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India Solar+BESS EPC in 2026: ALMM, CFA,
Quality and Commissioning Guide

By Sudarshan Karweer - 25 August 2026 - growthifye.com

A practical 2026 guide to solar and BESS EPC in India covering ALMM, CFA schemes, quality control,
commissioning and technology choices.

India’s solar and battery energy storage system (BESS) market has entered a more execution-driven phase
in 2026. The headline targets remain large, but project success now depends less on headline capex claims
and more on procurement discipline, ALMM compliance, equipment selection, DC-to-AC design, quality
control, commissioning readiness, and proper handling of central and state incentive frameworks. For Indian
C&l consumers, renewable energy developers, lenders, utilities and policymakers, the core question is no
longer whether to build solar or add storage. It is how to build bankable, compliant and high-performing
assets that clear practical execution hurdles and deliver contracted yields.

For Growthifye’s client base, the most relevant angle is not generic decarbonisation messaging. It is
projectability. A 20 MW rooftop and ground-mount C&I portfolio, a 100 MW open-access solar plant, or a
solar-plus-BESS hybrid for industrial load management can all fail commercially if module traceability is
weak, inverter sizing is off, transformer losses are under-estimated, evacuation approvals slip, or
commissioning tests are not documented to lender standards.

This article sets out a practitioner’s guide to Solar/BESS EPC in India in 2026, with a focus on construction,
procurement, ALMM, quality, commissioning, CFA schemes for solar, and module/inverter technology trends.

Why Solar and BESS EPC Has Become More Complex in 2026
India’s utility-scale and C&Il solar market continues to expand, but the EPC challenge has become sharper
for five reasons.

First, compliance requirements are tighter. ALMM-linked procurement discipline, domestic manufacturing
expectations in some segments, BIS requirements, SCADA and cybersecurity expectations, and state-level
connectivity documentation have all raised the bar.

Second, tariff pressure is intense. Competitive solar tariffs in many utility procurements remain in a tight
band, while C&I buyers continue to evaluate delivered power prices against grid tariffs that can range widely
by state and consumer category. In many states, industrial grid tariffs for HT consumers still land roughly in
the Rs 6.5-9.5/kWh range after demand charges, cross-subsidy elements and surcharges are considered.
That means solar and solar-plus-storage projects must be engineered to squeeze out every avoidable loss.

Third, equipment choices have multiplied. Developers are comparing TOPCon and HJT module options,
higher-current string inverters, central inverter blocks for specific utility-scale layouts, and 1500 V
architectures with larger block sizes. In storage, owners must decide between 2-hour and 4-hour duration,
AC-coupled versus DC-coupled integration, and whether the battery use case is energy shifting,
demand-charge reduction, ancillary support or firm dispatch.

Fourth, financing standards are more rigorous. Lenders increasingly scrutinise generation studies,
degradation assumptions, module supply documentation, insurance interfaces, liquidated damages
structures, and plant acceptance criteria. A cheap EPC proposal that cannot survive technical due diligence
is not cheap.

© Growthifye - Vriddhim Business Advisory LLP - info@growthifye.com - +91 99676 45323 Page 1



G ROWTH I FY E growthifye.com/insights

THOUGHT LEADERSHIP - BUILD . GROW . SUSTAIN 2026-08-25

Fifth, commissioning is no longer a one-day milestone. It is a structured process involving pre-dispatch
inspections, installation quality checks, system integration tests, grid code compliance, performance ratio
validation, relay testing, inverter tuning, battery safety logic verification, and complete as-built documentation.

ALMM, Procurement and Supply-Chain Discipline

For many project owners, procurement remains the single biggest determinant of project bankability. In India,
ALMM compliance has become central for applicable project categories, and EPC contractors must ensure
that module sourcing is not merely price-led but document-led.

At a practical level, developers and C&l buyers should track the following procurement checkpoints:

» Whether the project category requires modules from the Approved List of Models and Manufacturers
» Exact module make, model and watt class locked at bid stage versus post-award substitution risk

» Factory audit records and line capacity validation

Bill of materials consistency for glass, cells, encapsulant, backsheets where applicable, junction boxes
and connectors

Traceability from production batch to site delivery

» EL test records, flash test bins and packaging integrity

» Warranty language for product, performance and workmanship

* Logistics risk, including port movement, inland freight and site unloading protocol

In 2026, module prices may appear softer at specific points in the cycle, but project owners should resist
over-focusing on initial Rs/Wp savings. A difference of even Rs 0.20-0.35/Wp can be erased quickly if
modules suffer microcracks, bin mismatch, moisture ingress, or weak field reliability. For a 50 MW plant,
underperformance of even 1.5-2.0 percent can materially reduce annual revenue and debt service comfort.

For inverters, the procurement lens should include not just headline efficiency but the complete operating
ecosystem:

* MPPT window suitability for the proposed string design

» Overloading ratio support

» Harmonic performance

» Reactive power and grid support functionality

» Spares availability in India

» Response time for service intervention

e Cybersecurity and remote monitoring features

» Compatibility with PPC, SCADA and utility communication protocols

A robust EPC strategy in India now typically combines commercial optimisation with risk segmentation. Some
owners prefer direct procurement of modules or inverters with EPC wrapping installation and balance of
system. Others choose a full-wrap EPC to reduce interface risk. The right model depends on lender
requirements, owner technical capability, schedule pressure and warranty strategy.

Module and Inverter Technology Trends Shaping EPC Decisions

In 2026, TOPCon remains a dominant module technology choice in many Indian projects, particularly where
owners want a mature cost-performance balance. HJT attracts attention in select high-efficiency cases,
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though project economics still depend on real landed costs, supply reliability and degradation assumptions.
Bifacial modules continue to be mainstream in utility-scale applications, with yield gains dependent on
albedo, tracker design, row spacing and site maintenance quality.

For EPC planning, the technology decision should not be reduced to a brochure comparison. The
engineering questions are more important:

* What is the expected energy yield under actual Indian temperature conditions?

» How does the temperature coefficient affect peak summer performance?

¢ Is the selected module current compatible with chosen inverter inputs and DC protection architecture?

What are the mechanical loading requirements at high-wind or corrosive sites?
» How will soiling affect bifacial gain assumptions?

Many developers still overstate bifacial upside in financial models. In practice, realistic bifacial gain may
range from low single digits to low double digits depending on terrain, tracker configuration, ground
reflectivity and O&M discipline. Conservative modelling is advisable for debt-facing cases.

On inverter architecture, string inverters have gained strong acceptance because of modularity, lower
single-point failure risk, easier replacement and improved MPPT granularity, especially for uneven terrain or
distributed C&l plants. Central inverters remain relevant for specific utility-scale layouts where owners
prioritise block-level economics and simplified maintenance architecture.

Current EPC designs commonly use DC/AC ratios from around 1.20 to 1.45 depending on project type, tariff
structure, clipping tolerance, module cost, evacuation availability and CUF goals. For open-access and utility
projects, this ratio must be assessed alongside ISTS or state evacuation constraints, transformer loading and
PPA terms. For C&l behind-the-meter plants, inverter loading decisions should also align with the site load
profile and export limitations.

BESS Integration: Use Cases, Costs and EPC Considerations

Battery integration is no longer limited to pilot projects. In 2026, BESS is increasingly relevant for Indian C&l
consumers facing peak tariffs, demand charges, diesel replacement needs, or variable renewable integration
challenges. It is also becoming important for developers looking to improve dispatchability and for utilities
seeking balancing support.

The first EPC question is use case clarity. A battery should not be added because it is fashionable. It should
solve a defined commercial problem such as:

e Peak shaving to reduce maximum demand charges

» Time-shifting solar generation into high-value evening periods

» Backup support for critical industrial loads

e Curtailment reduction

Hybrid bid compliance in RTC or firm-supply structures
» Frequency response or utility support where contractual structures permit

Indicative installed BESS costs vary by duration, chemistry, integration scope, fire systems, PCS sizing and
imported versus domestic content mix. In broad market terms, 2-hour systems are often evaluated differently
from 4-hour systems because the revenue stack changes significantly. Owners should avoid comparing
projects on Rs/MWh alone without examining balance-of-plant scope, HVAC strategy, fire suppression,
auxiliary consumption, round-trip efficiency and augmentation provisions.
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For EPC and lender diligence, the key BESS issues include:

» Cell chemistry and supplier track record

» Thermal management design

 Fire detection, suppression and emergency response logic
 State of charge operating window

» Battery management system integration

* EMS and PPC hierarchy

» Degradation curve and augmentation plan

e Warranty throughput terms

» Black start and islanding logic where relevant

» End-of-life handling and recycling pathways

DC-coupled solar-plus-storage can improve energy capture in some configurations by storing clipped solar
energy and reducing conversion losses in selected use cases. AC-coupled designs offer flexibility,
particularly for retrofits and phased deployment. The right answer depends on interconnection capacity, plant
configuration, dispatch objective and future expansion plans.

Construction Quality: Where Projects Commonly Lose Money
On Indian sites, quality failures are often mundane rather than exotic. The biggest losses frequently arise
from avoidable construction issues that are discovered too late.

Common site-level problem areas include:

» Poor pile or foundation execution leading to structure misalignment
» Cable trench water ingress

* Incorrect torqueing of module clamps and busbar connections
 String mismatch and wrong polarity

 Inadequate earthing continuity

 Junction box heating

e Combiner box workmanship defects

* Inverter room ventilation issues

» Transformer oil handling lapses

» Weak drainage causing seasonal flooding near equipment pads

For BESS, quality failures may additionally involve enclosure sealing, HVAC redundancy gaps, sensor
calibration errors, container placement without proper thermal spacing, and incomplete safety signage or
emergency access planning.

A serious EPC quality plan should include stage-gate inspections rather than end-stage firefighting. At
minimum, owners should insist on:

» Approved method statements before each major work package
» Incoming material inspection protocols

» Factory acceptance tests for critical equipment
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» Hold points for foundations, structures, cabling, inverter installation and substation works
» Drone-based construction progress validation for larger projects

 EL testing and random sample verification for modules

« Infrared thermography during energisation

» Protection system checks before synchronisation

» Punch-point closure records linked to payment milestones

Quality also has a direct impact on insurance and financing. A plant with weak documentation may face
avoidable disputes during claims or lender drawdown reviews. In 2026, good EPC documentation is not an
administrative burden; it is a commercial asset.

Commissioning, Performance Testing and Lender Acceptance

Commissioning in India is often compressed by COD deadlines, but rushing this stage is expensive. A solar
or solar-plus-BESS project should move through a structured sequence from mechanical completion to
energisation, synchronisation, performance testing and final acceptance.

For solar plants, the commissioning stack typically includes:

» Mechanical completion certification

» Continuity and insulation resistance testing

* Inverter pre-energisation checks

» Transformer and switchyard testing

» Relay coordination and protection verification
» SCADA and communication checks

 Grid synchronisation approval

 Trial run and generation stability validation

* Initial performance ratio assessment

» Final documentation handover

For BESS, an additional test sequence is essential:

» Container and rack installation checks
* BMS communication validation
* PCS commissioning
» Thermal management verification
» Charge-discharge cycle tests
» Safety interlock and emergency shutdown validation
 Fire system integration checks
» EMS dispatch logic testing
» Capacity and round-trip efficiency testing under defined conditions
Lenders increasingly want clarity on acceptance criteria. Owners should lock these criteria in EPC contracts

early, including:

» Minimum performance ratio or guaranteed generation methodology
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* Availability guarantee definitions

* Liquidated damages framework for delay and underperformance
e Spare parts obligations

e O&M transition requirements

* Punch-list closure deadlines

» Data access and reporting format

» As-built drawing submission standards

A common error is using unrealistic PR guarantees without reference to site meteorology, soiling, clipping,
transformer losses, auxiliary consumption and curtailment assumptions. Guarantees must be technically
defensible. Aggressive but vague guarantees often create disputes rather than value.

CFA Schemes for Solar and What EPC Teams Must Get Right

Central Financial Assistance and other government support mechanisms continue to matter in selected solar
segments, especially rooftop and distributed applications. While large utility-scale and open-access projects
are generally driven by market economics and state-specific regulatory structures, rooftop and decentralised
projects can still depend materially on correct scheme interpretation and documentation.

In 2026, project teams should verify the latest applicable framework before bid submission, because CFA
rules, beneficiary categories, implementation channels and documentation requirements can change. For
practical EPC execution, the important questions are:

« Is the project under a residential, institutional, agricultural or other eligible category?

What are the technical specifications required under the scheme?

Are there approved vendor or registration conditions?

What inspection, net-metering and commissioning documents must be submitted?

What timeline governs claim filing and disbursement?
 Are there state top-up incentives in addition to central support?

For commercial and industrial buyers, direct CFA access may be limited relative to residential segments, but
scheme-linked procurement still influences market pricing, installer pipelines and equipment availability in
some states. For agricultural feeders, decentralised solar and feeder-level schemes can also shape EPC
demand and execution capacity.

A good advisory and EPC partner helps clients avoid three common mistakes:

» Assuming subsidy eligibility without checking project category and ownership structure
 Starting procurement before confirming approved technical requirements
» Treating documentation as a back-office task rather than a core project milestone

Scheme compliance is often won or lost on paperwork quality. Site photos, serial number mapping,
commissioning certificates, testing records and DISCOM approvals must align precisely with the application
record.

What Indian C&l Consumers, Developers and Lenders Should Prioritise Now
For C&l consumers, the priority is not just a low quoted tariff from a solar developer or a low EPC number for
captive supply. It is delivered savings over 15-25 years. That means checking module quality, inverter
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service depth, evacuation assumptions, O&M strategy and, where relevant, whether BESS can reduce
peak-demand exposure or improve renewable utilisation.

For developers, 2026 is a year to protect margins through better design discipline. Over-optimistic yield
assumptions, late procurement substitutions and rushed commissioning can wipe out bid margins. Strong
owners’ engineering and contract administration are now as valuable as competitive sourcing.

For lenders, the best projects will be those with transparent equipment provenance, realistic energy models,
measurable testing protocols and clearly defined interface responsibilities between solar, BESS, substation
and SCADA packages.

For utilities and policymakers, faster project execution will depend on predictable interconnection procedures,
standardised documentation expectations, timely approvals and clear technical standards for hybrid and
storage assets.

India’s solar and storage opportunity remains large, but execution quality now separates durable assets from
stressed ones. In this market, the winners are not necessarily those who announce the lowest tariff or
cheapest capex. They are those who build compliant, insurable, monitorable and high-availability projects
with engineering discipline from procurement to commissioning.

If you are evaluating a solar, solar-plus-BESS or distributed energy project in India, contact Growthifye’s
advisory desk for support on technical due diligence, EPC strategy, procurement, CFA-linked documentation,
quality assurance and commissioning readiness.
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