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India Grid Code 2026 for RE Projects: Compliance,
Studies and Substation Readiness

By Sudarshan Karweer - 25 August 2026 - growthifye.com

A practical 2026 guide to Indian grid-code compliance for RE projects: studies, substations, forecasting,
protection and lender risks.

India’s renewable pipeline is now large enough that transmission engineering is no longer just a post-award
activity. For utility-scale solar, wind, hybrids, storage-linked projects and large open-access portfolios,
grid-code compliance has become a core bankability issue. In 2026, developers and C&l offtakers are
discovering that the real bottlenecks are often not panel supply or module prices, but power-system studies,
substation design margins, protection settings, forecasting interfaces and evidence that the plant can operate
safely under Indian grid conditions.

This article focuses on a different angle from generic connectivity and evacuation timelines: how grid-code
compliance, substation readiness and system studies affect project commissioning, curtailment exposure
and financing outcomes in India in 2026. For developers, lenders, utilities and large energy buyers, the
message is simple: a project with weak compliance engineering can secure a letter of intent and still lose
months in commissioning, face repeated observations from STU/CTU/SLDC/RLDC, or suffer avoidable
generation loss after COD.

Why grid-code compliance is now a commercial issue, not only an
engineering task

The Indian grid has changed materially over the last five years. Renewable-rich states are operating with
high intraday variability, more inverter-based resources, tighter frequency response expectations and
growing interdependence between intra-state and inter-state corridors. At the same time, many projects are
connecting through pooling substations and long EHV lines where one weak interface can affect multiple
generators.

For a renewable project, non-compliance is expensive in several ways:

» COD delays due to pending observations on studies, relay settings or SCADA integration

» Back-charging or additional capex for bay modifications, metering changes or communication upgrades
 Curtailment or restricted schedules when forecasting, telemetry or ramp-rate performance is poor

» Lower lender confidence where grid integration risk is not properly allocated and evidenced

» Reduced availability when nuisance tripping occurs because plant controller, inverter settings and
substation protection are not coordinated

In practical terms, grid compliance can affect both tariff competitiveness and debt service. A 100 MW solar
project losing even 1.5% annual output due to avoidable grid and plant-control issues can forgo roughly 2.4
to 2.8 million units a year, assuming 16% to 19% CUF. At a realised tariff of Rs 2.90 to Rs 3.40 per kWh, that
is roughly Rs 0.7 crore to Rs 1.0 crore of annual revenue impact. For hybrids and merchant-exposed
projects, the financial effect can be higher because loss hours often coincide with valuable dispatch windows.

The 2026 compliance stack: what developers must get right
Indian renewable projects today must satisfy a layered compliance framework rather than one single
approval. The exact path differs by state, voltage level and whether the project is under ISTS, but most
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projects must address a combination of the following:

« Indian Electricity Grid Code and associated grid operation requirements

» CEA technical standards for connectivity to the grid

» CEA technical standards for construction of electrical plants and electric lines

» CEA metering and communication requirements

» CTU/STU connectivity conditions and bay/interface specifications

» RLDC/SLDC requirements for telemetry, scheduling, forecasting and control

« Utility-specific protection philosophies, relay settings and disturbance recording expectations

For wind-solar hybrids and storage-linked projects, the complexity is higher because the grid sees one
evacuation node but the plant may contain multiple control layers: inverter controls, plant controller, BESS
EMS, PPC/SCADA and substation automation. If these are procured in silos, integration risk rises sharply.

By 2026, practitioners are increasingly seeing four recurring weak spots at project level:
» Reactive power capability is promised in bid documents but not demonstrated consistently across
operating range
 Fault ride-through expectations are not translated correctly into inverter, PPC and protection settings

» Harmonic performance and resonance risks are assessed too late, especially on weak grids and long
cable systems

» Telemetry, time synchronisation, event logging and remote-control points are treated as commissioning
checklists rather than design inputs

The result is that the project may be electrically complete but still not truly grid-ready.

Power-system studies that should not be left to the last mile

A serious renewable project in India should complete its study package early enough to influence equipment
sizing and interface design. Too often, studies are initiated after major orders are placed, when the ability to
correct design assumptions is limited.

In 2026, the minimum study stack for many utility-scale projects includes:

» Load flow studies for normal and contingency conditions

» Short-circuit studies to verify fault levels and equipment duty

» Transient stability or dynamic studies where required by utility or network conditions
» Reactive power and voltage-control studies

 Protection coordination studies from plant level up to grid interface

» Harmonic studies, including compliance at the point of interconnection

* Insulation coordination and surge protection reviews for EHV assets

 Earthing and step-touch potential studies for substations

» SCADA/communication architecture validation for control and data exchange

The business value of these studies is direct. For example, a short-circuit review may reveal that a planned
breaker rating at the pooling substation is insufficient under future system conditions, avoiding expensive
replacement after installation. A reactive study may show that the originally budgeted capacitor/reactor
arrangement cannot maintain the required power factor at the interconnection point under low-generation
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conditions. A harmonic study may identify the need for filter tuning or different transformer impedance before
repeated non-compliance events occur.

Developers should also recognise that study assumptions matter as much as the software output. Common
failure points include outdated network models, unrealistic generation dispatch assumptions, omission of
nearby planned lines or substations, and inconsistent inverter control parameters between OEM data sheets
and final firmware.

For lenders, this is an underappreciated diligence area. A concise but technically robust review of study
inputs, assumptions, utility comments and closure evidence can materially improve confidence in
construction and operating risk.

Substation readiness: where many projects still lose time and money
Transmission engineering is frequently reduced to line routing and bay allocation, but substation readiness is
where grid integration either becomes smooth or painful. In many Indian projects, the substation package is
awarded under capex pressure, and detailed interface engineering with the utility is delayed. That is risky.

At 132 kV, 220 kV and 400 kV levels, the substation is not just a collection of primary equipment. It is the
project’'s compliance nerve centre. Design decisions here affect reliability, expandability, maintainability and
acceptance by the transmission utility.

The most common 2026 readiness issues include:

e CT/PT accuracy class and metering schemes not aligned with utility requirements

 Inadequate relay coordination between feeder, transformer and line protection

» Missing redundancy philosophy for DC systems, battery banks, chargers or communication paths
» Poor marshalling, cable segregation or fibre design that creates commissioning delays

» SAS/SCADA point lists and protocol mapping not frozen early enough

» Busbar protection, breaker failure logic and auto-reclose philosophy not aligned with the host utility
« Insufficient spare bays or no practical expansion path for hybrid augmentation or storage addition

These are not cosmetic issues. A single unresolved interface on metering, protection or SCADA can delay
charging permission. In some cases, projects have faced several weeks of slippage because event
recorders, GPS time sync, PMU interfaces or voice/data communication links were not integrated per utility
expectations.

Capex planning should also reflect real 2026 cost ranges rather than outdated assumptions. Depending on
voltage level, fault level, land conditions and control complexity, EHV substation costs have remained
elevated due to commodity prices, quality expectations and digital control requirements. While every project
is site-specific, developers should stress-test budgets for:

» 132 kV pooling and evacuation interfaces
220/33 kV or 220/66 kV substations for larger renewable blocks

400 kV interfaces for major ISTS-linked hubs and hybrid parks

STATCOM/SVC or reactor requirements where grid support is needed
» Communication, cyber-secure networking and interface equipment beyond basic SCADA

Trying to “save” 3% to 5% on a substation package often creates a much larger cost through delayed
commissioning or repetitive outages.
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Forecasting, scheduling and plant control are now part of transmission
engineering

A major shift in India is that transmission readiness increasingly depends on how well the plant can be seen
and controlled by the grid operator. Forecasting and scheduling are often discussed as commercial functions,
but in practice they are deeply tied to control architecture and telemetry quality.

For state-connected and ISTS-linked renewable assets, the project must usually demonstrate reliable
telemetry, data granularity, command execution and coordination between PPC, inverter controls and grid
operator instructions. The concern is not theoretical. When ramp-rate control, reactive dispatch or active
power limitation is unstable, the network operator treats the issue as a grid risk.

Developers should therefore validate the following before mechanical completion:

» End-to-end SCADA architecture from inverter or turbine controller to substation gateway and load
dispatch centre

Data point lists, signal naming conventions and communication protocols

Time synchronisation for sequence-of-events and disturbance analysis

Plant power controller performance under different irradiance and wind conditions

Reactive power control modes and voltage-control response at the interconnection point

Curtailment command response times and fallback logic under communication failure

This is especially important for hybrid and storage-backed projects, where multiple OEM systems can
conflict. A battery energy storage system may respond faster than the renewable controller, causing
oscillatory behaviour if droop settings and dispatch logic are not harmonised. These are avoidable problems,
but only if addressed in engineering rather than during final testing.

What C&l buyers, lenders and utilities should ask before backing a project
Transmission risk is often treated as the developer’s internal matter. That is no longer adequate. C&I buyers
signing long-tenor open-access PPAs, lenders underwriting project debt and utilities allocating bays or
processing interconnections all benefit from a sharper screening framework.

Key questions to ask include:
» Has the project completed the required system studies, and were they reviewed against the latest
network conditions?

« Are all utility observations on protection, metering, SAS and communication closed with documentary
evidence?

* Is the reactive power and voltage-control philosophy proven at the point of interconnection, not only at
inverter terminals?

» Are OEM control settings frozen, version-controlled and aligned with submitted study models?

» Does the substation design include realistic redundancy and maintainability, or only minimum-code
compliance?

« Is there a clear energisation and testing plan, including blackout restoration logic where relevant?
» For expansions, can the evacuation system absorb added capacity without triggering major retrofits?

For open-access consumers, this diligence also protects supply reliability. A cheap PPA from a project with
weak grid integration can translate into scheduling shortfalls, prolonged outage restoration and hidden basis
risk. For lenders, transmission and compliance diligence should carry weight similar to land, permits and
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resource assessment.

A 2026 action plan for developers: reduce delay and curtailment risk early
Based on current Indian market experience, the most effective strategy is to bring transmission engineering
into the project-development core rather than treating it as an EPC appendix.

A practical action plan is:

« Start utility interface engineering at pre-bid or pre-financial-close stage

* Freeze the compliance matrix across CEA, CTU/STU and RLDC/SLDC requirements before major
procurement

» Commission power-system studies early enough to influence equipment selection

» Ensure the OEM model, controller settings and study assumptions remain aligned through procurement
and commissioning

» Conduct structured design reviews for protection, metering, SCADA, earthing and substation
automation

» Build a commissioning readiness checklist around evidence, not only physical completion
* Reserve schedule and capex contingency for utility-driven modifications

For large portfolios, there is also merit in standardising substation, protection and SCADA philosophies
across projects. This reduces approval friction, improves spares strategy and shortens troubleshooting
during operations.

India’s renewable build-out in 2026 is not constrained only by generation ambition; it is constrained by the
quality of grid integration. Projects that treat grid-code compliance, substation engineering and control
readiness as strategic workstreams will commission faster, operate more reliably and remain more
financeable. Projects that treat them as paperwork may still get built, but at a higher risk of delay, curtailment
and avoidable lifecycle cost.

If your team is evaluating a new renewable project, augmentation, hybridisation or lender diligence
assignment, contact Growthifye’s advisory desk for transmission engineering support across grid-code
compliance, substations, system studies, evacuation planning and utility interface management.
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