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Abstract

Thermal desalination tied water output to the operating pattern of a power station. Seawater reverse
osmosis changes that relationship. Water can be procured through an independent water producer,
powered through the grid or a dedicated renewable source, and dispatched according to water
demand rather than turbine economics. The technical decoupling creates a contractual and financing
reset: electricity becomes a major purchased input, water availability becomes the core revenue
product, and the power-water purchase agreement must allocate new risks across different
counterparties.

This paper develops the Decoupled Reverse-Osmosis Project Finance Framework for utilities,
procurers, developers, lenders and investors. It separates capacity payment, water output payment,
electricity volume, electricity price, membrane performance, feedwater quality, availability, storage
and dispatch. It then connects each variable to contractual responsibility, cash flow, debt service and
refinancing. The framework addresses utility-supplied power, project-procured power, indexed
electricity, renewable supply, curtailment, grid outages and hybrid structures.

The analysis draws on DEWA's Hassyan seawater reverse-osmosis independent-water-producer
programme, EWEC's published system-planning rationale for decoupling water from older gas-fired
plants, IFC and World Bank desalination public-private-partnership evidence, the Aqaba-Amman
desalination and conveyance project, and international project-finance, environmental and water-
quality standards. These sources show that bankability depends on a complete risk allocation across
intake, electricity, process performance, water quality, offtake, conveyance and public-counterparty
credit.

The central conclusion is that a reverse-osmosis water contract should price reliable potable-water
capacity while making electricity exposure transparvent and controllable. The tariff should not
conceal power risk in a single headline water number. Four tables and three figures translate the
framework into a financing method. Every numerical example is a hypothetical management
assumption used only to demonstrate the framework; it is not a market observation, forecast,
investment recommendation or valuation opinion.

JEL Classification: G23, G31, G32, L95, Q25, Q40, Q42, Q53

Keywords: reverse osmosis, desalination, water purchase agreement, project finance, electricity risk,
IWP, IWPP, GCC infrastructure
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This paper is an educational and structural analysis prepared for research purposes. It is not investment advice, an offer,
or a solicitation. It contains no client information.

1. DEFINE THE PROCUREMENT DECISION

The procuring authority must decide what service it is buying, which risks the private project
company can control and which risks remain with the power and water systems. For a reverse-
osmosis project, the core service is reliable delivery of potable water to a defined point and
quality. Electricity is a critical input rather than a co-product.

The decision should establish capacity, dispatch, storage, power source, term, payment security
and handback. It should also determine whether the project company buys electricity, receives it
from the procurer or combines grid and dedicated generation. Each choice changes tariff,
financeability and incentives.

2. EXPLAIN THE TECHNICAL DECOUPLING

Thermal desalination commonly uses steam or waste heat from power generation. Water output
can therefore depend on the operating state of the turbine. Reverse osmosis uses electricity to
pressurise saline water through membranes and can operate independently from a thermal cycle.

DEWA describes its strategy as decoupling desalination from electricity production and
expanding reverse osmosis supplied by clean energy and waste heat [1]. EWEC identifies reverse
osmosis as more efficient and less emissions-intensive than older thermal desalination and links it
to decoupling power and water [2]. The contract must reflect this changed operating system.

3. SEPARATE WATER REVENUE FROM POWER REVENUE

An independent water project earns revenue for water capacity, availability and output. It does
not need to sell electricity. The project company incurs electricity cost or receives power under a
defined arrangement. Mixing the two can obscure the true water tariff and transfer uncontrolled
power-market risk.

The financial model should show water revenue and electricity cost separately. If the procurer
supplies electricity, the tariff should state how power volume and efficiency affect payment. If
the project buys power, indexation, hedging and pass-through rules become central.

4. DEFINE THE CONTRACTED PRODUCT

The contracted product should specify potable-water quality, delivery point, pressure, flow,
capacity and availability. It should distinguish installed capacity, tested capacity, available
capacity and dispatched output. Storage and conveyance can be inside or outside the project
boundary.

The payment mechanism should reward service the project can control. Feedwater, grid
availability and dispatch instructions may sit with other parties. The contract should define relief
and compensation when external conditions prevent delivery.

5. MAP THE COMPLETE WATER CHAIN

The project chain includes marine intake, screening, pretreatment, high-pressure pumps,
membranes, energy recovery, post-treatment, storage, connection, brine outfall, power supply and
control systems. Failure at any critical link can stop compliant water.
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The financing perimeter should show ownership, interface and performance for each link. A
desalination plant can meet internal tests yet fail to deliver because the grid, reservoir or pipeline

is unavailable. Lenders need one reconciled completion and operating system.

Table 1. Reverse-osmosis project risk and evidence map

System element

Required evidence

Controllable party

Principal contract
risk

Debt-service
consequence

Intake and feedwater

Surveys, quality
range, marine design
and permits

Project company and
public interface as
allocated

Fouling, salinity,
marine works or
access failure

Lower output, higher
chemicals and
maintenance

Electricity

Connection,
capacity, tariff,
metering, reliability
and curtailment
terms

Utility, generator or
project company
according to
structure

Price increase,
outage, constraint or
supply mismatch

Margin compression,
availability loss or
reserve draw

Process plant

Proven design,
membrane
guarantee, pumps,
recovery devices and
test protocol

Project company and
EPC contractor

Efficiency, capacity,
quality or
degradation shortfall

Liquidated damages,
reduced revenue and
capex

Water offtake

Capacity
nomination,
dispatch, take-or-pay
and delivery
acceptance

Procurer

Low dispatch,
rejection, delayed
connection or
payment

Revenue shortfall
and liquidity
pressure

Storage and
conveyance

Interface tests,
hydraulic capacity
and operating
responsibility

Procurer or project
company as defined

Pipeline outage,
reservoir constraint
or pressure
mismatch

Deemed availability
dispute and delayed
cash

The allocation is illustrative. Project-specific obligations require direct review of the procurement and finance documents.

6. DEFINE THE PROJECT PERIMETER

The perimeter determines capital cost, interfaces and accountability. It can include only the
treatment plant or extend to intake, outfall, storage, pipelines, substations and renewable
generation. Broader scope can reduce interface risk while increasing financing need and
construction complexity.

The tender should state provided assets, land, access, utility connections and handback. Existing
infrastructure should be tested and its condition allocated. The project company should not bear
hidden legacy defects without information and pricing capacity.

7. ESTABLISH THE DEMAND CASE

Water demand depends on population, industry, conservation, groundwater, storage and system
planning. The project can be essential even when annual dispatch varies. The contract should
therefore distinguish capacity value from variable water production.

Take-or-pay or availability-based payments can support fixed-cost recovery while preserving
system dispatch. Demand projections should inform capacity and expansion, but debt service
should not depend on an unprotected forecast if the procurer controls nominations.
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8. CHOOSE IWP OR IWPP LOGIC

An independent water producer focuses on water. An independent water and power producer
combines both outputs. Reverse-osmosis decoupling often supports the IWP structure, allowing
power and water procurement to follow separate least-cost plans.

The choice should follow system economics, not terminology. Co-location can still provide land,
connection or shared services. The contracts should avoid recreating an operational tie that
prevents water production when the power plant is not dispatched.

9. DEFINE THE POWER-SUPPLY STRUCTURE

Power can be supplied by the procurer at a contract price, purchased from the grid, contracted
through a power-purchase agreement or generated by a dedicated renewable facility. A hybrid
can combine these sources. Each structure has different credit, volume, basis and curtailment
risks.

The financial model should use the contractual source rather than a generic electricity
assumption. Connection cost, losses, demand charges, imbalance, certificates, storage and backup
should be included where applicable.

10. ALLOCATE ELECTRICITY PRICE RISK

Electricity can represent a material operating cost. The party able to manage price should bear it.
A fixed water tariff with unhedged market electricity can produce an unfinanceable mismatch.
Full pass-through removes price risk but can weaken efficiency incentives.

A balanced mechanism can pass through a benchmark volume at an indexed price while leaving
consumption variance with the operator. The contract should specify index, base, timing, caps,
floors, taxes and change in law. The model should test basis risk between the index and actual

supply.

11. ALLOCATE ELECTRICITY VOLUME RISK

Power volume depends on water output, feedwater, process efficiency, pressure, temperature and
equipment condition. The operator should generally bear avoidable inefficiency within agreed
conditions. It should receive relief for feedwater or dispatch outside the design envelope.

The contract can use a guaranteed specific energy consumption curve by operating condition.
Metering should reconcile gross, auxiliary and delivered energy. Degradation and membrane
replacement should be reflected in the lifecycle plan.

12. DEFINE AVAILABILITY

Availability should measure the plant's ability to deliver compliant water when required. It
should exclude outages caused by defined procurer, grid or force-majeure events. Partial
availability should be calculated consistently across trains and common systems.

The payment mechanism should prevent double penalties for the same failure while preserving
incentives. Availability tests should consider ramp, minimum stable output and water quality.
Storage can buffer short interruptions but should not conceal persistent plant failure.
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13. SEPARATE CAPACITY AND OUTPUT PAYMENTS

Capacity payment recovers fixed costs, debt service and fixed operating costs for available plant.
Output payment covers variable cost such as electricity, chemicals and consumables. The split
should align with controllable costs and dispatch rights.

An all-in volumetric tariff can be simple but exposes the project to dispatch risk. A pure capacity
payment can weaken efficiency incentives. The model should show how the selected structure
performs at different production levels.

14. DEFINE DEEMED AVAILABILITY

Deemed availability applies when the plant is capable but cannot deliver due to procurer or
system constraints. It protects revenue when the project company does not control the
interruption. The definition should require evidence of readiness.

Examples include unavailable grid supply, blocked delivery connection or dispatch below
contracted minimum. The mechanism should specify power-cost treatment and avoided variable
costs. Lenders will test whether deemed payments are timely and enforceable.

15. PRICE LOW DISPATCH

Low dispatch can reduce variable revenue and change membrane operation, maintenance and
water quality. The project may incur fixed costs and cycling costs even when output falls.
Minimum take or capacity payments can protect debt service.

The contract should define nomination procedures, ramp rates and minimum operating levels.
Long periods of non-dispatch may require preservation, flushing or recommissioning. These
costs should be allocated.

16. PRICE EXCESS DISPATCH

The procurer may request output above the normal contract level or faster ramp. Excess output
can accelerate membrane degradation, chemical use and maintenance. It may also require
additional power capacity.

The contract should define optional capacity, price and notice. The project company should not
compromise water quality or warranties. Expansion rights should be separated from short-term
overproduction.

17. MODEL FEEDWATER QUALITY

Salinity, temperature, turbidity, algae and contaminants affect pressure, pretreatment, membrane
life and recovery. The baseline should come from representative marine studies across seasons.
Design ranges should be contractual.

If feedwater falls outside the range, the project may receive relief, cost compensation or adjusted
performance standards. The operator remains responsible for normal variability and proper
pretreatment. Monitoring and sampling should be independently verifiable.
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18. MODEL MEMBRANE PERFORMANCE

Membranes determine rejection, recovery, pressure and replacement cost. Guarantees should
cover initial and sustained performance under defined conditions. The lifecycle model should
include cleaning, degradation, replacement and disposal.

Supplier warranties can support the EPC and operating case but should not be the only protection.
The project company should manage inventory and qualification. A single-supplier dependency
should be tested for continuity and price.

19. MODEL ENERGY-RECOVERY DEVICES

Energy-recovery devices capture pressure from the brine stream and reduce net electricity
consumption. DEWA has reported high-efficiency recovery devices in its Jebel Ali reverse-
osmosis project [3]. Project performance depends on integrated operation, not a component rating
alone.

Guarantees should measure plant-level specific energy under agreed conditions. Maintenance,
bypass and part availability belong in the lifecycle plan. Savings should reconcile to metered
energy.

20. BUILD THE CONTRACT MAP

The project company sits between the water purchaser, power provider, EPC contractor, operator,
lenders, land provider, regulators and equipment suppliers. Each interface should allocate the
same event consistently. Gaps can leave the project without relief or recourse.

The map should show notice, evidence, time relief, cost relief, payment and termination for each
event. Lenders will focus on whether project obligations are passed through to capable
counterparties.

Water
purchaser

EPC
confractor

o&M
operator

PRQIECT —

CONTPANY.

Lénders

/ \
/ \

/ / \ \

| l \ l

Figure 1. Illustrative decoupled reverse-osmosis contract map

Regulators and
land provider

The diagram is a generic transaction framework; project-specific rights require document review.
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21. STRUCTURE THE WATER PURCHASE AGREEMENT

The water purchase agreement should define term, capacity, availability, output, tariff, dispatch,
quality, testing, relief, payment security, change in law, termination and handback. It is the core
revenue contract and the basis for lender underwriting.

DEWA's Hassyan project uses an IWP model and long-term water purchase arrangements [4].
Public summaries support the structure but do not disclose every risk term. Each transaction must
be assessed from its executed documents.

22. STRUCTURE THE POWER AGREEMENT

The power arrangement should define source, capacity, delivery point, metering, price, index,
losses, reliability, curtailment, outages and change in law. It should align with the water
contract's relief and deemed-availability provisions.

If the procurer supplies electricity, the project company should retain efficiency responsibility
within design conditions. If it procures power, the water tariff needs adequate indexation or
hedging. Dedicated renewable generation introduces intermittency, storage and grid-balancing
questions.

23. ALIGN EPC OBLIGATIONS

The EPC contract should deliver the entire performance envelope required by the water and
power contracts. It should cover intake, process, outfall, electrical connection, storage and
interfaces within scope. Completion tests should reflect contracted service.

Price, schedule, liquidated damages, security and caps should support debt service. Relief under
the EPC contract should not be broader than relief available to the project company. Technology
suppliers should provide enforceable warranties.

24. ALIGN O&M OBLIGATIONS

The O&M contract should pass through availability, efficiency, water quality, maintenance and
reporting obligations. Fee structure can include fixed, variable and performance components. The
operator should control day-to-day inputs and lifecycle planning.

The project company should retain oversight, data and step-in rights. Term and termination
should support continuity. A weak operator balance sheet can leave lenders relying on limited
recourse.

25. DESIGN COMPLETION TESTS

Completion tests should demonstrate capacity, availability, specific energy, recovery, product-
water quality, discharge compliance, reliability and interfaces. Tests should run under defined
feedwater and power conditions. Independent engineers should verify results.

Phased completion can support early water and progressive capacity. Revenue, liquidated
damages and debt draw should follow accepted capacity. Temporary fixes should not become
permanent without approval and reserve.
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26. ALLOCATE GRID OUTAGES

Grid outages are outside plant control when power is utility supplied. The water contract should
provide time and revenue relief, subject to plant readiness. The power agreement should provide
matching evidence and notice.

Backup generation may support controls and safe shutdown rather than full production. The
financial model should not assume continuous water output without adequate power. Storage can
cover short system events but should be sized explicitly.

27. ALLOCATE CURTAILMENT

Renewable or grid constraints can curtail power. If curtailment prevents water production, the
project needs deemed availability or another compensation mechanism unless it priced and
controls the risk. The contract should distinguish economic curtailment from emergency events.

Battery storage, diversified supply and flexible dispatch can mitigate exposure. Their cost and
operating logic should be included. Renewable certificates do not by themselves establish
deliverable electricity.

28. ALLOCATE CHANGE IN ELECTRICITY LAW

Tariffs, taxes, network charges, environmental costs and market rules can change over a long
concession. The contract should define which changes pass through and how. General inflation
and operator inefficiency should remain separate.

The formula should use observable evidence and avoid delayed cash recovery. Lenders will test
materiality thresholds, dispute timing and termination if the project becomes uneconomic.

29. ALLOCATE WATER-QUALITY FAILURE

Product-water quality is generally within plant control when feedwater and power remain within
specification. Failure can trigger rejection, reprocessing, penalties and public-health obligations.
The contract should define sampling, laboratories and dispute procedures.

The operator should maintain online monitoring and independent confirmation. A quality failure
may require storage isolation and notification. Revenue deductions should reflect severity and
duration without creating uncontrolled liability.

30. ALLOCATE MARINE RISK

Intake and outfall systems face storms, fouling, sediment, marine growth and environmental
constraints. Surveys and design should cover the expected range. Some extreme conditions may
qualify for relief.

Environmental permits and monitoring are central to operation. Brine discharge, chemicals and
habitats require management under applicable standards. The IFC's Agaba-Amman review
highlights the significance of cumulative marine and environmental effects [5].
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Table 2. Risk-allocation matrix for a decoupled reverse-osmosis IWP

Risk Project company Procurer or utility Shared mechanism
Electricity efficiency Guaranteed consumption Feedwater or dispatch Metering, test curves and
within design envelope outside envelope adjustment formula
Electricity price Indexed or hedged portion | Pass-through or supplied- | Benchmark, caps, floors
as agreed power obligation as agreed | and reopeners
Grid availability Plant readiness and Supply interruption and Deemed availability,
connection compliance system curtailment notice and restoration
protocol
Water demand Availability and dispatch Take-or-pay, capacity Minimum take and
compliance payment or nomination avoided-variable-cost
adjustment
Feedwater Normal design range and Conditions outside agreed | Sampling, relief and
pretreatment range where allocated process adjustment
Process performance Capacity, quality, Timely acceptance and Independent testing and
efficiency and lifecycle delivery interface cure rights
maintenance

Allocation is illustrative and should be negotiated against control, information and mitigation capacity.

31. BUILD SOURCES AND USES

Sources include sponsor equity, senior debt, subordinated capital, grants and permitted working-
capital facilities. Uses include development, EPC, owner costs, financing fees, reserves, interest
during construction and contingency. Power and grid assets should be included if inside the
perimeter.

The model should reconcile contract scope to financing. Excluded infrastructure can still be a
critical condition precedent. Contingency should reflect marine, equipment and interface risks,
not merely a percentage convention.

32. SIZE DEBT FROM CONTRACTED CASH FLOW

Debt should be sized from predictable cash available for debt service under conservative
availability, output, power and cost assumptions. Capacity payment can support leverage when
backed by a creditworthy procurer. Variable tariff should cover controllable operating cost.

The model should test low dispatch, power-price shocks, efficiency degradation, outages and
delayed indexation. Debt maturity should leave a tail before contract expiry. Amortisation should
match ramp and lifecycle expenditure.

33. DEFINE DEBT-SERVICE COVERAGE

Debt-service coverage should be calculated from cash available after operating cost, taxes and
required reserves. Electricity pass-through can reduce volatility only when timing and basis align.
Deemed revenue should be tested for payment certainty.

Lenders may use minimum and average coverage ratios, lock-up tests and distribution conditions.
The ratios in any financing are project-specific. Scenario analysis should show cure capacity.
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34. ESTABLISH RESERVE ACCOUNTS

Reserve accounts can cover debt service, major maintenance, membrane replacement, working
capital and power settlements. They support timing and lifecycle risk. The required amount
should follow cash-flow volatility and contract mechanics.

Reserves are not a substitute for proper allocation. Repeated draws indicate structural mismatch.
Replenishment, permitted use and release should be documented.

35. MODEL TARIFF INDEXATION

Indexation can apply to fixed O&M, labour, chemicals, membranes and electricity. Each
component should use a relevant index and currency. A broad consumer index may not track
specialised inputs.

The formula should specify base date, lag, frequency, caps and extraordinary adjustment. The
financial model should reconcile invoicing and payment timing. Unindexed cost exposure should
be visible.

36. MODEL CURRENCY RISK

Debt, equipment and operating inputs can be denominated in different currencies from water
revenue. A pegged currency reduces some volatility but does not remove all basis or
convertibility risk. The project should identify each exposure.

Hedges, indexation, reserves and contractual pass-through can mitigate risk. Hedge tenor and
break cost should match debt and termination compensation. Currency assumptions should be
stressed.

37. MODEL INTEREST-RATE RISK

Long construction and operating periods expose debt to benchmark-rate changes. Fixed-rate debt
or swaps can stabilise service. The water tariff may not adjust for interest after financial close.

The model should include hedge cost, mandatory breakage and refinancing. Delay can increase
interest during construction and reduce coverage. Completion support should address the
financing consequence.

38. MODEL INFLATION

Inflation affects construction, labour, chemicals, spares and insurance. Fixed EPC price can
transfer part of the construction exposure but may contain exclusions and relief. Operating
indexation should follow the cost base.

The committee should distinguish general inflation from commodity or electricity price. Scenario
analysis should include lag and caps. Persistent mismatch can erode equity and debt protection.

39. MODEL MEMBRANE AND CHEMICAL COST

Membrane replacement depends on feedwater, operation and degradation. Chemical consumption
depends on pretreatment and water quality. These costs should have unit assumptions, escalation
and replacement schedules.
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Supplier concentration and shipping can create volatility. Inventory and alternative qualification
support continuity. The operator should bear avoidable consumption while receiving relief for

defined external changes.

40. BUILD THE TARIFF WATERFALL

The tariff waterfall begins with capacity revenue and output revenue, then deducts electricity,
chemicals, labour, maintenance, fees, taxes and lifecycle reserves. The remaining cash services
debt and equity. Each line should map to a contract and evidence source.

The waterfall shows whether a low headline tariff depends on an off-book power subsidy or
public infrastructure. Transparent comparison should include the value of supplied electricity,
land, connection and credit support.

Tllustrative tariff-to-cash reconciliation
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Figure 2. Illustrative reverse-osmosis water-tariff waterfall

Values are hypothetical management assumptions in USD per cubic metre and demonstrate reconciliation only.

41. COMPARE TARIFFS CONSISTENTLY

Published water tariffs can differ in scope, date, power treatment, capacity, term, taxes, land,
connection and risk allocation. DEWA has published tariff information for Hassyan, but a
transaction comparison requires the executed scope and assumptions [4].

The procurer should normalise volume, currency, indexation, supplied inputs and public support.
Lowest headline price is not necessarily lowest system cost. Bankability and lifecycle
performance matter.

42. TEST POWER-PRICE SENSITIVITY

Power-price sensitivity should vary delivered electricity price and specific consumption. It should
show tariff, coverage, cash and equity return. Basis and timing should be included where an
index or hedge applies.
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The model should identify the price at which distributions lock up or debt service fails. This
threshold supports pass-through and hedge design. It also shows the value of efficiency
investment.

43. TEST DISPATCH SENSITIVITY

Dispatch sensitivity should vary water output while preserving capacity revenue and fixed costs
according to the contract. It should include minimum operation, cycling and maintenance. Low
output can increase unit cost.

The analysis should distinguish procurer dispatch from plant unavailability. Revenue protection
should follow the cause. Storage and system integration can reduce cycling.

44. TEST PERFORMANCE DEGRADATION

Specific energy, recovery, membrane rejection and availability can deteriorate. The lifecycle
model should show planned maintenance and replacement that restore performance. Unplanned
degradation should reduce cash.

The model should test gradual and step changes. Guarantees and operator security may recover
some loss but have caps. Equity should retain exposure beyond contractual remedies.

45. TEST CONSTRUCTION DELAY

Delay increases interest, fees, overhead and exposure to input inflation. It can also postpone
system benefits. The EPC contract should provide schedule security and liquidated damages
within enforceable limits.

The model should test relief events and interface delays. Long-stop dates and termination
compensation should protect lenders. Early water can reduce delay impact when technically and
contractually accepted.

46. TEST OFFTAKER CREDIT

Project debt ultimately depends on timely payment by the procurer or guarantor. Credit analysis
should assess legal status, revenue, support, payment history and dispute process. Escrow,
guarantees and direct agreements can strengthen security.

The IFC Saudi desalination case used a take-or-pay agreement and purchaser-funded escrow to
support obligations [6]. The structure is evidence of one transaction, not a universal template.
Current projects require current credit assessment.

47. DEFINE TERMINATION COMPENSATION

Termination compensation should distinguish project-company default, procurer default, force
majeure and prolonged relief. It should address debt, hedge breakage, equity and asset condition.
Lenders need predictable recovery for public-counterparty and political events.

Compensation should avoid rewarding poor performance. Valuation and payment timing should
be defined. Direct agreements should provide cure and step-in before termination.
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48. DESIGN LENDER STEP-IN

Lenders should have notice and cure rights for material project-company default. Step-in permits
replacement of operator or sponsor while preserving the water service. It should align across
water, power, land and EPC documents.

Regulatory and security requirements can limit transfer. The documents should identify permitted
substitutes and consent standards. Continuity of licences and rights is essential.

49. ADDRESS ENVIRONMENTAL AND SOCIAL RISK

Marine intake, brine discharge, chemicals, construction and community impacts require
assessment and management. Lenders may apply IFC Performance Standards or equivalent
requirements. Compliance cost and monitoring belong in the model.

The Agaba-Amman project includes desalination, conveyance and renewable generation and has
been assessed for cumulative environmental and social risks [5]. Project boundaries should
include associated facilities where required.

50. ADDRESS WATER SECURITY

Desalination supports water security but depends on energy, marine systems and infrastructure.
The contract should include emergency operation, storage coordination, cyber security and
recovery. Essential-service status can shape dispatch and payment.

Water security value should inform procurement, but the project still needs transparent
economics. Redundancy and reserves should have defined costs and service outcomes.

Table 3. Hypothetical debt-service sensitivities

Scenario Water dispatch | Electricity price | Plant Minimum Equity
change availability DSCR consequence

Base case 92% Base 95% 1.38x Distributions
follow plan

Low dispatch 75% Base 95% 1.31x Lower variable

with capacity margin

protection

Power-price 92% +30% 95% 1.18x Distribution

shock with lock-up

partial pass-

through

Efficiency 92% Base 90% 1.15x Reserve draw

degradation and maintenance

Combined 80% +30% 88% 0.96x Debt-service

downside shortfall and
cure

All values are hypothetical management assumptions, they are not observed project data or financing terms.

51. INTEGRATE RENEWABLE POWER

Dedicated solar or wind can lower emissions and provide a long-term energy source. Output does
not always match water dispatch. Grid balancing, storage or flexible operation may be needed.
The project should model delivered rather than nameplate renewable energy.
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The Agaba-Amman project includes a large solar facility to cover part of energy needs [7].
Hassyan is described by DEWA as clean-energy powered [4]. Contract and financing analysis
should verify delivery, allocation and backup.

52. USE STORAGE INTELLIGENTLY

Water storage can decouple production from demand over hours or days. Battery storage can
smooth renewable power. Each has different cost and duration. The optimal combination depends
on water demand, grid conditions and plant flexibility.

Storage responsibility and losses should be assigned. Revenue and availability tests should
recognise the delivery point. A full reservoir may constrain dispatch even when the plant is
available.

53. PLAN EXPANSION

Demand growth may justify additional trains, intake capacity or conveyance. Expansion rights
should address land, common assets, power, interface and tariff. The original project should not
be stranded or unfairly diluted.

Options can be priced separately. The procurer should test whether expansion or a new site is
least cost. Financing should not rely on uncommitted expansion.

54. PLAN HANDBACK

At contract end, assets may transfer to the procurer. Handback standards should cover remaining
life, maintenance, membranes, records, spares and personnel. A reserve or inspection regime can
support compliance.

The project should avoid deferring maintenance near expiry. Handback obligations belong in
lifecycle cost and debt tail. Rights to software, data and licences should continue as required.

55. REPORT OPERATIONAL EVIDENCE

Reports should include output, availability, quality, specific energy, recovery, chemicals,
membrane condition, outages and environmental performance. Data should reconcile to meters
and invoices. Causes and relief events should be coded consistently.

The procurer and lenders need enough detail to test payment and covenant calculations.
Dashboards should preserve audit trails. Material estimates should be labelled and replaced when
observations become available.

56. REFINANCE AFTER OPERATING PROOF

Successful completion and stable operation can reduce risk and support refinancing. The model
should test debt tenor, pricing, hedge breakage, reserve release and distribution. Refinancing gain
may be shared under the project documents.

Refinancing should not weaken resilience or handback. Remaining power and offtaker exposure
still matter. Lenders will assess actual performance and contract history.
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57. APPLY FIVE BANKABILITY GATES

The framework uses five gates: system need, complete perimeter, aligned contracts, resilient cash
flow and operating proof. Capital should advance only when evidence supports each gate.
Exceptions should be recorded and funded.

The gates connect technical decoupling to financial separation. They prevent a low tariff from
hiding an unfunded interface or uncontrolled electricity risk.

Debt advances when the complete water service is evidenced

2 3 4 S

PERIMETER CONTRACTS i CASH FLOW PROOF

Tariff, Completion, quality
and del ce and efficiency

Figure 3. Five gates for a bankable reverse-osmosis IWP

Each gate requires current evidence and a recorded financing decision.

58. BUILD THE DECISION RECORD

The record should include demand, technology, perimeter, bids, risk allocation, models,
contracts, permits, finance, tests and approvals. It should show what was observed, estimated and
contingent. Changes should be traceable.

The record supports lender diligence, public accountability and future procurement. Protected bid
and technical information can remain controlled while decision logic is preserved.

59. USE A NINETY-DAY BANKABILITY PLAN

The first month should confirm demand, perimeter, feedwater, power and interfaces. The second
should align tariff, risk allocation, EPC, O&M and financing. The third should close evidence
gaps, run lender cases and approve procurement or financing.

Complex environmental, land or system issues may require longer. The plan should not compress
essential diligence. It should focus on decisions that affect tariff and debt service.
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Table 4. Ninety-day reverse-osmosis bankability plan

Period Core work Decision output Principal control

Days 1-30 Demand, water chain, site, | Agreed project perimeter Independent technical
feedwater, power and and service specification evidence and system
interface diligence owner sign-off

Days 31-60 Tariff, risk allocation, Bankable contract matrix Pass-through
EPC, O&M, and financial model reconciliation and lender
environmental and credit sensitivity cases
work

Days 61-75 Bid assumptions, security, | Approved commercial Effective-tariff comparison
reserves, hedging and structure and contract alignment
completion tests

Days 76-90 Final diligence, financing Procurement or financing Evidence register,
terms, approvals and decision exception approval and
conditions precedent closing plan

Timing is illustrative and should be adapted to project scope and procurement law.

60. CONCLUSION

Reverse osmosis allows water production to leave the turbine's operating logic. The separation
can reduce energy use, support cleaner power and permit water capacity to be procured through a
dedicated IWP. It also creates a new contract system in which electricity price, electricity
volume, grid availability and water dispatch must be allocated explicitly.

The Decoupled Reverse-Osmosis Project Finance Framework prices the potable-water service,
separates fixed and variable economics, aligns water and power contracts, and tests debt service
under operational stress. The result is a tariff that can be compared, financed and governed
without hiding power risk inside a headline water price.

The investment committee should therefore approve a reverse-osmosis project as a connected
system rather than as a single tariff bid. The first approval question is whether the project
perimeter is complete. Intake, pretreatment, membrane trains, post-treatment, product-water
storage, outfall, grid connection and delivery infrastructure must each have a contractual owner.
A low desalination tariff does not compensate for an unfunded transmission line, an uncertain
marine interface or a grid connection that remains outside the completion tests. The committee
should require a perimeter drawing, an interface register and a sources-and-uses reconciliation
before accepting the headline price.

The second question is whether fixed and variable economics are genuinely separated. Capacity
payment should recover efficiently incurred fixed costs when the plant is available. Variable
payment should follow measured production and the agreed treatment of electricity, chemicals
and other supplied inputs. If electricity is a pass-through, the contract should define the
benchmark consumption, eligible tariff components, metering point, loss factor, indexation date
and reconciliation period. If the project procures electricity, the financing case should identify the
hedge, renewable-supply contract or price collar that contains exposure. Ambiguous electricity
treatment transfers risk into disputes and reserve accounts.

The third question is whether performance guarantees match the financial model. Specific energy
consumption should be tested at stated feedwater temperature, salinity, membrane age and
production level. Water-quality guarantees should cover the parameters required at the delivery
point. Availability should distinguish planned maintenance, forced outage, grid failure, low
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demand and procurer instruction. Each guarantee should connect to a financial consequence that
the model can reproduce. A technical schedule that cannot be mapped into revenue, cost or
liquidated damages provides limited credit protection.

The fourth question is whether downside cases preserve debt service without depending on
unsupported assumptions. Lenders should examine higher electricity cost, membrane
replacement, deteriorating feedwater, lower dispatch, delayed completion, reduced availability,
indexation lag and weak offtaker payment. Combined cases matter because operating shocks
rarely arrive one at a time. The model should state the minimum debt-service coverage ratio,
reserve usage, distribution lock-up and cure path in every material case. A case that fails should
lead to revised leverage, stronger support, a different risk allocation or a clear rejection.

The fifth question is whether public obligations are executable. The water purchaser's payment
covenant, termination compensation, deemed-availability regime, change-in-law protection and
dispute process should align with the project agreements and financing documents. Government
support should be described precisely: guarantee, undertaking, liquidity mechanism, tariff
covenant or no support. The committee should avoid treating general public ownership as a
substitute for documented credit protection. Payment timing, budget mechanics and currency
convertibility can be as important as the purchaser's nominal standing.

The sixth question is whether environmental and social obligations have been priced through the
asset life. Marine studies, intake effects, brine dispersion, chemical handling, occupational safety,
community interfaces and cumulative impacts can affect both construction and operations. The
environmental management plan should feed into the programme, capital budget, operating
budget, monitoring obligations and lender reporting. Compliance costs that sit outside the model
can become debt-service costs later.

Finally, approval should carry a small number of measurable conditions rather than a long list of
general reservations. Conditions can include execution of the water-purchase agreement,
confirmation of grid capacity, completion of marine permits, achievement of a capped EPC price,
agreement of the electricity-risk schedule and delivery of a lender base case within the approved
coverage range. Each condition needs an owner, evidence requirement and expiry date. This turns
the investment decision into an executable closing plan and keeps the economic separation
promised by reverse osmosis intact through financing, construction and operation.
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