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Grid Integration for BESS in India 2026:
Interconnection, Charges and Bankability

By Sudarshan Karweer - 25 August 2026 - growthifye.com

A practical 2026 guide to BESS grid integration in India: interconnection studies, charges, losses,
metering, approvals and lender concerns.

Battery energy storage projects in India are now moving beyond pilot-scale deployments and isolated VGF
conversations into a harder execution phase: grid integration. For developers, utilities, C& consumers and
lenders, the commercial success of a BESS asset in 2026 depends not just on cell prices or revenue stacking
assumptions, but on where and how the project connects to the grid, what network charges apply, how
losses are treated, what metering architecture is approved, and whether the interconnection design is
bankable.

This is where many projects still fail to convert from concept to financial close. A 100 MW / 200 MWh battery
can look viable in a spreadsheet, but turn marginal after substation augmentation, transmission losses,
reactive power compliance, auxiliary consumption, scheduling penalties or double-charging of network costs
are properly modelled. In the Indian market, these details differ sharply across CTU, STU and
distribution-level connections, and they also vary by use case: standalone BESS, co-located RE+BESS, C&lI
behind-the-meter systems, and storage paired with FDRE or peak-shaving contracts.

For market participants evaluating BESS in 2026, grid integration is no longer a technical appendix. It is a
first-order variable in tariff discovery, revenue certainty and lender comfort.

Why grid integration is now the core bankability issue
A few market realities explain why interconnection has become central.

First, battery capex has softened compared to the 2023-24 period, but project IRRs are still highly sensitive to
non-cell costs. In many Indian projects, the AC-side balance of plant, evacuation infrastructure, land
development, fire systems, SCADA and interconnection equipment can materially alter project economics. A
battery quoted at an attractive Rs/kWh basis can still become expensive on a delivered and grid-compliant
basis.

Second, Indian offtake structures are getting more sophisticated. Utilities are procuring peak support,
renewable firming, ancillary readiness and substation deferral value, not just generic storage capacity. These
services require precise grid-performance capability, including ramp rates, availability windows, dispatch
visibility and state-of-charge management. That means the point of interconnection and control philosophy
matter commercially.

Third, lenders have become more cautious. They now ask whether the battery can charge without avoidable
curtailment, whether evacuation margins exist during high-RE hours, whether the metering supports clean
settlement, and whether the project could face unbudgeted grid-upgrade costs after award. In several
tenders, developers are underwriting risks they do not fully control.

For this reason, a serious BESS feasibility study in 2026 should include grid studies from day one, not after
tariff bidding.

Choosing the right connection architecture: CTU, STU, DISCOM or
behind-the-meter
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The best interconnection route depends on use case, scale and revenue model.

A CTU-connected BESS is typically relevant for large standalone storage, interstate RE+BESS hybrids, or
assets intended to support central procurement and wider market participation. The advantage is access to
stronger grid nodes and, in some cases, better alignment with large utility or multi-state contracting
structures. The downside can be longer approval timelines, more demanding technical standards, and
potentially higher evacuation complexity.

An STU-connected BESS is often suitable for state-level utility procurements, intrastate renewable
integration and capacity support near load pockets. In many states, this route is commercially attractive
because the battery can be located close to renewable clusters or stressed substations where storage value
is highest. However, developers must review state-specific connection procedures, system-strength
constraints and wheeling implications.

A DISCOM-level or distribution-connected BESS can make sense for urban peak support, feeder-level
congestion relief, reliability enhancement, and C&I aggregation models. These projects can unlock value by
reducing network stress where it actually occurs. But distribution utilities may still lack standardised storage
interconnection frameworks, creating approval uncertainty.

Behind-the-meter BESS for C&I consumers offers a separate logic. Here, the key issue is not transmission
access but load profile matching, sanctioned demand implications, transformer loading, protection
coordination and settlement treatment under applicable tariff orders. For industrial users, the battery may
serve demand-charge management, captive renewable firming, backup replacement or power-quality
support. In such cases, the interconnection is physically simpler, but tariff and metering treatment can still
materially affect payback.

As a rule, project developers should compare at least four variables before freezing the architecture:

e interconnection capex, including bay, transformer and line costs
» network charges and losses applicable during charge and discharge
« dispatch flexibility and curtailment risk

 approval timeline versus bid or commissioning deadlines

The hidden economics: charges, losses and auxiliary assumptions
Many Indian BESS models still understate grid-related commercial deductions. This creates overly optimistic
tariffs and weak post-award economics.

The first issue is charging energy cost. A standalone battery does not create energy; it shifts it. So the
delivered cost of charging power is fundamental. If the BESS charges from grid power, the model must
account for the source tariff, time-of-day variation where relevant, losses up to the connection point, and any
applicable wheeling or transmission charges depending on structure and regulation. If it charges from a
co-located RE plant, the developer must assess whether that energy is truly surplus, what curtailment risk
exists, and whether shared evacuation creates constraints during solar peak hours.

The second issue is round-trip efficiency at the project level, not just cell level. In bid models, some market
participants still assume 88-90% round-trip efficiency based on battery system claims. But AC-to-AC
operating efficiency after inverter losses, HVAC loads, auxiliary consumption, degradation allowance and
part-load behaviour can be lower. For Indian hot-weather operating conditions, prudent modelling matters. A
3-5 percentage point miss on net deliverable energy can directly alter tariff competitiveness.
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The third issue is transmission and wheeling losses. Where charging and discharging settlement occurs
across different nodes or network levels, losses can materially change net value capture. Even where the
regulatory position appears favourable, settlement mechanics must be tested with actual metering logic.
Lenders increasingly want a loss assumption memo, not just a generic percentage in the financial model.

The fourth issue is auxiliary consumption. HVAC, fire protection systems, controls, lighting, black-start
provisions and transformer no-load losses are often underestimated. For utility-scale Indian BESS projects,
auxiliary consumption can be non-trivial, especially in high ambient temperature environments. Seasonal
derating and continuous cooling loads should be built into the energy balance.

A robust economic model should separately show:

 contracted discharge capacity in MW

 usable stored energy in MWh at beginning and end of life
» AC-side round-trip efficiency

 degradation trajectory by year

» charging energy source and landed cost

» network losses and settlement assumptions

 auxiliary load assumptions under Indian climate conditions

Without this level of detail, a quoted tariff may not survive diligence.

Interconnection studies developers should not skip
In 2026, a BESS project should not proceed to serious bid submission without at least preliminary technical
studies. This applies even where the procurer appears to have identified a substation or system need.

The starting point is a load-flow study. Developers need to know whether the substation and upstream
network can handle both charging and discharging regimes under realistic operating conditions. A battery is
unusual because it acts as both load and generator, often at different times of day when network conditions
differ sharply.

Short-circuit studies are equally important. The inverter-based nature of BESS changes fault behaviour
relative to conventional generation, but the project still affects system protection settings, equipment duty and
breaker adequacy. In weak-grid locations, this can become a design constraint.

Protection coordination should be addressed early. Improper relay settings or unclear islanding logic can
delay commissioning and create disputes with utilities. This is especially relevant for co-located RE+BESS
assets sharing pooling infrastructure.

Reactive power and voltage control capability must also be demonstrated. Grid operators increasingly expect
modern storage systems to support voltage regulation, maintain power factor requirements and interface
properly with SCADA and remote dispatch systems. If these functions are specified vaguely in the EPC
package, later retrofits can be expensive.

A serious BESS grid integration package should typically cover:

* load flow under charge and discharge modes
« fault level and short-circuit impact

« protection philosophy and coordination
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» harmonic performance and power quality
* reactive power capability and voltage support

¢ communication, telemetry and SCADA integration

black-start or islanding logic, if relevant
« transformer sizing and thermal analysis

For lenders, the message is simple: interconnection risk is not just a permitting issue. It affects technical
availability and merchantability of the contracted service.

Regulatory and approval risks in the Indian context
Indian storage regulation has advanced, but execution remains fragmented. Policy intent is clearer than
ground-level process in many states.

At a high level, developers must navigate central and state frameworks involving CEA technical standards,
grid code requirements, connectivity approvals, metering rules, safety compliance, environmental and land
permissions, and utility-specific operating procedures. The exact sequence depends on whether the project
is connected to CTU, STU or distribution infrastructure.

One recurring issue is role clarity between battery owner, renewable generator, offtaker and network
operator. In co-located projects, who controls charging priority during congestion? Who bears curtailment risk
if the renewable plant and battery share evacuation? How are losses allocated? If the project is meant for
peak support, what happens when the system operator requests dispatch outside the original optimisation
logic?

Another issue is metering and settlement. A standalone battery may need separate import and export
metering, feeder-level metering, interface meters and integration with scheduling systems. In
behind-the-meter projects, clarity is needed on whether battery charging from grid supply triggers demand or
energy charges in a way that distorts economics. For open access or captive-linked structures, the treatment
becomes even more important.

Approvals can also affect commissioning timelines. In competitive bids, liquidated damages for delay may sit
with the developer even when bay readiness, utility shutdown approvals or protection clearances are outside
direct control. This is why bid-stage due diligence should include a realistic statutory and interconnection
schedule.

From a policy perspective, India still needs more standardisation in storage interconnection templates,
especially at the state and distribution levels. Until that matures, developers and lenders should assume
process variability.

What lenders and investors now check before backing a BESS project
By 2026, storage financing conversations in India are more disciplined than they were two years ago. A
lender or investor reviewing a BESS project now typically focuses on five interconnection-linked questions.

First, is the connection point physically and contractually secured? A notional substation reference in a bid
document is not enough. The project needs a credible path to evacuation rights, bay access, line routing and
construction permissions.

Second, are all grid-upgrade costs captured? If transformer augmentation, line strengthening, harmonic
filters or additional protection systems are needed, lenders will want these budgeted with contingencies.
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Unfunded interconnection capex is a common source of equity stress.

Third, does the dispatch model match the grid reality? If the revenue model assumes charging during cheap
surplus RE hours, is that actually feasible at the chosen node? In congested solar-rich corridors, the answer
may be less straightforward than the model suggests.

Fourth, are operating guarantees aligned across OEM, EPC and offtake contracts? If the PPA or storage
service agreement imposes availability or response obligations, but the EPC contractor excludes grid outage
interactions or ambient-condition impacts, the project company can be left carrying misaligned risk.

Fifth, is the metering and settlement framework auditable? Storage projects can face disputes over imported
energy, exported energy, losses, auxiliary usage and performance measurement. Lenders strongly prefer
clean measurement architecture because it supports predictable cash flow.

In practical terms, bankable storage projects are no longer those with only low battery procurement cost.
They are projects where technical design, grid approvals, contractual allocation and revenue modelling all
line up.

A practical checklist for developers and C&l buyers

Whether you are bidding utility-scale storage, planning a co-located hybrid plant, or evaluating a
behind-the-meter battery for industrial operations, the same principle applies: do the interconnection work
before committing to the commercial structure.

A practical pre-investment checklist should include:

» confirm use case: arbitrage, peak support, firming, ancillary readiness or reliability
* identify best connection level: CTU, STU, DISCOM or behind-the-meter

* run preliminary load flow and protection studies

* test charging-energy assumptions and landed cost

» model losses, auxiliary loads and AC-side efficiency conservatively

« verify metering and settlement architecture with the relevant utility

* map all statutory, connectivity and commissioning approvals

« align OEM, EPC and offtake performance definitions

* include interconnection contingencies in capex and schedule

« validate end-of-life usable capacity and augmentation plan

For Indian C&I consumers, one additional point matters: a battery should not be sold as a generic payback
product. It must be mapped against actual 15-minute load data, tariff structure, DG replacement economics,
outage profile, solar generation shape, contracted demand exposure and site electrical constraints. In many
industrial cases, the grid interface determines value more than the battery chemistry itself.

In 2026, the winners in Indian BESS will be those who treat grid integration as part of core project economics,
not post-award engineering. Storage is a power-system asset, and its value depends on how precisely it fits
into the network, the tariff framework and the operating contract.

Growthifye works with C&l consumers, RE developers, lenders and public-sector counterparties on BESS
sizing, grid integration studies, RTC/FDRE modelling, feasibility, PMC and lender's engineer assignments
across India. If you are evaluating a storage project or need an independent view on interconnection risk and
bankability, contact Growthifye's advisory desk.
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This article is for general information only and does not constitute engineering, financial or legal advice. © Growthifye. Sharing with
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