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Grid Code Compliance Roadmap for RE
Evacuation in India 2026
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A practical 2026 guide to Indian grid code compliance for RE evacuation, from CEA standards and
CERC rules to testing, timelines and cost risks.

Grid Code Compliance Roadmap for RE Evacuation in India 2026

India’s renewable pipeline is now large enough that transmission compliance has become a core
project-development issue, not a post-award engineering item. In 2026, developers pursuing ISTS-connected
solar, wind, hybrid, FDRE and storage-linked projects are facing a tighter compliance environment under the
Indian Electricity Grid Code framework, CEA technical standards, Central Transmission Utility procedures,
RLDC/SLDC operating requirements and utility-specific protection, telemetry and cybersecurity expectations.

For lenders and offtakers, the implication is straightforward: a project can have land, module supply, PPA
and even evacuation scope broadly identified, yet still lose months on connectivity because its compliance
pathway was not engineered early enough. For C&I buyers using open access, the consequences show up
as commissioning slippages, temporary derating, scheduling restrictions and avoidable cost pass-through.

This article focuses on a different angle from pure connectivity studies or reactive compensation sizing: the
practical 2026 roadmap for grid code compliance across design, approvals, testing and commercial operation
for RE evacuation in India.

Why grid code compliance is now a first-order project risk
In the 2022-2025 build-out cycle, many projects treated compliance as a downstream package to be closed
by OEMs, EPCs and substation vendors. That approach is failing in 2026 for three reasons.

First, system strength and renewable penetration have changed materially in several corridors. In Rajasthan,
Gujarat, Karnataka, Tamil Nadu and parts of Andhra Pradesh, higher inverter-based generation is creating
sharper scrutiny on voltage control, fault response, ramping behaviour, frequency response and harmonic
performance.

Second, the Indian grid is asking for better visibility. PMU, disturbance recording, event logging, GPS time
synchronisation, SCADA point lists, real-time data quality and cybersecurity hardening are no longer “good to
have” annexures. They increasingly determine whether the project can move from no-load readiness to full
operational acceptance.

Third, lenders are tightening conditions precedent. For utility-scale projects above 100 MW, debt providers
increasingly seek evidence that key compliance items have been frozen before major disbursement
milestones. These include approved single-line diagrams, protection philosophies, dynamic model
acceptance, communication architecture, and a realistic testing plan tied to COD.

A 300 MW ISTS-connected solar project can easily see an additional project cost impact of Rs 0.04-0.09
crore/MW if compliance-related design changes are discovered late. On a portfolio basis, the cost of delay
often exceeds the cost of preventive engineering.

The 2026 compliance stack: what projects actually need to satisfy
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Developers often ask a simple question: which rules matter most? In practice, compliance sits across
multiple layers.

« Indian Electricity Grid Code and related operating procedures

e CEA technical standards for connectivity to the grid

» CEA regulations on safety, metering, communication and cyber considerations where applicable

* CERC regulations and orders governing connectivity, access and operational obligations

» CTU/STU connectivity procedures, bay requirements and data submission templates

» RLDC/SLDC requirements for SCADA, telemetry, scheduling, forecasting and event reporting

« Utility-specific construction, protection and interlocking standards at the pooling station or substation
interface

For RE projects, the most operationally significant compliance themes in 2026 are typically these:

 Fault ride-through capability and inverter response settings

 Active and reactive power controllability across operating ranges

» Frequency response logic including governor-like or synthetic functions where applicable
 Protection coordination with the upstream substation and transmission network

» Harmonic and power quality performance at the point of interconnection

e SCADA, AGCltelemetry and communications readiness

 Disturbance recording, PMU/GPS synchronisation and event visibility

» Metering, scheduling and interface signals for RLDC/SLDC operation

» Cybersecurity segregation of plant control networks from external communication layers

Projects that leave these items fragmented across inverter OEM, PPC vendor, substation EPC and SCADA
integrator usually end up with approval loops and late-stage SAT failures.

The most common failure points in RE evacuation compliance
Across utility-scale solar, wind and hybrid projects, the same problem areas recur.

1. Model mismatch between study stage and commissioning stage

The electrical models used for connectivity approval often differ from the final plant configuration. Inverter
firmware revisions, PPC logic changes, collector network adjustments or revised transformer impedances
can invalidate earlier study assumptions.

This becomes critical when RLDC or CTU asks for reconfirmation of dynamic performance. A model
accepted six months earlier may no longer represent plant behaviour. The result is a study re-run, possible
design change and lost commissioning time.

2. Protection philosophy not aligned with grid interface requirements

Developers frequently freeze internal plant protection without fully matching upstream relay settings,
auto-reclose philosophy, breaker failure logic, synchronisation schemes and intertrips. At 220 kV and 400 kV
interfaces, even a small coordination gap can hold up energisation approval.

This is where early integration of [Protection, control &
SCADA](/coreservices/transmissionengineering/protectioncontrolandscada) with transmission-side design
becomes valuable. The cost of re-engineering panel logic after FAT is much higher than resolving interfaces
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at design stage.

3. Reactive capability promised but not dispatchable

A plant may be nominally designed to meet reactive requirements, yet fail practical dispatch expectations
because PPC, inverter control loops, OLTC strategy and STATCOM/SVC logic are not integrated. Even
where compensation equipment exists, the plant may not respond stably over the full generation range.

This is especially visible in hybrid projects where BESS, solar and wind assets interact through a common
PPC architecture.

4. Telemetry and SCADA point lists finalised too late

Many COD delays are caused not by major equipment shortages but by incomplete telemetry. Missing ICCP
mapping, wrong point scaling, timestamp inconsistencies, alarm rationalisation gaps or weak communication
redundancy can block operational clearance.

Typical unresolved items include:

» Breaker and isolator status mapping

MW/MVAr values at multiple nodes

» Bus voltage and frequency signals

PMU streams and GPS time stamps

Event and disturbance recorder retrieval

Availability of local and remote command paths

5. Testing plans that are not executable in live-grid conditions

Some compliance tests look straightforward on paper but are difficult to execute once the project is tied to a
live network with dispatch constraints. If the test protocol, witness requirements and fallback method are not
agreed in advance, the plant can remain in a provisional operating state for weeks.

A practical compliance roadmap from pre-FEED to COD
The lowest-risk approach is to treat compliance as a gated workstream from day one. A workable 2026
roadmap looks like this.

Stage 1: Pre-bid or pre-investment screening
Before financial closure or major bid commitments, the project should identify likely compliance burdens
linked to its voltage level, connection point, technology stack and corridor conditions.

At this stage, developers should confirm:

» Voltage level and interconnection topology

Whether the project is ISTS or STU connected

» Need for dedicated bay extension or shared pooling arrangement

Likely telemetry, PMU, communication and metering architecture
* Initial expectations on dynamic studies and model submissions
» Whether system strength conditions suggest additional control tuning risk

For many sponsors, this is where [Power system
studies](/coreservices/transmissionengineering/powersystemstudies) create value beyond basic load flow.
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The objective is not only to secure connectivity, but to understand probable compliance cost and timeline risk
before tariff or PPA commitments are locked.

Stage 2: Basic engineering and package alignment

Once the project advances, the compliance matrix should be translated into package-level deliverables. This
means aligning the inverter OEM, PPC supplier, main plant EPC, pooling substation designer, transmission
contractor and SCADA integrator.

Documents that should be frozen early include:

» Grid compliance responsibility matrix

» Plant control and operating philosophy

» Preliminary protection coordination plan

o Communication architecture and signal matrix

* Model management protocol for study submissions and firmware changes
» Test and witness plan with owner, OEM and utility roles

Projects above 250 MW should assume that failure to manage interfaces at this stage can add 6-12 weeks
near commissioning.

Stage 3: Detailed engineering and authority submissions
This stage should not be reduced to drawing production. It is the point where approval-sensitive design
decisions get locked.

Key focus areas are:

» SLD and interlocking approval

» Protection settings philosophy and coordination studies
* PPC and inverter control parameter boundaries

» Harmonic assessment and mitigation design if required
» Metering and ABT interface design

* SCADA/RTU database and communication redundancy
 Disturbance recorder and PMU integration

 Earthing, shielding and auxiliary power reliability

For projects building their own pooling or switching infrastructure, [HV/EHV substation
design](/coreservices/transmissionengineering/hvehvsubstationdesign) has to be coordinated with the exact
expectations of the interconnecting utility. A technically correct substation design can still face approval
friction if bay extension details, panel philosophy, telecom interfaces or standardisation preferences are
missed.

Stage 4: Factory testing, site integration and pre-energisation checks

By 2026, FAT quality is becoming a bigger lender concern. A conventional FAT that only proves panel build
quality is not enough. What matters is functional FAT covering real control, protection and communication
logic.

Developers should require evidence of:

» Relay logic validation against approved matrix
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» SCADA point-to-point checks

e Time synchronisation integrity

e Alarm and SOE functionality

» Redundancy failover tests for communication paths

» PPC interaction checks with inverter and compensation systems

At site, pre-energisation readiness should include not just erection completion but interface readiness with
the utility. This includes naming conventions, IP plans, communication circuits, testing windows, relay setting
loading, meter sealing and operator training.

Stage 5: Commissioning tests and post-COD compliance closure
A surprising number of projects achieve nominal COD but continue to carry unresolved compliance punch
points. This can affect deemed availability positions, curtailment disputes and lender reporting.

Developers should close out:

» Witnessed performance tests tied to grid response
 Final as-built model submissions
 Protection setting records and change control

e Event recorder and PMU data validation

Final SCADA database acceptance
« Utility sign-off on telemetry, metering and control functions

For lenders, these close-out documents are increasingly part of operational monitoring packages.

What this means for C&l buyers, utilities and lenders
Grid code compliance is often seen as a developer-EPC matter, but its commercial effects are wider.

For C&l consumers sourcing renewable power through open access or captive structures, grid compliance
failures translate into delayed supply start dates, lower initial contracted delivery and occasional scheduling
instability. Buyers should ask whether the seller’'s evacuation package includes confirmed communication,
metering and control readiness rather than only physical interconnection.

For utilities and system operators, the challenge is to maintain standardisation while processing a large
pipeline of inverter-based resources. Clear data templates, model requirements and test protocols reduce
dispute cycles and save commissioning time.

For lenders, compliance quality is now a proxy for execution discipline. Projects with a complete grid-code
roadmap typically show lower COD volatility and lower post-commissioning technical claims. In due diligence,
lenders should test whether the borrower has one integrated owner’s engineer view across substation, line,
control systems and grid studies.

Indicative cost and timeline implications in 2026
While costs vary by voltage level and project size, market experience in 2026 suggests the following
indicative ranges for utility-scale projects:

» Additional compliance engineering and studies: Rs 8-20 lakh for smaller projects; Rs 25-60 lakh for
large ISTS-connected projects with complex control interfaces
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» Expanded telemetry, PMU/GPS, disturbance recording and communication redundancy: Rs 15-50 lakh
depending on architecture and utility requirements

» Late-stage design correction after FAT or erection: often 2x-4x the cost of early engineering resolution

» COD delay from unresolved compliance issues: commonly 3-10 weeks; in difficult cases longer if
study/model revisions are triggered

At a project IRR level, even a one-month delay can be more damaging than the entire preventive compliance
budget.

The 2026 takeaway: engineer compliance early, not defensively

India’s renewable transmission ecosystem is maturing from capacity addition to operability. In that
environment, the winning projects are not merely those that secure connectivity in principle, but those that
can demonstrate controlled, observable and grid-supportive behaviour from the first day of energisation.

That requires compliance to be designed into the project lifecycle: from model assumptions and package
specs to protection philosophy, telemetry architecture and commissioning evidence. The developer, lender,
utility and buyer all benefit when the evacuation system is treated as an operational asset rather than a
permitting checkbox.

For sponsors developing utility-scale solar, wind, hybrid or storage-linked projects, the right question in 2026
is no longer “Do we have a connection point?” It is “Can we reach COD with a grid-compliant plant, without
redesign, derating or avoidable delay?”

If you are planning a new RE project or troubleshooting an evacuation package, contact Growthifye's
advisory desk for practical support on compliance strategy, design interfaces and transmission execution.

Explore Growthifye's related capabilities

This analysis connects directly to our advisory practice: [Power system
studies](/coreservices/transmissionengineering/powersystemstudies) : [HV/IEHV substation
design](/coreservices/transmissionengineering/hvehvsubstationdesign) . [Transmission line

engineering](/coreservices/transmissionengineering/transmissionlineengineering) - [Protection, control &
SCADA](/coreservices/transmissionengineering/protectioncontrolandscada).
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