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FDRE in India 2026: Sizing, Scheduling, Tariffs
and Bankability for Hybrid RE

By Sudarshan Karweer - 31 August 2026 - growthifye.com

A practitioner guide to FDRE in India 2026: sizing hybrids and storage, scheduling risk, tariffs, DSM,
grid integration and financing.

India’s Firm and Dispatchable Renewable Energy market is entering a more disciplined phase in 2026. The
easy headline is simple: pair solar, wind and battery storage, deliver power in every time block, and quote a
tariff below new thermal alternatives. The harder reality is that FDRE success depends on hour-by-hour
resource complementarity, realistic battery sizing, scheduling discipline, grid availability, and contract
structures that can survive lender scrutiny.

For Indian developers, C&l buyers, utilities, and financiers, FDRE is no longer just a policy buzzword. It is
increasingly a procurement format for utilities seeking evening peak support, for obligated entities trying to
improve renewable firmness, and for developers moving up the value chain from standalone solar or wind
into hybrid portfolios with storage. The commercial outcomes, however, vary sharply depending on whether a
project is designed for a peak-oriented profile, a near-flat supply profile, or a must-run style annual CUF
commitment.

This article looks at FDRE in India in 2026 through a practical lens: how to size generation and storage, what
tariff ranges are currently defensible, where scheduling and deviation risks sit, and what lenders and
offtakers now expect before calling a project bankable.

What FDRE means in India in 2026

In the Indian market, FDRE generally refers to renewable power supply that is both firm and dispatchable
across specified time blocks, with developers using combinations of solar, wind, hydro where available, and
increasingly battery energy storage systems to meet contractual delivery obligations. Unlike conventional
plain-vanilla RE PPAs that settle on available generation, FDRE obligations are tied to committed schedules
and delivery windows.

In practice, the contract architecture can differ across tenders and bilateral deals:

A fixed annual CUF band with minimum assured availability

» Time-block dispatch commitments, often with stronger emphasis on peak periods
» Monthly or seasonal supply shaping requirements

* Round-the-clock style supply with permitted shortfall bands

» Hybrid contracts where only selected hours require firmness

That means “FDRE” is not one standard product. A project designed for 6 pm to 10 pm firmness can look
very different from one designed to support a flatter 24-hour schedule. This distinction matters because
developers often overgeneralise benchmark tariffs from one tender format to another.

By 2026, the most credible FDRE bids are being built on detailed sub-hourly modelling, not broad CUF
assumptions. A hybrid portfolio that looks strong on annual energy may still fail in monsoon transitions,
low-wind summer evenings, or during transmission curtailment events if the scheduling model is weak.

Why FDRE economics are being re-evaluated now
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Several market shifts are forcing a tighter look at FDRE economics in 2026.

First, battery costs have moderated from earlier peaks, but fully installed BESS economics in India still
depend heavily on duration, augmentation strategy, import duties, PCS configuration, fire safety systems,
and warranty structure. A 2-hour system and a 4-hour system are fundamentally different products in tariff
terms.

Second, state discoms and central procurers are increasingly sensitive to evening and ramping support
rather than just low average renewable tariffs. A simple low solar tariff is no longer enough where
procurement is trying to replace expensive peak power purchases.

Third, forecasting and scheduling enforcement has become more material as project portfolios scale. The
cost of deviation settlement is often underappreciated in early-stage bids. Even when DSM is not
catastrophic on a single day, repeated underdelivery during tight system conditions can impair margins
materially.

Fourth, lenders are asking tougher questions. They now want to see whether FDRE revenue depends on
heroic assumptions about battery cycling, merchant top-up sales, unrealistically low auxiliary losses, or
optimistic renewable complementarity.

The result is that 2026 FDRE pricing is no longer just a capex story. It is a full-stack optimisation problem
involving resource mix, transmission, storage, scheduling, degradation, contract penalties, and debt sizing.

How developers should size solar, wind and BESS for FDRE
The first mistake in FDRE sizing is to start with battery duration. The correct starting point is the delivery
obligation.

Developers should begin with at least these inputs:

» Contracted capacity in MW

* Delivery time blocks and seasonal profile

» Permitted annual and monthly shortfall
 Deviation and under-injection penalties
 Forecasting granularity

 Curtailment and transmission assumptions

» Target debt service coverage ratios

 Battery augmentation strategy over contract life

Once the obligation is clear, the sizing exercise should test multiple portfolios, not a single rule of thumb.
A typical Indian FDRE portfolio in 2026 may include:

» Solar overbuild of 1.8x to 2.6x contracted capacity, depending on profile
» Wind capacity of 0.8x to 1.8x contracted capacity where resource quality supports it
» BESS power rating at 25% to 100% of contracted capacity
» BESS duration of 2 to 6 hours depending on firmness requirement
For example, a project contracted to supply 100 MW across evening-heavy obligations may be modelled with

combinations such as:

e 220 MW solar + 120 MW wind + 100 MW / 300 MWh BESS
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» 180 MW solar + 160 MW wind + 100 MW / 400 MWh BESS
* 250 MW solar + 80 MW wind + 100 MW / 200 MWh BESS for a more solar-centric site cluster

The right answer depends less on installed MW and more on how often the battery must rescue the
schedule. If the battery is used daily for deep cycling because renewable diversity is weak, tariff pressure
rises and degradation risk becomes central. If the battery mainly covers intra-day balancing and evening
shaping, project economics can improve materially.

This is why wind-solar complementarity remains the most valuable lever in FDRE. In many Indian corridors, a
well-matched wind profile can reduce required battery energy capacity more effectively than simply adding
more solar. However, this only works if the wind site is genuinely complementary on an hourly basis and not
just attractive on annual PLF.

Developers should also avoid sizing only to P50 generation. For lender-grade FDRE modelling, P75 and P90
style downside cases matter because debt repayment depends on stressed-year performance, not
average-year optimism.

Tariff benchmarks and cost drivers in 2026
FDRE tariffs in India in 2026 vary meaningfully by obligation complexity, site quality, storage duration, ISTS
status, and offtaker risk. There is no single market-clearing number that applies across structures.

As a broad practitioner range, utility-scale FDRE or firmed hybrid bids in 2026 can sit anywhere from the high
Rs 4s per kWh to above Rs 7 per kWh, with outliers on either side depending on tender design. Simpler
shaped-supply contracts with limited firmness hours may price below fully firm round-the-clock style
obligations. More stringent contracts with heavier peak delivery and larger storage requirements move
upward.

The main tariff drivers are usually:

* Renewable resource quality and complementarity

 Battery duration and usable energy after degradation reserve
* Number of cycles assumed annually

 Battery replacement or augmentation provisions

e Transmission charges, losses, and evacuation constraints

» Forecasting accuracy and DSM assumptions

 Contract penalty structure

» Cost of debt and offtaker payment security

A recurring mistake is to benchmark FDRE against standalone solar or wind tariffs. That comparison is
commercially weak. A more relevant comparison is against the avoided cost of peak procurement, balancing
power, open-access supply risk, or new thermal alternatives including fixed and variable cost implications.

For C&l buyers, especially those with evening load, FDRE can make sense even at a premium to plain solar
if it reduces dependence on high-cost grid power during peak slots, lowers imbalance risk in open access
structures, and improves renewable consumption matching. The value proposition should be assessed
against delivered landed power cost by time block, not blended annual tariff alone.

Scheduling, forecasting and DSM: the overlooked value killers
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Many FDRE models look bankable until real scheduling behaviour is introduced. The issue is not just
whether annual energy is sufficient. The issue is whether the project can repeatedly meet committed
schedules under changing weather and grid conditions.

The critical operational questions include:

» How often does the battery need to charge from curtailed versus freely available renewable energy?
* What is the forecasting error by season and by resource type?

* How much reserve margin is held in the battery to avoid late-evening underdelivery?

» What happens when wind underperforms for 2 to 3 consecutive days?

» How is battery dispatch prioritised between arbitrage logic and compliance logic?

DSM exposure can become material in three cases.
First, developers use aggressive schedules to maximise billed energy without enough storage cushion.

Second, the portfolio is too solar-heavy for an evening commitment, causing repeated discharge stress and
missed refill opportunities during cloudy spells.

Third, transmission outages or curtailment events are not properly reflected in the dispatch model.
A robust FDRE operating strategy in 2026 should include:

» Day-ahead and intra-day forecast updates

Conservative state-of-charge floors during risk hours

Seasonal scheduling templates

Renewable clipping analysis

Battery augmentation planning by year

SCADA and EMS logic aligned with contract obligations

This is where serious project preparation creates value. A one-time bid model is not enough. Projects need
an operational digital twin that continues to guide dispatch after COD.

Grid integration, evacuation and contract design

FDRE projects are only as reliable as their evacuation architecture. In India, many developers still spend
more time on generation assumptions than on actual deliverability to the interconnection point and onward
settlement structure.

For 2026 projects, key grid integration issues include:

» ISTS versus state transmission connectivity

» Substation bay readiness and pooling arrangements

» Reactive power and grid code compliance

* Ramp-rate controls

 Curtailment history in the evacuation corridor

» Metering architecture for hybrid and storage components
» Charging restrictions and accounting for BESS

Battery charging treatment remains commercially important. If the contract and regulatory framework do not
clearly address whether the BESS can charge only from co-located RE or also from the grid under certain
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conditions, the dispatch envelope changes significantly. This affects both operational flexibility and lender
comfort.

Contract drafting also matters more than many sponsors admit. Bankable FDRE PPAs should clearly define:

* Dispatch rights and seller obligations

» Deemed generation or relief events

 Curtailment allocation

» Grid outage treatment

» Change in law pass-through

« Availability calculation methodology

» Settlement mechanics for shortfall and excess supply
» Payment security and LC support where relevant

Where these provisions are vague, the tariff should reflect that risk. Too often, developers chase low
headline bids without pricing in legal and operational ambiguity.

What lenders and investors now expect from FDRE projects
By 2026, lenders are more comfortable with hybrid RE and BESS than they were three years ago, but FDRE
still requires a stronger diligence package than standalone solar.

A typical credit review now looks for:

» Hourly generation assessment over multi-year weather datasets
» Renewable complementarity analysis

 Battery degradation, augmentation and warranty assumptions

» EMS dispatch logic and operating philosophy

» P50/P75/P90 revenue scenarios

» DSM and penalty sensitivity

 Curtailment and transmission risk analysis

e Counterparty payment track record

* O&M capability for both RE and storage systems

Debt providers are especially cautious when revenue viability depends on perfect battery availability and high
daily cycling without clear augmentation capex planning. They are also wary of bids where the margin of
safety between expected generation and committed supply is too thin.

For sponsors, this means early-stage discipline matters. A financeable FDRE project is usually one where
the modelling team, EPC planners, scheduler, legal advisers and financing team have worked from the same
operating assumptions. If the tariff model says one thing, the battery warranty says another, and the PPA
imposes something stricter still, the project will struggle in diligence.

This is why independent feasibility, dispatch simulation, and lender-style downside testing are becoming
standard in serious hybrid procurements. Sponsors who prepare these analyses before bid submission are
better positioned to avoid underpriced awards.

Where FDRE is heading next in India
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The next phase of FDRE in India is likely to separate generic hybrid developers from specialised
energy-integrated platforms. The winning projects will not simply add batteries to renewable plants. They will
optimise portfolio diversity, forecastability, evacuation, digital controls and commercial structure as one
system.

Three trends are worth watching in 2026 and beyond:

» Greater use of FDRE-style procurement for evening and industrial load matching
* More granular valuation of storage duration rather than one-size-fits-all BESS assumptions

 Stronger convergence between utility procurement, open-access structuring and ancillary-service-ready
hybrid assets

For policymakers, the priority should be standardised contract language, clear treatment of hybrid metering
and charging, and faster transmission readiness. For utilities and C&l buyers, the focus should be on
procuring the right firmness product rather than the lowest nominal tariff. For developers, the message is
straightforward: FDRE margins will increasingly be made or lost in the model before they are made or lost in
the field.

India’s FDRE market is investable, but only for projects built on realistic operating logic. Annual CUF
headlines are not enough. What matters is deliverable power, in the right time block, with manageable
degradation, acceptable deviation risk, and tariff discipline that can survive both operations and financing.

If your team is evaluating an FDRE bid, hybrid sizing case, storage duration choice, or lender-grade
bankability review, contact Growthifye’s advisory desk for project-specific support.
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