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FDRE in India 2026: Sizing, Forecasting Risk and
Bid Economics
By Sudarshan Karweer · 18 September 2026 · growthifye.com

A practitioner guide to FDRE in India 2026: portfolio sizing, forecasting penalties, tariff maths,
contracting and bankability.

India’s firm and dispatchable renewable energy, or FDRE, market is taking shape in 2026 as utilities, central

agencies and large power buyers look for cleaner alternatives to round-the-clock thermal-heavy supply. For

developers and lenders, the headline opportunity is attractive: combine solar, wind and storage to deliver a

contracted power profile with better firmness than plain vanilla renewable PPAs. But the commercial reality is

tougher than many bid models suggest. FDRE viability depends less on nameplate capacity and more on

hourly coincidence, seasonal diversity, storage dispatch logic, forecast error, grid curtailment assumptions

and the exact wording of performance guarantees.

This article looks at FDRE from a practitioner’s lens for Indian developers, C&I buyers, lenders, utilities and

policymakers. The key question is simple: how do you size and price an FDRE project in 2026 so that the

delivered tariff is competitive, the downside is visible, and the project remains financeable?

What FDRE means in the Indian market in 2026
In India, FDRE procurement usually refers to renewable power supply backed by a firmness or dispatchability

obligation over specified time blocks. The exact structure varies by tender and offtaker, but most frameworks

sit somewhere between conventional solar-wind hybrids and strict RTC power contracts.

Typical features in 2026 include:

•  A minimum contracted availability or delivery requirement across defined blocks

•  Scheduling responsibility on the developer or intermediary aggregator

•  Penalties for under-delivery relative to a committed profile

•  Allowances for over-injection, deemed generation or curtailment depending on bid documents and state

rules

•  A portfolio approach using geographically diversified solar, wind and BESS assets

FDRE is not simply a smaller RTC product. In practice, the risk allocation can be sharper because the buyer

expects shape, not just annual energy. A project with a good CUF but poor evening support can still fail

commercially if its dispatch profile does not match the contract.

In 2026, developers are evaluating FDRE in the context of hybrid tenders by SECI and state discoms,

emerging peak-power procurement, and the need to meet buyer demand for cleaner firm supply without the

full cost of 24x7 delivery. For C&I consumers, FDRE-like bilateral structures are also becoming relevant

where open-access buyers want a pre-agreed day-part supply product rather than simple as-generated

renewable energy.

Why FDRE bids are won or lost on hourly shaping, not annual CUF
The biggest modelling error in early-stage FDRE assessment is over-reliance on annual averages. A blended

CUF number, even if directionally useful, does not capture firmness.

Consider a representative portfolio in western and southern India in 2026:
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•  Solar CUF: 24% to 29% depending on site and DC oversizing

•  Wind CUF: 32% to 40% for strong sites, with monsoon-heavy seasonality

•  BESS: typically 2-hour to 4-hour duration depending on delivery window and penalty regime

A portfolio that appears healthy at annual level may still show:

•  Solar surplus in midday with insufficient evacuation or low marginal value

•  Weak non-monsoon night output if wind diversity is poor

•  High battery cycling concentration in evening peaks, accelerating degradation

•  Monsoon over-generation and winter deficits relative to the contracted shape

For that reason, serious FDRE modelling in 2026 requires at least hourly simulation across one full weather

year, and preferably P50/P75/P90 cases using multiple historical weather datasets. Lenders increasingly

expect this. So do sophisticated offtakers.

The practical sizing sequence usually starts with the demand shape, not the generation asset:

•  Define the contract block: flat, peak-window, day-part, or custom dispatch profile

•  Quantify allowable annual and block-wise shortfall

•  Map penalty structure for under-delivery, deviation and non-availability

•  Optimise solar-wind ratio based on hourly complementarity, not LCOE alone

•  Add BESS only after quantifying how much firmness it really buys under the contract

In many Indian cases, the lowest delivered tariff does not come from the largest battery. It comes from the

best geographic and technology diversity, with storage used selectively to cover structurally weak hours.

Sizing logic: solar, wind and storage under Indian cost conditions
By 2026, indicative capex assumptions for utility-scale modelling may fall in these broad ranges, subject to

land, evacuation, OEM and location specifics:

•  Solar PV: roughly Rs 3.1 crore to Rs 3.8 crore per MW AC for large utility projects

•  Wind: roughly Rs 6.2 crore to Rs 7.6 crore per MW depending on turbine rating, hub height and logistics

•  Utility-scale BESS: roughly Rs 1.2 crore to Rs 1.8 crore per MWh installed, depending on duration,

augmentation philosophy, PCS configuration and interconnection scope

These numbers are not bid prices. They are starting points for feasibility.

A few practical FDRE sizing principles seen in 2026:

•  Wind usually carries nighttime and monsoon support more efficiently than oversized BESS, if good sites

and transmission access are available.

•  Solar remains the cheapest daytime energy source, but aggressive oversizing can create curtailment

and low-value spill if the contract does not reward excess injection.

•  BESS is most valuable where the contract has hard peak delivery obligations, high under-supply

penalties, or a narrow evening shape requirement.

•  Co-located storage may reduce some balance-of-plant cost, but shared evacuation can also constrain

charging strategy if the interconnection is saturated.

For example, a developer targeting a 100 MW FDRE product may compare the following concepts:
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•  Case A: 180 MW solar + 120 MW wind + 200 MWh BESS

•  Case B: 140 MW solar + 160 MW wind + 100 MWh BESS

•  Case C: 220 MW solar + 100 MW wind + 300 MWh BESS

On simple LCOE, Case A or C may look attractive because solar is cheaper per unit than wind in many

locations. But once the model includes non-monsoon night deficits, charging losses, battery degradation and

performance penalties, Case B may produce the lowest delivered tariff risk-adjusted over the PPA tenor.

That is the difference between energy-cost optimisation and contract-delivery optimisation.

Tariff math in FDRE: the hidden cost drivers
In 2026, many bid teams still focus too heavily on first-year levelised cost and not enough on effective

delivered cost under performance constraints. FDRE tariff math should include at least the following

components:

•  Generation capex and financing cost by technology

•  Interconnection and transmission charges, including pooling and bay augmentation where applicable

•  Land and right-of-way costs

•  O&M and inverter or component replacement assumptions

•  Battery augmentation and round-trip efficiency degradation

•  Forecasting and scheduling cost

•  Curtailment risk allocation

•  Penalty cost for under-delivery and deviation

•  Working capital impact of settlement cycles and payment delays

A project quoted at an apparently competitive tariff can become uneconomic if the expected penalty burden

is under-modelled by even 20 to 30 paise per kWh delivered.

Developers should test three tariff views, not one:

•  Nominal quoted tariff

•  Expected realised tariff after normal operational under-performance and penalties

•  Stress-case realised tariff under poor wind year, curtailment and higher battery fade

For lenders, debt sizing should be based more on stress-case DSCR resilience than on sponsor base case.

In 2026, prudent lender review for FDRE increasingly asks:

•  How much merchant exposure exists if dispatch exceeds the contracted profile?

•  Is the battery primarily revenue-enhancing or just penalty-avoidance infrastructure?

•  What proportion of project IRR depends on benign curtailment assumptions?

•  Does the contracted tariff still work if augmentation is advanced by two years?

Forecasting, scheduling and penalty risk are now central bankability issues
Forecast error is no longer a side issue in FDRE. It is part of core economics.

An FDRE project can fail to meet return thresholds even when annual generation is near expectation, simply

because hourly schedule adherence is poor. This matters more as scheduling obligations tighten and

balancing mechanisms evolve.
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The major operational risks in 2026 include:

•  Solar forecast error during cloud-band transitions and monsoon variability

•  Wind forecast uncertainty, especially in mixed-terrain or wake-affected clusters

•  Communication and SCADA latency affecting schedule revisions

•  Battery dispatch conflicts between state of charge preservation and immediate schedule compliance

•  Curtailment events that may or may not qualify for contractual relief

To manage these risks, developers are increasingly using:

•  Sub-hourly dispatch optimisation linked to weather feeds

•  Dynamic reserve margins in battery state-of-charge planning

•  Multi-site diversification across solar and wind regimes

•  Conservative guaranteed-delivery assumptions in bid models

•  Clear pass-through treatment for grid constraints where negotiation permits

For C&I buyers considering structured FDRE supply under open access, this matters as well. A cheap

headline tariff is less meaningful if the delivered shape requires expensive balancing purchases during

evening hours.

Contract design: where value is created or destroyed
Two FDRE projects with similar hardware can have very different bankability depending on contract

structure. In 2026, the most sensitive clauses usually include:

•  Definition of firm delivery block and measurement interval

•  Treatment of force majeure versus system curtailment

•  Change-in-law protection for transmission charges, scheduling rules and taxes

•  Availability relief for transmission outages outside project control

•  Compensation structure for under-injection and over-injection

•  Deemed generation treatment, if any

•  Payment security and LC mechanics

For utilities and policymakers, one lesson is clear: if bid documents impose strict shape obligations without

reasonable relief for grid non-availability, bidders will either price in a large risk premium or submit

over-engineered portfolios that raise consumer tariffs.

For developers, another lesson is equally clear: contract ambiguity is not a bankable strategy. If the project

depends on a favourable interpretation of curtailment, DSM, or schedule revision windows, lenders will

discount the case heavily.

A robust FDRE bid package in 2026 should therefore include:

•  Hourly generation and delivery simulations for multiple weather years

•  Transparent battery dispatch and augmentation philosophy

•  Sensitivity analysis for penalties, curtailment and transmission delay

•  Technology performance assumptions matched to OEM warranties

•  A legal matrix identifying clauses that affect cash flow certainty
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What lenders and investors will ask before committing capital
FDRE sits at the intersection of renewable generation, storage, forecasting and contract risk. As a result,

credit committees are asking more integrated questions than they do for plain solar or wind.

Expect diligence to focus on:

•  Resource correlation between selected sites

•  Transmission readiness and evacuation phasing

•  Battery cycling assumptions versus OEM warranty limits

•  Monthly and seasonal profile fit, not just annual yield

•  Counterparty payment record and settlement timelines

•  Replacement reserve adequacy for storage-heavy structures

•  Sponsor capability in scheduling and real-time operations

One emerging issue in 2026 is the mismatch between bid-stage modelling sophistication and operating-stage

control capability. A beautifully optimised spreadsheet does not make a dispatchable plant. Projects need

real scheduling infrastructure, operating procedures, forecasting discipline and commercial teams that

understand settlement risk.

This is especially relevant where an FDRE structure may eventually support green hydrogen loads, utility

peak products or blended utility-C&I offtake. In those cases, hourly reliability matters more than annual

renewable percentage claims.

The practical outlook for FDRE in India
FDRE is likely to grow because it addresses a real market need: cleaner supply with more shape assurance

than standalone renewable energy, but at lower cost than full 24x7 clean power in many cases. The winning

developers in 2026 will not be those with the cheapest isolated technology blocks. They will be the ones who

best integrate portfolio design, forecasting, storage strategy, contract negotiation and financing discipline.

For policymakers, the next step is standardisation. Better-aligned definitions of firmness, clearer curtailment

treatment, realistic scheduling frameworks and bankable payment security will reduce risk premiums and

improve tariff discovery.

For utilities and C&I buyers, the takeaway is to procure shape, not slogans. Ask what delivery profile is

guaranteed, what happens in weak-wind months, how storage is being used, and who bears balancing risk.

For developers and lenders, the key is to underwrite FDRE as a delivered-product business, not just an

asset-assembly exercise. In this segment, the gap between theoretical and financeable economics can be

large, but it can also be managed with disciplined modelling and careful contract design.

If you are evaluating an FDRE bid, structuring a hybrid-plus-storage portfolio, or testing bankability under

2026 market conditions, contact Growthifye’s advisory desk for project-specific support on sizing, tariff

economics, risk allocation and lender-ready analysis.
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