and counterparty exposures through different payment mechanisms. This paper develops a framework
for tracing those obligations into project cash flow, debt capacity, reserve funding and dated liquidity
needs. It addresses sponsors, corporate procurement teams and project-finance lenders assessing a
proposed wind offtake arrangement.

The analysis reviews fourteen institutional and official references and constructs a transparent 100
MW example. Four product/reference combinations are evaluated using two deterministic annual
scenarios, five financing equations and a separate dated credit-stress exercise. Generation, prices,
costs, loan terms and recovery dates are authored hypothetical assumptions. They contain no
empirical calibration, generation percentile or default probability.

In the stated adverse scenario, annual cash available for debt service is $10.1474m under pay-as-
produced/node settlement and $0.0296m under baseload/buyer-reference settlement. The specified
twelve-year annuity method supports approximately $65.442m and $0.191m debt respectively.
Sources and uses include the reserve required by each sized debt amount. The independent liquidity
exercise reaches an $8m unrestricted cash deficit before any permitted reserve draw.

The framework connects each calculated difference to a contract term, evidence requirement and
funding decision. It distinguishes production-dependent revenue, profile mismatch, reference basis,
restricted collateral and collected cash. Jurisdiction, accounting, credit support and environmental
claims require transaction-specific confirmation. The results apply solely to the stated assumptions,
they establish no market price, actual financing offer or universally preferred PPA.

JEL Classification: G32, G33, .94, Q42, Q48

Keywords: corporate PPA, wind power, shape risk, basis risk, volume risk, credit support, project
finance, debt sizing, collateral, liquidity

1. The financing decision inside the wind contract

A corporate wind power purchase agreement connects a variable physical asset with a buyer's
procurement objective and a project's debt-service calendar. The contract specifies a price, a
quantity rule, a settlement reference and a set of obligations extending through ordinary
operations, credit deterioration and early termination. A financing review should examine these
elements together. Each changes the amount, timing or recoverability of cash available to the
project company.
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The institutional literature provides a foundation for this review. NREL explains the separate
physical sale and difference settlement in a financial PPA, including exposure arising when
generation and consumption occur in different markets. The EIB's commissioned market study
identifies tensions between buyer business cycles, creditworthiness, price-risk appetite and
generator financing requirements. ACER's official resources distinguish available contractual
templates by jurisdiction and conclude that additional voluntary templates were unnecessary
following its 2024 assessment. These sources establish mechanisms and contracting context; they
provide no underwriting conclusion for an individual wind farm.[1,7,8]

This paper proposes a transaction-analysis framework built around the route from metered output
to collected revenue. Its contractual recommendations are structuring considerations for project-
specific assessment. The numerical cases are constructed examples with stated assumptions. They
do not describe observed prices, actual loan terms, client transactions or future market
performance. Legal, technical, tax, accounting and credit opinions remain necessary for a
proposed financing.

Begin the commercial discussion with a precise statement of the buyer's objective. Annual
renewable procurement, wholesale price hedging, retail budget stability and matching an
operating load create different obligations. Then state the project's financing objective: the
required operating term, debt maturity, expected cash-flow distribution and permitted residual
market exposure. Negotiation can proceed by identifying the services needed to connect those
objectives, their contractual providers and the capital required to support them.

The investment committee's working question should be practical: which cash flows remain
exposed after every PPA settlement, route-to-market charge, certificate obligation and credit-
support requirement has been applied? A useful submission would attach an interval-level
settlement example, an annual financing bridge and a cause-based risk matrix. Where evidence is
incomplete, the submission should identify the unresolved exposure and withhold the associated
financing conclusion. That discipline gives the commercial team a clear basis for pricing a
requested allocation and gives lenders a traceable route into the downside model.

2. Give each risk a measurable definition

Volume risk needs two separate descriptions. The seller's revenue depends on how many eligible
megawatt-hours the wind farm produces. The buyer's procurement position depends on how those
megawatt-hours compare with its required consumption. A pay-as-produced contract can leave
the buyer procuring replacement electricity in a low-output period while the seller receives less
total revenue. Both parties therefore retain an exposure to weather, expressed through different
cash flows. The Commission's 2026 recommendation describes pay-as-produced quantity and
profile exposure from the offtaker's perspective.[6]

For this framework, shape means the difference between interval production and the contracted or
required interval profile. Basis means the price difference between the location or index where
physical energy is monetised and the location or index used in the PPA. Capture price is the
output-weighted market price. Imbalance concerns the deviation between the position submitted
into the market and the position subsequently measured. Curtailment concerns available
production that an instruction, constraint or contractual dispatch choice stops from becoming
metered export.
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These working definitions should appear beside the actual calculation inputs. A monthly energy
shortfall belongs in the volume calculation. An interval shortfall against a flat obligation belongs
in the shaping calculation even when annual production equals annual contracted energy. A lower
node price belongs in the location bridge. A difference between day-ahead and real-time
valuation needs its own time-reference bridge. Combining these effects into one unexplained
discount makes it difficult to identify the clause that changes the loss.

The model team should prepare a dependency map before selecting stresses. Use the same
timestamp and weather case when calculating generation, reference prices and replacement
purchases. Examine a high-output period with weak local prices, a low-output period with
expensive replacement energy, and a constrained-network period with both reduced export and
adverse location spreads. These are proposed stress combinations; their probabilities and severity
require project evidence. The purpose is to expose the contractual transmission of each event into
cash flow.

Table 1. Working risk definitions and the evidence needed to allocate them

Measured Relevant unit

difference

Exposure

Drafting decision

Financing evidence

Seller volume

Actual versus

MWh per debt-

Production basis and

Independent energy

Versus exposure

date

revenue forecast eligible service period exclusions assessment
output
Buyer procurement PPA quantity versus | MWh per Replacement Verified load profile
volume load consumption period purchasing
responsibility
Shape Production versus MWh per interval Delivery bands and Joint price-output
promised interval firming obligation series
profile
Location basis Physical price versus | Currency per MWh Node, hub or zone Comparable location-
PPA reference reference price history
Imbalance Nominated versus MWh per settlement | Scheduling and pass- | Balancing service
metered position interval through terms
Curtailment Available versus MWh by cause Deemed-energy Instructions and
permitted production eligibility availability records
Credit Recoverable support | Currency at valuation | Collateral and default | Obligor and

mechanics

guarantor assessment

Proposed analytical taxonomy, contractual definitions and market rules govern each transaction.

3. Trace physical energy and financial settlement separately

The physical-delivery route determines who takes title, who schedules energy and who interfaces
with the relevant market. The financial route determines which party pays when the reference
price moves above or below the strike. In NREL's description of a financial PPA, the generator
sells into the wholesale market and separately settles the difference with the corporate buyer. The
buyer's electricity supply remains a separate arrangement.[1]

Consider a constructed interval with production Q, physical price N, reference price H and strike
K. Assume every produced unit is eligible, the same quantity is used for both legs, and there are
no charges or exclusions. Physical revenue is Q multiplied by N. The difference settlement
received by the project is Q multiplied by K minus H. Their sum is Q multiplied by K plus N
minus H. This algebra identifies the residual location spread. Its result depends on the stated
quantity and eligibility assumptions; an annual-average reference, fixed contract volume or
excluded negative-price interval changes the calculation.
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The buyer's review should add the separate retail bill. Suppose its supplier charges a
consumption-weighted market component and network, service and tax charges. A financial
settlement tied to wind generation and a wholesale index must be mapped against each
component. Record the buyer's retained load mismatch, location mismatch and non-energy
charges. Any claim of budget protection should identify the specific component and quantity to
which the protection applies.

A sleeve introduces another contractual layer. The diligence package should state which licensed
entity receives generation, which entity supplies the load, how residual electricity is purchased
and how balancing fees are calculated. Require examples of an excess-output interval, a shortfall
interval and a negative-price interval. Compare the sleeve's notice periods and termination rights
with the longer PPA obligations. A review should separately cost the operational handover and
replacement of the sleeve.

For project financing, compile a cash-flow ledger with the market sale, corporate settlement,
service charges, attribute proceeds and collateral movements on distinct lines. Record invoice
dates, payment dates and permitted set-off. This allows treasury to test liquidity between
settlement and collection and allows lenders to identify which receipts are available under the
financing waterfall.

Table 2. Delivery routes and the resulting financing questions

Physical energy Corporate payment | Service dependency Residual review
arrangement reference

Direct physical PPA | Defined generator-to- | Agreed delivered Scheduling and grid Delivery point and
buyer delivery quantity and price access losses
Sleeved physical Supplier receives and | PPA price plus sleeve | Supplier and Sleeve fee and
PPA resupplies terms balancing provider replacement
Output-linked Project sells into Strike minus index Market-access Location and index
financial PPA wholesale market times eligible output | provider mismatch
Fixed-volume Project sells actual Strike minus index Replacement market | Quantity mismatch
financial PPA output times fixed quantity liquidity and collateral

Structures are simplified analytical descriptions. Licensing and market participation require local review.

4. Design quantity obligations around the evidence

Pay-as-produced gives the project a settlement quantity linked to eligible generation. The
financing model should retain the full distribution of production-dependent revenue. Availability
commitments, exclusions, minimum-delivery clauses and damages can add separate obligations.
Review each on its own measurement period and cause. An availability promise should define the
machinery or capability being measured, the permitted outage treatment and the records required
to distinguish weather from controllable performance.

A baseload commitment specifies a quantity in every agreed interval. A shaped commitment
specifies another profile, such as time-of-day blocks or a buyer's nominated schedule. The
Commission's 2026 recommendation identifies the shift of profile and balancing exposure
towards a generator or intermediary in these arrangements.[6] For the project model, represent
the promised profile as an interval series. Compare it with available output before calculating
excess sales and shortfall purchases.

In a constructed example, suppose a project promises 10 MWh in each of two intervals and
produces 15 MWh followed by 5 MWh. Total output and total promised energy both equal 20
MWh. The project still needs to monetise a 5 MWh surplus in the first interval and cover a 5
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MWh shortfall in the second. If the two relevant prices are 20 and 100 currency units per MWh,
the combined adjustment is 100 received less 500 paid, or a 400-unit cash cost. Charges, losses
and trading restrictions are excluded. The example shows the calculation that annual netting
would conceal.

Volume bands can be assessed by defining the lower and upper eligible quantities, the
reconciliation period, the settlement price outside the band and any carry-forward right. Test the
edges of the band explicitly. A one-unit movement across a threshold should produce the
economic effect intended by the drafting. If banking is permitted, maintain a dated balance and
calculate expiry, priority of use and settlement following termination.

Firming through a separate service should be presented as a defined purchase of risk capacity.
Ask the provider to specify covered intervals, volume limits, exclusions, price escalation and
support obligations. The project review should then examine provider failure during a stressed
replacement period. Any diversification benefit claimed by an intermediary requires evidence of
joint production and load behaviour. Geographic separation alone supplies no quantified
financing benefit.

5. Locate every price reference and its fallback

FERC explains that locational marginal prices in US organised markets contain energy,
congestion and loss components. A price at one point can therefore differ from a price elsewhere
on the network.[2] A corporate PPA that links its difference settlement to a hub while physical
sales occur at a node needs a separately measured node-to-hub exposure. Similar analytical work
is needed for different bidding zones, trading intervals or settlement methodologies, using the
rules of the relevant market.

The contract schedule should identify the price publisher, market, product, settlement interval,
currency and time convention. State whether the reference uses day-ahead prices, real-time prices
or another calculation. Define how revised prices affect an already-issued invoice. Where a
monthly weighted average is used, identify the weights and demonstrate the result with an
interval-level example. Any mismatch between the physical sale and contractual valuation should
have an explicit owner in the financing bridge.

Historical analysis should preserve distributions and timing. Review spreads during high-output
hours, grid outages and constrained-export periods. Record the date range, missing-data treatment
and changes to market boundaries. Forward assumptions should be labelled by provenance:
quoted market data, independent modelling or a management estimate. A proposed grid upgrade
should enter a scenario with its evidence and timing conditions. Its expected benefit should
remain identifiable if the upgrade is delayed.

Available hedging instruments require a separate due-diligence line. Test tenor, volume, location,
collateral and settlement alignment with the PPA. A congestion instrument may cover a particular
spread while leaving losses, real-time deviations or generation mismatch. The paper's proposed
analysis treats each uncovered component as a residual exposure. Confirm actual instrument
availability and eligibility with the relevant operator and trading counterparties before
incorporating its benefit.

For benchmark disruption, prepare an ordered fallback hierarchy with objective triggers. Address
temporary missing publication, permanent discontinuation, market splitting and currency change
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separately. Compare candidate replacement indices against the original economic relationship. A
valuation expert can be assigned a defined mandate, evidence standard and timetable. Model cash
flow during the dispute period so that a technically workable fallback also has a funded payment

path.

Table 3. Price-reference choices and the mismatch each requires the parties to measure

PPA reference

Physical sale
reference

Mismatch to model

Evidence required

Contract control

Same node and same
interval

Same node and
interval

Fees and eligibility
exclusions

Settlement statements

Quantity
reconciliation

Regional hub

Project node

Node-to-hub price
spread

Matched location
prices

Explicit basis owner

Neighbouring zone

Project bidding zone

Cross-zone spread

Zone prices and
access rights

Zone-change
mechanism

Day-ahead index Real-time realisation | Timing spread and Scheduled and actual | Timing allocation
deviations positions
Monthly average Interval sales Weighting difference | Complete interval Exact averaging

series formula

Proposed comparison; no market liquidity or hedge availability is assumed.

6. Model capture prices and negative-price clauses together

For the proposed analysis, calculate capture price as total market revenue divided by eligible
generation over the same period. Compare it with the relevant time-weighted reference using
consistent intervals and missing-data treatment. This distinguishes the price received during
production from a general market average. Then apply the PPA settlement. Under the simplified
same-reference, same-quantity algebra in Section 3, market revenue and the difference settlement
combine into strike-linked revenue for eligible units. Exclusions and quantity mismatches need
separate calculations.

ACER's 2025 monitoring report presents qualitative cases in which difference contracts
continuing to pay the strike at negative prices encourage generation despite surplus conditions. It
recommends clear negative-price allocation in private PPAs. Its figures are analytical
examples.[5] Their relevance to underwriting is the need to model the exact trigger and resulting
dispatch incentive. They supply no observed negative-price duration for a proposed project.

Prepare a clause test using an isolated negative interval, successive negative intervals, zero price,
a brief positive interruption and a price correction after invoice issue. Specify whether the trigger
applies to project price or contract reference. Record whether settlement stops immediately, after
a duration threshold or after an annual allowance. Identify who can instruct shutdown and who
bears restart costs, minimum operating constraints and associated imbalance. Test how the same
instruction affects certificate delivery and availability calculations.

A constructed case can compare two possible contract designs without asserting market practice.
Assume ten eligible MWh, a strike of 70 and a reference price of minus 10 currency units per
MWh. A full difference settlement is 800 and the physical sale at the same price is minus 100
currency units, leaving 700 before costs. If the contract instead suspends the difference
settlement, continuing to produce yields minus 100 before costs. Curtailing yields no metered
sale in the simplified example; any deemed-energy payment requires a separate express
assumption. This arithmetic clarifies why dispatch rights and payment rules need to be examined
together.
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The financing report should separate gross negative-price exposure, contractual relief, foregone
production and operational cost. Review potential double counting where a market-price curve
already incorporates low-price production hours and a further capture discount is proposed. State
the purpose of each adjustment. The sponsor and lender can then discuss which risk remains in
debt sizing and which risk is transferred through a separately priced service.

7. Connect balancing responsibility to operational control

Elexon's guidance describes Great Britain's comparison of contracted and metered energy within
settlement periods and the charges applied to deviations. It explains that System Buy and System
Sell prices are calculated as a single price for each period. These are GB arrangements.[3] EU
Regulation 2019/943 separately sets out balance responsibility and delegation, subject to
specified derogations.[4] A transaction in another jurisdiction requires the corresponding market
rules and participant agreements.

The contract review should identify the entity that submits forecasts, the entity that trades
revisions and the entity whose settlement account receives imbalance charges. Assign
responsibility for the data each entity needs and the deadlines it must meet. Document authority
to act when forecasts change, communications fail or the corporate buyer changes its schedule.
An operational-control map is useful because a commercial payment obligation can depend on an
action undertaken by a separate service provider.

A fixed balancing fee can be assessed against its exclusions and renewal rights. A capped fee
needs a defined cap period, eligible cost category and treatment of cumulative losses. A pass-
through arrangement needs supporting records, an audit procedure and a timetable for
challenging disputed charges. In every case, reproduce the calculation using a normal interval and
an interval with a forecast revision close to market closure. Require the service proposal to
identify charges that remain outside its quoted fee.

For lender review, compare the service term with the PPA and loan maturities. If renewal is
required, identify the next decision date, contractual exit notice and expected transition work.
Test an illustrative replacement period in which fees rise, security must be posted and operational
access changes. The assumed duration and replacement price should be clearly identified as
modelling inputs until supported by market evidence.

The same approach applies to a shaping intermediary. Map the payment obligations that survive
provider termination and the rights needed to transfer data, market registration and scheduling
authority. Consider whether collateral is available for the costs that arise during the transition. A
completed operating handover plan would name the project officer, service provider and lender
contact for forecast exceptions, settlement disputes and emergency nominations.

Table 4. Route-to-market service terms and the controls needed for debt review

Service term Project cash Provider obligation | Evidence for review | Replacement issue
exposure

Fixed fee Quoted fee plus Absorb defined Exclusion schedule New fee after expiry
exclusions balancing cost

Cost cap Charges up to Absorb eligible Cap ledger and Reset and carry-
specified cap excess period forward

Actual-cost pass- Eligible realised Schedule and account | Market statements Access to historical

through charges accurately and audit trail records

Revenue share Variable deduction Apply agreed Gross-to-net Ownership of open
from receipts revenue definition reconciliation trades

Chennakeshav Adya | Who Carries the Wind Shape | 2026



Service term Project cash

exposure

Provider obligation

Evidence for review ‘ Replacement issue

Fee and uncovered Deliver specified Interval performance | Surviving delivery
shortfalls profile series obligation
Proposed service comparison. Actual offers and market rules require verification.

Profile firming

8. Allocate curtailed production by cause and receipt

Curtailment analysis should begin with the event record: who issued the instruction, the operating
condition, the affected turbines, the duration and the available production. Separate network
restriction, buyer instruction, economic dispatch and project outage. Define the evidence needed
for each category. This allows the contract team to connect payment eligibility with a verifiable
cause and allows the financing team to estimate the time between lost output and any replacement
receipt.

For EU projects, Article 13 of Regulation 2019/943 addresses redispatching, including
compensation rules and qualifications. Non-market-based redispatch compensation has a specific
exception for certain non-firm connection arrangements.[4] A corporate PPA therefore needs
project-specific legal analysis before assuming a statutory receipt. The model should identify the
beneficiary, calculation, claim procedure and timing under the applicable connection and market
arrangements.

Deemed energy is a proposed contractual measurement of eligible output that was available
during an affected period. The schedule should specify turbine availability, wind readings,
relevant power curves and the treatment of unavailable equipment. Select fallback data before an
incident occurs. Require records sufficient to reconstruct the calculation after a meter correction
or disagreement over the instruction. Review the method with the independent technical adviser
and test it against actual historical operating periods where available.

The payment waterfall should reconcile statutory compensation, market settlement and
contractual deemed-energy amounts. Assume a constructed curtailment loss valued at 1,000
currency units and a contractual entitlement that explicitly offsets 300 units of operator
compensation. The remaining contractual amount is 700 units under that assumed rule. If the
agreement uses a different offset or assigns the compensation to another party, the calculation
changes. The example illustrates the need to state the receipt and offset mechanism; it establishes
no legal entitlement.

Credit and liquidity remain relevant after the entitlement is established. Test delayed approval,
partial dispute and late collection. Record any obligation to continue debt service while the claim
is unresolved. A reserve can be evaluated against this collection delay, with a separate treatment
for permanent lost revenue. The financing memorandum should distinguish eligible claims,
invoiced claims and collected cash. A claim that remains subject to evidence review should retain
that status in the cash-flow forecast.

Table 5. Curtailment causes, measurement and receipt allocation

Primary evidence Quantity basis Potential receipt to Contract question

investigate

Network instruction Operator dispatch Available eligible Redispatch Recipient and offset
record output compensation

Buyer-requested Authenticated buyer | Agreed deemed- Buyer payment Instruction limit and

reduction notice energy formula price
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Primary evidence Quantity basis Potential receipt to Contract question

investigate
Negative-price Reference prices and | Excluded or deemed | Clause-specific Trigger and restart
shutdown dispatch log quantity settlement cost
Turbine Maintenance and Unavailable output Warranty or Exclusion and
unavailability fault records insurance claim damages
Environmental Permit condition and | Restricted eligible Contract-specific Baseline operating
restriction instruction output allocation assumption

Proposed cause-based drafting matrix, compensation depends on the governing rules and executed contracts.

9. Measure counterparty exposure through the replacement period

The credit assessment should identify the legal buyer, any guarantor and the entities receiving the
commercial benefit. Obtain the relevant financial statements and examine the buyer's obligation
within its group structure. Record debt priorities, restrictions on guarantees and transfer rights. A
brand name or group affiliation supplies no substitute for identifying the entity legally
responsible for payment.

The EIB's 2022 market study identifies creditworthiness and business-cycle mismatch as
constraints on corporate contracting. Its 2025 approved Pan-EU guarantee lending envelope
provides an institutional example of risk sharing through acceptable intermediaries supporting
midcaps and larger corporates. The stated geography includes EU countries, Norway and
Iceland.[8,9] Programme approval establishes neither a proposed buyer's eligibility nor an issued
guarantee. Any financing case using such support needs the individual instrument, conditions and
claim rights.

The proposed credit model separates unpaid invoices, current replacement value, prospective
exposure during a cure period and costs of remarketing. Apply collateral only to the obligations it
legally supports. Establish valuation frequency, thresholds, minimum transfer amounts, eligible
instruments, haircuts and dispute procedures. Describe letter-of-credit expiry, renewal, issuing-
bank downgrade and drawing conditions. Ask counsel to assess enforcement and netting under
the relevant law and insolvency regime.

Review both payment directions in a financial PPA. When the reference price rises above the
strike, the project can owe the difference settlement. The corresponding physical-sale receipt may
arrive at a different time or reflect a different location price. Treasury should test peak funding
needs under those timing differences, including simultaneous margin calls. Restricted collateral
should be tracked separately from unrestricted operating cash in the financing model.

For a constructed collateral test, assume replacement exposure of 10 million currency units, an
unsecured threshold of 2 million and 8 million of eligible support. The support covers the amount
exceeding the unsecured threshold under those assumptions; 2 million remains unsecured. A
subsequent 3 million exposure increase creates a 3 million call under a variable collateral
obligation before any haircut or transfer minimum. If the support is a guarantee capped at 8
million, its nominal amount does not automatically grow. The example calls for a tested
mechanism governing the next valuation and posting deadline.

The lender's credit package should also identify the practical replacement route. Set out required
consents, market access, attribute commitments, likely transition tasks and the evidence
supporting the assumed remarketing period. Quantified replacement timing should remain a
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stated scenario assumption until supported. A funded bridge can then be compared with that
assumption and the contractual cure calendar.

10. Specify default, termination and lender continuity

Termination review should distinguish the event permitting termination from the method for
calculating the resulting amount. Define payment default, support failure, insolvency, prolonged
force majeure and material performance breach separately. Examine notice, cure and dispute
periods for each. Map the rights that survive termination, including confidentiality, accrued
payments, certificate delivery, collateral return and unresolved settlement adjustments.

The institutional Understanding Power Purchase Agreements handbook discusses guarantor
quality, liquidity support, reserve accounts and lender direct agreements, including assignment
and substitution. Its state-utility and project-development examples require adaptation for a
private corporate wind transaction.[10] For this paper's proposed framework, the important task is
to identify which contractual right can be exercised by which entity at each stage of a distressed
situation.

A replacement-value formula should state the remaining quantity profile, market reference,
valuation date, discounting convention and eligible costs. It should also address illiquid periods
and unavailable quotations. Require a numerical appendix showing outcomes when forward
prices move in either direction. Where the parties negotiate a debt-linked floor or another
protection, identify its beneficiary, exceptions, cap and interaction with ordinary replacement
value. No such floor is assumed in this analysis.

Review the lender's ability to receive notice, cure a specified breach and transfer the project or
contract to an eligible substitute. The buyer needs an objective standard for the substitute's
operational and credit capability. The security package and direct agreement should use
consistent assignment language. Local legal advice should address the enforceability of these
arrangements, particularly during insolvency and security enforcement.

The liquidity case should cover the sequence from missed payment to support call, cure expiry,
termination valuation and replacement collection. Use actual contractual dates and supported
administrative assumptions. Test a disputed amount that remains unpaid through the next debt-
service date. Decide how reserves, distribution restrictions and sponsor commitments operate
during that interval. The financing memorandum should disclose the remaining shortfall if all
available support is applied.

At execution, obtain the completed instruments and direct agreements. Verify beneficiary names,
authorised signatures, notice addresses and expiry dates against the financing documents. The
operating handover should identify the person responsible for each renewal and support test. This
makes the credit analysis usable after closing and provides an auditable record when the buyer,
issuing bank or guarantor changes.

Table 6. Distress mechanisms and the separate obligations they address

Mechanism Obligation Trigger to define Timing to test Residual exposure
addressed
Payment cure Overdue invoice Valid notice and non- | Cure versus debt date | Cash gap during cure
payment
Support call Covered credit Valuation or Posting and dispute Unsecured threshold
exposure downgrade deadline
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Mechanism Obligation Trigger to define Timing to test Residual exposure

addressed

Letter-of-credit draw | Specified supported Documentary Expiry and bank Cap and issuer risk
amount drawing event processing

Termination Remaining contract Effective termination | Quote and expert [lliquid replacement

valuation economics timetable period

Lender step-in Continuation after Notice and permitted | Standstill period Uncured performance
project distress cure breach

Contract transfer Substitute Eligible transferee Market registration Interim route-to-
performance and consent handover market cost

7 sed negotiation checklist. orceability and insolvency treatment require governing-law advice.
Proposed negotiation checklist. Enforceability and insolvency treatment require governing-law advice

11. Apply the 2026 accounting changes to the actual contract

The TASB issued Contracts Referencing Nature-dependent Electricity in December 2024,
amending IFRS 9 and IFRS 7 for annual reporting periods beginning on or after 1 January 2026.
The scope concerns variability in the underlying electricity amount caused by uncontrollable
natural conditions; application by analogy is prohibited. Specified own-use guidance considers
unavoidable oversupply sales and net purchasing in the same market, using a reasonable
assessment period capped at 12 months. The amendments permit a variable nominal hedged item
aligned with expected nature-dependent output and retain other hedge-accounting requirements.
Additional disclosures address contract features, commitments and financial effects.[11]

The UK Endorsement Board reports approval of these amendments in July 2025 and an effective
date of 1 January 2026. Its project page records completion on 29 September 2025.[12] That
evidence establishes the UK adoption position described by that resource. Another reporting
jurisdiction requires its own adoption review.

The proposed transaction process should begin with a written accounting assessment attached to
the exact contractual draft. Ask the reporting team to identify the entity applying the standard, the
relevant electricity market, the nature of the quantity variability and the intended receipt or
financial settlement. Prepare the supporting consumption and resale records in the same time
convention used by commercial settlement. Require the assessment to state which facts would
change its conclusion.

Procurement, treasury and financial reporting should review proposed contract amendments
together. A change in delivery profile, net-settlement right or permitted resale may require
reassessment. The financing model should separately show cash settlement, reported valuation
effects and restricted collateral. Proposed covenant definitions need an explicit treatment of each.
A non-cash valuation movement and a current payment obligation should appear on separate
lines so that the credit committee can follow their respective consequences.

The buyer's approval paper should record the ongoing evidence burden and the responsible
reporting owner. Establish a calendar for refreshing load forecasts, reconciling sales of unused
electricity and reviewing commitment disclosures. Where hedge accounting is sought, document
the intended relationship and obtain specialist confirmation of the required designation and
testing. The amended standard supplies specific permissions and conditions; an individual
contract still needs a supported accounting conclusion before that treatment enters the
transaction's base case.
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12. Set jurisdiction and evidence limits before debt sizing

Market access, financial regulation and attribute treatment need separate legal workstreams.
NREL's procurement review explains that local policies determine available purchasing
mechanisms.[1] The US CFTC/SEC 2012 definitions rule discusses the nonfinancial-commodity
forward exclusion and the importance of intended physical settlement. An index used to
determine price can be consistent with an otherwise qualifying physical forward.[13] This
foundational US interpretation supplies a diligence question. Current rules, amendments,
exemptions, counterparty status and cross-border effects require qualified review for the proposed
transaction.

For a cross-border structure, prepare a jurisdiction map showing the project company, buyer,
guarantor, trading market, settlement account and governing law. Ask counsel to identify
necessary licences, registrations and reporting, together with the treatment of financial
settlements, security and enforcement. Commission Recommendation 2026/917 identifies
additional cross-zone price exposure in cross-border PPAs.[6] The commercial model should
quantify that exposure separately from the legal permission to enter the contract.

Attribute rights require their own schedule. The identified 2015 GHG Protocol Scope 2 Guidance
sets quality criteria for contractual instruments used in market-based reporting, including
ownership and claims-related requirements. Certificates represent attributes separately from
electricity.[14] The parties should obtain advice on the reporting framework and version
applicable to the buyer. The 2015 source is cited by date because a revision process has been
under way; no completed replacement standard is assumed here.

The proposed schedule should identify issuing registry, eligible technology, geography, vintage,
transfer and retirement responsibilities, and treatment of wunavailable certificates. Test
curtailment, negative-price shutdown and project delay against the attribute obligation. If
replacement certificates are permitted, specify their eligibility and who pays. Keep evidence of
issuance, transfer and retirement with the relevant settlement records. Any environmental
statement should refer to the actual instrument and supporting reporting assessment.

Before debt sizing, assemble an evidence register that separates verified documents, independent
forecasts, management estimates and constructed stress assumptions. Record the author, date,
units and limitation of each input. An unresolved licence, unsupported guarantee or unagreed
deemed-energy definition should remain an open condition. The next stage can then quantify
sources and uses, financing reserves and debt-service sensitivities against a contract whose
measurable obligations, jurisdiction and remaining uncertainties are visible.

Table 7. Jurisdiction-specific evidence and the boundary of its use

Source Jurisdiction or Supported use Boundary requiring

additional advice
Individual ISO tariff and
hedge eligibility

framework

FERC Energy Primer US organised power
markets

Great Britain BSC

Location-price mechanics

Contracted-metered

Elexon imbalance guidance

settlement explanation

Project service allocation
and registration

Regulation 2019/943 EU electricity market Balance responsibility and | National application and
redispatch rules connection exceptions
CFTC/SEC 2012 rule US derivatives Physical-forward diligence | Current transaction-specific
classification question classification
IASB 2024 amendments IFRS accounting Nature-dependent contract | Entity facts and local

requirements

endorsement
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Source

Jurisdiction or
framework

Supported use

Boundary requiring
additional advice

UK Endorsement Board UK-adopted IFRS UK adoption and effective Other jurisdictions'
date adoption

GHG Protocol 2015 Identified reporting Attribute quality and claims | Applicable version and

guidance framework assessment buyer compliance

Evidence reviewed for this paper. Each proposed project requires current local confirmation.

13. Define the energy product before comparing prices

The following model is an authored hypothetical decision exercise for a 100 MW wind project.
Every generation, price, cost, financing and timing input is invented for transparent arithmetic.
The results contain no empirical calibration, market quotation, forecast, probability of default or
generation percentile. The normal and adverse labels identify two deterministic assumptions.
Each case contains four representative states of 2,190 hours, totalling 8,760 hours. These annual
buckets represent generation-price combinations; their order has no chronological meaning.

Table 8 gives the complete energy and price inputs. Generation is power in MW; multiplying it
by state hours produces MWh exactly once. Annual generation is 350,400 MWh in the normal
case and 208,050 MWh in the adverse case. A constant 40 MW baseload commitment requires
87,600 MWh in every state, totalling 350,400 MWh. The strike is $70/MWh for every
comparison. The buyer-reference price is a separate hypothetical electricity reference; no retail
tariff, network charge or tax is embedded in it.

Table 8. Authored representative-state assumptions

Normal output MW | Normal node/buyer

State; hours Adverse output Adverse node/buyer

$/MWh MW $/MWh
A; 2,190 70 35/45 45 50/62
B; 2,190 50 50/58 30 70 /80
C; 2,190 30 75 /80 15 100/107
D; 2,190 10 100 /102 5 140/ 144

All inputs authored hypothetical; strike $70/MWh; constant baseload 40 MW.

R=Y [gns + qs(K = 19)] = KQ +3 (g5 = qs)ns +2,qs(ns — 1) (1)

In the equation, generated energy g earns the node price n. Contract energy q settles the
difference between strike K and reference r. Pay-as-produced uses q equal to g. Baseload uses the
constant commitment in each state. The node-reference version sets r equal to n; the buyer-
reference version uses the separate buyer column. This financial settlement representation
assumes unrestricted sale of generated power and purchase or sale of residual positions at the
stated node prices. It contains no additional physical balancing obligation or delivery penalty.

Normal node spot receipts are $17.958m. PAP/node adds $6.570m of contract settlement,
producing $24.528m revenue. PAP/buyer adds $3.7887m, producing $21.7467m. The difference
is the generation-weighted node-to-buyer basis of $2.7813m. Baseload/node adds $1.752m to
spot receipts; baseload/buyer pays $0.438m, producing $19.710m and $17.520m respectively.
These cash-flow maps give the commercial team a specific question: which party funds each
reference and quantity mismatch? A higher quoted strike requires recalculation through the
complete map before financing implications can be assessed.
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Figure 1. Generation and constant baseload commitment across representative states.

Representative annual states; 2,190 hours each

20 == Baseload commitment: 40 MW BN Adverse generation

M Normal generation

State A

State B State C State D

All inputs authored hypothetical; each state represents 2,190 annual hours. States are unordered weighted buckets and
have no probability interpretation.

14. Reconcile capture, shape, volume and basis once

The time-weighted node price averages each state by its hours. The capture price weights node
prices by generated MWh. Normal values are $65/MWh and $51.25/MWh respectively. Adverse
values are $90/MWh and $68.9474/MWh. The hypothetical output is concentrated in lower-price
states. That concentration creates a negative capture/shape term when the project promises
constant baseload energy.

2 heng DN S0 .
;e ==5 3 B2 q(ns — 1) (2)

R:KQ+ﬁ(G_Q)+G(Cn_ﬁ)+Baﬁ:Zshs9 n G °

For constant-MW baseload, the equation separates strike revenue on committed quantity,
aggregate generation shortfall or surplus valued at the node time price, the covariance between
generation and node prices, and the contractual reference basis. The covariance is G multiplied by
capture price less time price. This term already includes the capture effect; adding a further
capture-rate haircut would charge the same price-generation interaction twice. Basis is weighted
by contracted quantity. PAP basis therefore uses generated energy; constant-baseload basis uses
committed energy.

Table 9. Exact revenue decomposition; USD million

(OF: 1 ‘ Strike on Q ‘ Volume Capture/shape Reference ‘ Revenue
LENT

Normal PAP/node 24.5280 0 0 0 24.5280
Normal PAP/buyer 24.5280 0 0 -2.7813 21.7467
Normal baseload/node 24.5280 0 -4.8180 0 19.7100
Normal baseload/buyer 24.5280 0 -4.8180 -2.1900 17.5200
Adverse PAP/node 14.5635 0 0 0 14.5635
Adverse PAP/buyer 14.5635 0 0 -2.11335 12.45015
Adverse baseload/node 24.5280 -12.8115 -4.3800 0 7.3365
Adverse baseload/buyer 24.5280 -12.8115 -4.3800 -2.8908 4.4457

Authored hypothetical; PAP strike quantity varies with generation; baseload capture is included once in shape.
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The PAP rows follow the general identity in section 13: residual generated less contracted energy
is zero. Their strike term changes with generation. The $9.9645m reduction in PAP/node revenue
between the two scenarios is $70 multiplied by 142,350 fewer MWh. A zero residual-volume
column therefore does not imply weather-independent revenue. The column represents the
mismatch against contracted quantity inside each case.

Normal generation equals annual baseload quantity, yet the $4.818m shape cost remains because
production and commitment differ within the states. In the adverse case the baseload volume term
is negative $12.8115m and shape is negative $4.380m. Their sum equals the direct value of all
residual node positions. This exact reconciliation permits negotiation of a shaping service or basis
collar against an identified exposure. The exercise supplies no shaper quote, hedge availability or
cost of protection; those require separate evidence.

Figure 2. Exact baseload/buyer-reference revenue bridge.
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Hypothetical USD million; volume, capture/shape and reference basis reconcile once to revenue. Capture is included in
shape and receives no additional haircut.

15. Trace annual cash into coverage tests

The operating calculation deducts $4m fixed annual costs and a $2/MWh variable fee from
revenue. These authored assumptions cover the simplified operating boundary. Taxes, major
maintenance, working-capital changes, certificate income, inflation, depreciation and negative-
price suspension are absent. The variable fee is a single model charge; additional imbalance or
sleeve deductions would require explicit assumptions and separate reconciliation.

C=R-0-VvG;DSCR=% (3)

Annual debt service is initially fixed at $8m so that contractual comparisons use an identical
denominator. Normal operating deductions total $4.7008m; adverse deductions total $4.4161m.
Table 10 presents adverse coverage at three alternative annual service amounts alongside normal
and adverse CFADS. Each sensitivity changes debt service alone. It does not resize construction
funding or imply that a lender offers any of those amounts.
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Table 10. Operating cash and annual service sensitivities

Allocation Normal Adverse Adverse $8m service $10m service
CFADS $m CFADS $m DSCR; $6m
service

PAP/node 19.8272 10.1474 1.6912x 1.2684x 1.0147x
PAP/buyer 17.0459 8.03405 1.3390x 1.0043x 0.8034x
Baseload/node 15.0092 2.9204 0.4867x 0.3651x 0.2920x
Baseload/buyer 12.8192 0.0296 0.0049x 0.0037x 0.0030x

Authored hypothetical; fixed opex $4m and variable fee $2/MWh; each sensitivity changes service alone.

At $8m service, normal coverage is 2.4784x for PAP/node, 2.1307x for PAP/buyer, 1.8762x for
baseload/node and 1.6024x for baseload/buyer. The adverse results expose the effect of selling a
flatter product from a variable generator. Annual generation-price dependence is preserved in the
state calculation; no independent percentage losses are added afterwards.

The baseload/buyer adverse result leaves only $29,600 before debt service. An additional
$29,600 operating cost reaches zero CFADS. The model tests zero and negative CFADS
separately and sets supported debt capacity to zero in both cases. A negative operating cash
balance still requires funding even when no debt is raised. The debt-capacity floor does not
finance operating losses. For a real decision, the sponsor would obtain interval-level production,
market-access rules and executable protection terms, then test whether a volume cap, lower
commitment or separately funded shaping agreement changes these cash outcomes.

Figure 3. Annual debt-service coverage across contractual allocations.
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Hypothetical $8m fixed annual service test; 1.30x is an authored sizing threshold. Normal and adverse are deterministic

scenarios.

16. Convert coverage into reconciled sources and uses

Debt sizing uses the lesser annual CFADS from the two stated cases divided by an authored
1.30x minimum coverage ratio. The resulting constant annual service is capitalised at 6% over
twelve annual end-of-year payments. The annuity factor is 8.38384394. This calculation assumes
the limiting cash amount is available in every debt year. It contains no construction interest,
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refinancing, balloon, amortisation sculpting, debt gearing limit or change in operating
performance over time.

*_ max(0,min;C;)
A= ; F

m

S0 - AYF;S=gA* E=U+S—D (4)

Fixed funding uses are $120m construction expenditure plus $3m fees. Initial restricted DSRA
equals half of sized annual service and is funded at closing. Equity is total uses including that
reserve less debt proceeds. The reserve feedback matters: stronger cash flow supports more debt
and also requires a larger initial reserve. Reserve funding is a balance-sheet use; the annual
CFADS calculation contains no second reserve expense.

Table 11. Hypothetical financing and sources/uses; USD million

Allocation Sized Debt source Equity Fixed uses DSRA use Total
annual source sources/uses
service

PAP/node 7.805692 65.441706 61.461140 123.000000 3.902846 126.902846
PAP/buyer 6.180038 51.812478 74.277541 123.000000 3.090019 126.090019
Baseload/node 2.246462 18.833983 105.289248 123.000000 1.123231 124.123231
Baseload/buyer 0.022769 0.190894 122.820491 123.000000 0.011385 123.011385

Conditional authored financing; 1.30x stated-case coverage, 6%, twelve years, half-year service reserve; values rounded.

Moving from PAP/buyer to PAP/node increases illustrative debt by $13.629228m. Additional
DSRA is $0.812827m, so required equity decreases by $12.816401m. The commercial value of
changing the settlement reference must also consider any requested strike reduction, hedge fee,
buyer pricing response and legal terms; none is supplied here. Sources equal uses for every
structure before rounding.

These are conditional financing capacities under authored assumptions. The exercise does not
establish a generation P90, lender downside percentile, credit rating or financing commitment.
The adverse case combines lower output, higher node prices and a different reference spread
through explicit vectors. Their occurrence likelihood is unspecified. An investment committee
can use this table to identify funding consequences requiring evidence, while separately obtaining
debt terms, technical yield analysis, tax advice, credit assessment and the enforceable collateral
package.
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Figure 4. Debt, equity and service-linked reserve funding.
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Hypothetical financing, debt sized to the lesser stated CFADS at 1.30x, 6%, 12 years; fixed uses $123m plus six-month
service reserve. No market debt quotation.

17. Fund the dated credit and collateral gap separately

Annual representative states cannot establish liquidity timing. A separate authored 90-day cash
path runs from 1 January to 1 April 2027. It begins with $2m unrestricted cash and a separately
restricted $4m DSRA associated with the original $8m service test. This opening reserve differs
from the structure-specific reserves in Table 11; the liquidity example is an independent
illustration. Its receipts and payments are directly specified and are not disaggregated from the
annual states.

Li=Lo+Y _ (Iu—Pu—Mu+ Tu); W=max(0, —minLy) (5)

Table 12. Dated liquidity sequence; USD million

Date Actual cash movement ‘ Unfinanced unrestricted Balance with $8m bridge
balance

1 Jan 2027 Opening cash 2.0 2.0 10.0

16 Jan Operating payment -0.8 1.2 9.2

31 Jan Operating payment -0.8; 0.4 8.4
invoice due 1.5 unpaid

15 Feb Replacement collateral - -3.2 4.8
3.0; replacement fee -0.6

2 Mar Operating payment -0.8; -8.0 0.0
debt payment -4.0

1 Apr Sales receipt 2.0; collateral | -4.8 3.2
return 1.5; arrears recovery
0.5; operating payment -0.8

Independent authored cash path; same-day netting; opening restricted DSRA excluded; bridge available at opening.

The peak unrestricted deficit is $8m on 2 March. An $8m committed bridge available at opening
keeps the displayed balances non-negative and leaves $3.2m cash on 1 April. The table nets
events on each date; intraday settlement restrictions could require a different amount. With an
expressly permitted $4m DSRA draw against the March debt payment, the additional unrestricted
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funding gap falls to $4m. The reserve then requires replenishment under whatever terms apply;
this exercise provides no replenishment deadline or facility pricing.

The unpaid invoice contributes zero cash on its due date. Only the $0.5m actual recovery enters
receipts; $1m remains overdue. Cash collateral of $3m is restricted when posted, $1.5m returns
on 1 April and $1.5m remains restricted. Posting collateral is excluded from operating expense
and is not assumed to be an incurred termination loss. The separate $0.6m replacement fee is an
actual cash cost in this path. No further termination claim or recovery is added.

Liquidity sources of $14.5m comprise opening cash, the bridge and $4.5m actual receipts
including collateral return. Uses comprise $3.2m operating payments, $3m posted collateral,
$0.6m replacement fee, $4m debt service and $3.2m closing unrestricted cash. This reconciliation
supports decisions on committed facility size, collateral eligibility, invoice cure periods and
lender access to reserves. It provides no buyer default probability, enforcement timetable or
assurance of recovery. Those contractual and credit facts require independent diligence before
any commercial commitment.

Figure 5. Separate 90-day collateral and counterparty liquidity stress.
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Authored hypothetical dated cash path, 1 January to 1 April 2027, initial unrestricted cash $2m. Opening restricted DSRA
84m excluded; same-day netting assumed.

18. Interpret credit support through the dated funding gap

The dated example separates three questions for the credit committee. How much unrestricted
cash must be available before the next collection? Which asset remains recoverable after support
is applied? What permanent cost survives replacement? The $8m peak deficit answers the first
question under the stated dates. The remaining $1m receivable and $1.5m restricted collateral
identify assets whose recovery or release remains unresolved. The $0.6m replacement fee is a
separately specified cash cost. Treating all four amounts as an immediate economic loss would
give a different calculation with unsupported assumptions.

The project should prepare a collection calendar alongside its valuation of the outstanding
contract. A termination claim can have a substantial calculated amount while producing no
receipt by the next debt-service date. A guarantee can support a defined claim while requiring a
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notice, evidence package and processing period. Each proposed receipt therefore needs a
beneficiary, permitted claim, supporting document, assumed payment date and fallback if
disputed. These are recommended diligence fields; their completed values depend on the
executed instruments and legal advice.[10]

Consider the project and buyer exposures jointly when negotiating collateral. In the constructed
annual adverse case, higher reference prices increase the fixed-volume settlement payment while
lower production reduces physical-sale receipts. If its separate support arrangement also requires
cash margin, treasury needs both obligations on the same dated schedule. The two scenario
vectors establish this mechanism for the constructed case. They supply no evidence about the
likelihood of a buyer downgrade, a margin call or simultaneous events in a particular market.

Support can be compared through its usable cash timing. For a proposed letter of credit, ask the
issuing bank and counsel to verify the beneficiary, draw documents, availability period and
covered amounts. For a guarantee, review the supported obligations, cap, defences and
enforcement route. For cash security, identify the account holder, permitted investments,
withdrawal conditions and release test. An instrument's face amount should enter the financing
case only to the extent that its assumed use is consistent with those reviewed terms.

The optional DSRA draw in the liquidity example illustrates a funding choice requiring lender
permission. Drawing $4m against the March payment reduces the immediate additional funding
requirement to $4m and exhausts that specified reserve. A replenishment obligation remains
open. A distribution decision made after the draw should therefore consider upcoming receipts,
operating payments and the agreed reserve-restoration calendar. The example provides no
available revolving facility, permitted reserve draw or sponsor commitment for a real project.

19. Reconcile accounting judgements with financing definitions

Section 11 describes the identified IFRS amendments and their scope. The transaction team
should connect the resulting accounting assessment to the financing documents through an
explicit reconciliation. Three records are needed: the financial-reporting assessment, the
contract's cash-settlement schedule and the lender's defined cash-flow calculation. Their purposes
and measurement dates should be stated in the approval package. An accounting conclusion
requires the reporting entity's facts and applicable framework.[11,12]

For each proposed covenant, ask the lender and reporting team to work through a sample
reporting period using identical transactions. Show collected market receipts, corporate
settlements, unpaid invoices, disputed claims, cash margin and reserve movements. Record the
contractual treatment of each within CFADS, permitted debt, minimum liquidity and distribution
tests. A disagreement over classification should remain an open drafting item until the relevant
parties approve the definition. This is a recommended financing-control process; it supplies no
universal covenant treatment.

The model's CFADS boundary deliberately excludes initial reserve funding and cash collateral.
Those items appear in separate funding reconciliations. A real facility may use additional
deductions or eligibility restrictions. Before comparing its quoted coverage ratio with Table 10,
reproduce the facility's numerator and denominator. Check the treatment of capital maintenance,
tax, working capital, fees, interest hedges and any contingent payments. A nominally identical
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minimum ratio can correspond to a different permitted debt amount when those definitions
change.

Maintain a change log from the approved contract to the reporting and financing cases. A change
in quantity profile, settlement point, payment lag or credit support should trigger a documented
assessment by the relevant owner. Attach the resulting model version and approvals to the
executed amendment. This creates a record of why the reported position and funding requirement
changed. Any claimed financing improvement should identify the cash effect, financing
constraint and additional cost.

20. Build a settlement record that supports human review

The proposed operating design starts with interval records that can be reproduced from their
source. Each record should contain the production meter identifier, interval start and end,
timezone, generated MWh, contracted MWh, physical price, reference price, strike and applicable
exclusion flag. Keep units explicit. A price stored per kWh and a quantity stored in MWh require
a visible conversion before multiplication. Preserve original source values when corrected market
data or meter revisions arrive.

A reconciliation should connect those records to the invoice and bank receipt. Calculate the
physical-sale leg and corporate settlement separately, then apply the agreed fees and adjustments.
Record the responsible reviewer and evidence for every manual override. A late receipt should
update the cash record without rewriting the original due date. A collateral transfer should update
both unrestricted cash and the relevant restricted balance. These are proposed controls for a
transaction team to implement and test.

Table 13. Proposed settlement and funding control record

Record

Required
reconciliation

Review owner

Exception to
escalate

Retained evidence

Metered output Original and Operations Missing interval or Meter statement and
corrected interval changed meter revision log
MWh

Market price Publisher, location Commercial Missing or revised Published price
and interval settlement reference extract

PPA invoice Quantity, strike and Finance Disputed fee or Calculation and
index calculation excluded output signed clause

Bank receipt Due amount against Treasury Late or partial Bank record and
cleared cash payment collection notice

Credit support Exposure against Credit and legal Expiry, cap or Instrument and
eligible support disputed valuation valuation record

Restricted cash Posting, return and Treasury Unauthorised use or | Account statement
balance delayed release and consent

Recommended operating design. Contractual deadlines, tolerances and signatories require project-specific approval.

Al-assisted review can be evaluated within this record design as a proposed workflow. A
document model could suggest the clause associated with an exclusion, identify inconsistent
names across instruments or flag an invoice whose reference differs from the approved schedule.
Every suggestion should retain the supporting text, document version and calculation input for
human verification. This paper has tested no Al system and claims no accuracy, productivity
improvement or realised savings from its use.

Arithmetic should remain in a reproducible calculation with explicit inputs. A reviewer should be
able to recalculate an invoice without relying on a generated explanation. Before any proposed
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automation affects payments or notices, test normal, missing-data, revised-price, negative-price
and disputed-invoice examples against approved expected outputs. Set access permissions,
approval limits and a manual fallback. A model-generated interpretation should enter the
operative rule set only after a qualified reviewer approves the underlying contractual meaning.

The same records support financing surveillance. Compare actual and assumed payment lags,
amounts under dispute, collateral restricted and the remaining service term. Investigate an
unexplained difference before changing the debt forecast. A useful monitoring report would
identify the affected cash date and the decision required, with a link to the source record. No
threshold or automated enforcement right is assumed by this proposed architecture.

21. Translate the financing structure across markets

The analytical identities in sections 13 to 17 can organise a transaction review wherever the
relevant cash flows can be defined. Their numerical inputs and assumed trading permissions need
local validation. The model assumes generated energy can be sold at the specified node price and
a residual position can be valued at that price. A project whose market access, contract quantity
or settlement mechanism differs needs a revised representation before these results are used.
Procurement-policy and market-design references explain why available routes differ.[1,2,3,4]

Prepare the local version by tracing an actual unit of output and its associated payment. Identify
the legal seller, market participant, price publisher, balancing party and recipient of any
compensation. Obtain the relevant tariff, connection agreement, market registration and supply
documents. Then map the corporate payment obligation onto that physical route. A reference
described commercially as a hub may require a specific published definition, while a buyer-
location reference may exclude parts of the retail bill. The modelling team should use those actual
definitions.

Next, test the legal entity and jurisdiction connections. A project company, corporate buyer,
guarantor and collateral bank can operate under different laws. Ask the appointed advisers to
address permissions, classification, security and enforcement for the complete arrangement. An
opinion on the governing-law contract does not by itself supply findings on a foreign guarantor or
market-access licence. Record the scope of each opinion and the unresolved dependencies in the
closing register.[10,13]

The financing case should also preserve its currency boundary. The present example uses one
hypothetical US-dollar unit of account for all prices, costs and debt. It supplies no exchange-rate
exposure. If physical receipts, the PPA, collateral and debt use different currencies, create a dated
conversion schedule and identify the responsible hedging party. Obtain executable terms for any
hedge before treating its benefit as committed. Include its collateral and termination requirements
within the same funding analysis.

Environmental claims require a separate evidence chain linking eligible production, the
contractual attribute entitlement and the buyer's reporting assessment. Use the identified reporting
version and relevant registry rules. Record what happens when energy is curtailed, excluded or
replaced. A financially settled MWh should not enter an environmental claim solely because it
appears in the revenue calculation. The relevant attribute and reporting requirements need their
own confirmation.[14]
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22. Decide with a contract-to-funding approval record

The investment committee should receive alternatives calculated on a common scope. For the
constructed case, the four alternatives use identical strikes, operating assumptions and financing
methodology. Their differences arise from quantity obligation and settlement reference. A
proposed transaction may quote different prices, fees, collateral thresholds or delivery terms for
each alternative. Enter those differences explicitly before comparing required equity, liquidity
and retained exposure. The available examples establish conditional results for their stated inputs.

Request a commercial comparison showing the benefit being purchased in each proposed clause.
A lower fixed-volume commitment can reduce shortfall exposure; a node-based reference can
change basis allocation; a shaping service can exchange a defined fee for specified coverage.
Each change needs its revised price, exclusions, provider support and replacement terms.
Recalculate both the annual financing case and dated cash schedule. A negotiated improvement is
financeable only to the extent accepted in the reviewed financing terms and supported by the
remaining evidence.

Table 14. Proposed investment-committee decisions and evidence

Decision Evidence required Funding consequence to Condition remaining if
calculate absent

Select quantity profile Interval output and Residual purchases and Product remains
executable product terms CFADS provisional

Select settlement reference | Verified index and Basis and reference Location exposure
physical-sale route fallback unresolved

Accept corporate support Reviewed obligor and Recoverable amount and Support benefit excluded
completed instruments cash timing

Approve debt case Agreed definitions, tenor Debt, reserves and equity Financing capacity
and downside methodology conditional

Approve liquidity facility Dated cash schedule and Peak funding and Funding gap remains open
committed availability replenishment

Authorise closing Executed contracts and Final sources and uses Drawdown remains
scoped opinions conditional

Decision record for project-specific approval; the paper provides no finding that any condition has been satisfied.

Conditions precedent should identify the document, responsible party, reviewing adviser and
required completion date. Typical items to investigate include the executed PPA, market-access
and balancing agreements, credit instruments, direct agreements, metering procedures and
required approvals. The actual facility and legal advisers determine the applicable conditions.
Keep an unresolved item visible through the drawdown process. A signed commercial term sheet
supplies no evidence that the associated collateral has been issued or a required registration
completed.

Before closing, reproduce a sample invoice from the executed schedules and reconcile the final
model to the agreed debt and equity sources. Identify the cash account for every restricted
amount. Confirm the first service payment and notice calendars, then assign operational
responsibility for subsequent tests. The handover should include the current contract versions and
an escalation route for data, payment and support exceptions. Proposed control owners should
accept their responsibilities explicitly.

After closing, monitoring should compare realised cash with the mechanism used to finance it.
Distinguish production variation, reference-price movement, invoicing error, disputed entitlement
and collection delay. Their remedies involve different parties and documents. Update the dated
funding schedule when a material receipt or support call moves, and test any proposed
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distribution against the agreed financing conditions. This is a recommended management process;
its effectiveness and financing permissions require verification in use.

23. Conclusion

Wind PPA financing depends on the contractual transformation from generated energy to usable
project cash. The proposed framework links the quantity promise and reference price to annual
coverage, funding uses and the timing of collections. Each exposure needs a defined
measurement, an allocated obligation and a supported assumption about the cash that remains
available.

The constructed comparisons quantify the effect of four product and reference combinations. In
the stated adverse case, supported debt ranges from approximately $0.191m for baseload/buyer
settlement to $65.442m for PAP/node settlement under the specified annuity method. These
values depend entirely on the authored assumptions and financing boundary. The separate cash
path requires $8m of additional unrestricted funding before a permitted reserve draw. It
demonstrates why an annual capacity calculation needs a separate dated liquidity review.

Sponsors, buyers and lenders can use the framework to identify the evidence required for a
proposed allocation. Obtain the executable product terms, local market permissions, independent
generation analysis and completed support package. Then reconcile settlement, financing and
operational controls using the same contract and input versions. The resulting record gives the
committee a defined basis for approving the remaining exposure and funding requirements.

24. Limitations and further testing

The numerical exercise uses four representative annual states and two deterministic scenarios.
The states have equal hours and no chronological sequence. Their generation and price vectors,
operating costs, interest rate, minimum coverage and funding uses are authored hypothetical
inputs. They are not observations, market quotes, forecasts, technical yield percentiles or lender
terms. No scenario probability, statistical dependence estimate, default probability or empirical
valuation conclusion can be drawn from them.

The debt calculation assumes a constant limiting annual CFADS amount and twelve annual
payments. It omits taxes, inflation, major maintenance, working-capital movements, gearing
limits, interest hedging, sculpted amortisation and refinancing. It also omits construction interest
and project delay. The reported capacity therefore applies solely to the simplified financing
definition. A real transaction needs a dated project model and the proposed facility's actual terms.

The independent liquidity illustration specifies dates, cash movements, an opening reserve and
assumed partial recoveries. It does not derive daily receipts from the annual energy states. Events
within each date are netted. Actual intraday timing, support eligibility, enforcement delays,
insolvency treatment and reserve permissions remain project-specific questions. The remaining
overdue receivable and restricted collateral carry no assumed recovery value or release date
beyond the explicitly stated receipts.

Public institutional references establish identified market mechanisms, historical contracting
context and stated regulatory or accounting provisions. They do not confirm the permissions, tax
treatment, environmental claims, credit quality or enforceability of any proposed transaction. The
EU recommendation is policy guidance within its identified scope. The US definitions reference
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is foundational and requires current specialist review. The environmental guidance is cited by its
identified version; subsequent developments require checking before use.

Further research could test the proposed decomposition against timestamp-aligned project
generation, actual market prices, buyer load and executed clauses, with the necessary permissions
and confidentiality protections. A statistical exercise would need a stated sampling period, data-
cleaning rules, out-of-sample assessment and treatment of market changes. Any future Al-
assisted operating workflow would need separate performance and control testing. This paper
supplies the analytical structure and reproducible hypothetical comparisons; it reports no
completed empirical validation of those extensions.
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Frequently Asked Questions

Does pay-as-produced remove weather risk for the wind project?

The project's total revenue still depends on eligible generation. In the hypothetical same-node
fixed-strike case, each generated MWh earns the strike before costs. Lower output reduces
aggregate revenue. The buyer separately retains a procurement shortfall when contracted
production falls below its load.

Why can a flat annual energy commitment create shape exposure?

Equal annual generation and contracted MWh can conceal interval differences. A project may sell
surplus production during cheaper intervals and fund shortfalls during more expensive intervals.
The worked model measures this interaction using matched generation and price states.

What determines basis exposure in the model?

Basis is the difference between the price used to monetise physical energy and the PPA
settlement reference, weighted by contracted energy. Pay-as-produced uses generated energy for
that weight. The constant-baseload contract uses its promised interval quantity.

Are the debt capacities financing offers or P90 results?

They are conditional calculations using two authored scenarios, a 1.30x coverage minimum,
twelve annual payments and a 6% interest rate. No lender commitment, generation probability or
empirical downside percentile is supplied. Actual financing requires the project's evidence and
executable facility terms.

Why are cash collateral and the debt-service reserve shown separately?

They restrict cash and create funding uses under the stated assumptions. Posting collateral is
separately tracked from operating expenses and permanent replacement costs. The initial reserve
increases financing uses, and an authorised draw can reduce an immediate liquidity gap while
leaving a replenishment obligation.

What evidence is needed before approving a corporate wind PPA?

The proposed approval record includes the executed quantity and settlement schedules, market-
access route, independent generation analysis, reviewed obligor and support instruments, scoped
legal and accounting assessments, agreed debt definitions and a dated liquidity plan. Unresolved
items remain explicit conditions.
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  R=  ∑ s [gₛnₛ + qₛ(K − rₛ)] = KQ +  ∑ s (gₛ − qₛ)nₛ +  ∑ s qₛ(nₛ − rₛ)


  R = KQ + n̄(G − Q) + G(cₙ − n̄) + B; n̄ =    ∑ s hₛnₛ   ∑ s hₛ ; cₙ =    ∑ s gₛnₛ G ; B =  ∑ s qₛ(nₛ − rₛ)


  C = R − O − vG; DSCR =  C A


   A * =   max(0,   min j Cⱼ) m ; F =   1−   (1+i)  −N i ; D = A*F; S = αA*; E = U + S − D


  Lₜ = L₀ +  ∑  u≤t (Iᵤ − Pᵤ − Mᵤ + Tᵤ); W = max(0, −   min t Lₜ)

