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Transmission Protection Coordination for RE
Evacuation in India 2026

By Sudarshan Karweer - 03 September 2026 - growthifye.com

How protection coordination affects RE evacuation in India in 2026: design rules, timelines, costs,
grid-code issues and lender risk.

India’s renewable build-out is exposing a transmission issue that rarely gets board-level attention until a
project misses commissioning: protection coordination. For solar, wind, hybrid and BESS-connected plants,
evacuation readiness is no longer just about bay allocation, pooling substations or line completion. It is also
about whether relays, settings, fault models, communication channels and trip philosophies across plant,
pooling substation and ISTS/STU interface actually work together.

In 2026, this matters more than it did even two years ago. Higher inverter-based resource penetration is
changing fault levels and fault current signatures. Grid nodes that appear strong in planning studies can
behave differently during switching events, low-voltage disturbances and multiple contingency conditions. A
poorly coordinated protection scheme can produce nuisance tripping, delayed fault clearing, wider outages,
non-compliance observations during charging, and lender concern over recurring availability loss.

For Indian C&l consumers procuring open-access renewable power, these issues show up as lower supply
reliability and unexplained outages. For developers, they can become COD slippages, LD exposure,
repeated relay setting revisions and extra capex. For lenders and utilities, they are a bankability and grid
security issue.

This article focuses on protection coordination for RE evacuation in India in 2026: what is changing, where
projects fail, typical study scope, realistic cost ranges, and the practical actions needed to reduce
commissioning and operating risk.

Why protection coordination has become a front-end project risk
Historically, many developers treated protection as a late-stage package handled by OEMs and EPC teams
after major electrical design was substantially frozen. That approach is becoming expensive.

Three structural shifts are driving this:
* Inverter-based generation contributes lower and more control-dependent fault current than conventional
synchronous generation.

» Hybrid projects, co-located BESS and shared pooling infrastructure create multiple operating states that
need different settings validation.

» Transmission utilities are increasingly strict on disturbance performance, event records, communication
health and selective tripping philosophy before allowing stable operation.

In practical terms, the old habit of applying standard overcurrent and distance settings templates is no longer
sufficient. Relay performance now depends heavily on:

* plant controller behaviour

* inverter fault ride-through logic

« transformer vector groups and grounding

cable and line impedance accuracy
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CT/PT class and burden

¢ communication-assisted tripping design

breaker failure logic

 auto-reclose philosophy

* islanding and anti-islanding coordination
At 220 kV, 400 kV and above, even a small mismatch between assumed and actual network parameters can
create overreach, underreach or grading conflicts. On a renewable evacuation system, the consequence is

often not catastrophic damage, but recurring trips and prolonged restoration time, which can be commercially
just as painful.

Where Indian RE projects commonly face protection problems in 2026
Across ISTS-connected and STU-connected projects, several patterns are repeating.

First, settings are developed using outdated short-circuit assumptions. Fault levels at evacuation nodes are
changing as nearby generation and transmission assets are commissioned. A relay setting file prepared six
to nine months before energisation may no longer reflect the actual grid.

Second, the plant-side OEM package and substation EPC package are not fully aligned. Wind turbine
suppliers, inverter vendors, BESS integrators and transmission EPC teams may each optimise their own
package, but no single party owns end-to-end coordination up to the utility boundary.

Third, communication-based schemes are underestimated. Permissive tripping, direct transfer trip, line
differential protection and breaker-failure interlocks depend on telecom readiness and signal integrity. If
communication channels are delayed or unstable, projects fall back on slower or less selective temporary
arrangements.

Fourth, auto-reclose logic is sometimes copied from conventional transmission practice without considering
inverter behaviour. Many RE plants do not respond well to reclose sequences unless plant controls,
sync-check and voltage recovery logic have been tested against the actual system conditions.

Fifth, disturbance recording and time synchronisation are not consistently validated across all IEDs. After a
trip, root-cause analysis becomes slow and disputed if SOE stamps, DR files and SCADA indications do not
align.

These are not minor issues. A 250 MW to 500 MW project can lose weeks in repeated charging attempts,
utility observations, revised settings reviews and site retesting if protection philosophy is not closed early.

What a robust protection coordination scope should include

For a 2026-era RE evacuation project, protection engineering should start during connectivity and detailed
design, not after equipment delivery. A robust scope typically covers both steady-state interface
understanding and dynamic disturbance response.

Core study and engineering elements include:

¢ short-circuit study for maximum and minimum fault levels at all relevant buses
» impedance-based line protection reach calculation
« transformer differential, REF and overfluxing settings review

 busbar protection philosophy and CT saturation checks
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breaker failure protection logic and trip matrix validation

grading of phase and earth overcurrent functions across voltage levels
synchro-check and dead-line/dead-bus logic

auto-reclose applicability review for line and plant conditions
out-of-step or power swing blocking review where relevant

interface signals with plant controller, PPC and SCADA

disturbance recorder and sequence-of-events mapping

telecom dependency review for carrier, OPGW or PLCC-supported schemes

On large solar-wind-hybrid or RE-plus-storage projects, the operating modes should be modelled separately.
Daytime solar-only export, evening wind-plus-BESS support, low-export conditions and auxiliary import

conditions can each alter current contribution and relay sensitivity.

This is where integrated [Power system studies](/coreservices/transmissionengineering/powersystemstudies)
and Protection, control & SCADA capability matter. Settings cannot be treated independently of network
studies, controller philosophy or communication architecture.

Typical cost ranges, timelines and interfaces in India
Protection coordination is not the largest line item in transmission capex, but it has a disproportionate impact
on schedule and bankability.

Indicative 2026 ranges for utility-scale RE projects in India are as follows:

Protection study and coordination package for a 100 MW to 300 MW project with 220 kV evacuation:

roughly Rs 12 lakh to Rs 30 lakh, depending on complexity, number of interfaces and revision cycles.

For a 400 kV evacuation system, multi-terminal line interfaces or hybrid/BESS integration: roughly Rs

25 lakh to Rs 60 lakh.

Relay testing, secondary injection, end-to-end tests and site validation support: often another Rs 10

lakh to Rs 35 lakh.

Additional communication-assisted scheme testing, DR/PMU time sync integration, and repeated utility

witness tests can add Rs 5 lakh to Rs 20 lakh.

These figures vary by OEM count, utility requirements and whether the project includes owner's

engineer-level independent review.

Timeline reality is equally important:

Concept protection philosophy: 2 to 4 weeks once SLD and equipment list are stable
Study inputs collection and base-case modelling: 2 to 3 weeks

Initial settings calculations and trip matrix: 2 to 4 weeks

Utility/EPC/OEM review cycle: 3 to 8 weeks

Factory and site test documentation closure: 2 to 6 weeks

Final revisions after actual network data and energisation conditions: 1 to 3 weeks

In practice, developers should budget 10 to 18 weeks from mature inputs to approved settings for a standard
project, and longer if telecom links, line parameters or utility boundary details remain fluid.
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The expensive part is not the study fee. It is the delay cost. For a 300 MW solar project with a tariff around Rs
2.6 to Rs 3.2 per kWh and a CUF in the 24% to 28% range, one month of delayed export can represent
revenue slippage well above Rs 15 crore to Rs 20 crore, depending on offtake structure and seasonality.
Against that, front-loading rigorous protection engineering is a low-cost risk control.

Key technical decisions that affect selectivity and uptime
Several design choices deserve close attention because they materially influence fault clearing performance
and post-fault recovery.

One is grounding philosophy. The choice of transformer winding arrangement, neutral grounding resistor or
reactor arrangement, and earthing transformer use affects earth fault sensitivity and grading. Poorly
considered grounding can leave blind spots for high-resistance faults or create excessive nuisance operation.

Another is CT selection. In value-engineered projects, CT accuracy class and knee-point margins are
sometimes treated as procurement details. They are not. CT saturation during close-in faults can undermine
differential protection stability and fault discrimination.

Relay philosophy at the line interface is another major area. For EHV lines evacuating large RE blocks, line
differential or permissive schemes may be preferred for speed and selectivity, but they come with telecom
dependency. Distance protection as a standalone fallback must be tuned to the real line and source
conditions, not nominal assumptions.

Developers should also review breaker failure timing, lockout strategy and trip propagation carefully. An
overly aggressive trip matrix can disconnect the entire generation block for a localised bay problem. An
overly conservative one can prolong fault clearing and trigger upstream action.

For projects with BESS, charging and discharging quadrants introduce further considerations. Bidirectional
power flow, inverter current limits and fast control transitions can affect directional element reliability unless
settings are checked across all states.

This is where [HV/EHV substation design](/coreservices/transmissionengineering/hvehvsubstationdesign)
and [Transmission line engineering](/coreservices/transmissionengineering/transmissionlineengineering)
cannot sit in silos. Protection performance depends on the physical and electrical realities of the asset, not
just relay software.

What lenders, offtakers and utilities should ask before COD

Lenders increasingly understand that recurring electrical trips are not merely O&M irritants. They affect
DSCR, deemed-generation arguments, warranty claims and long-term plant reputation. Before disbursement
milestones tied to commissioning or COD, a few questions are worth asking:

» Has an independent protection coordination review been completed across plant and grid interface
boundaries?

Are the latest fault levels and utility network parameters incorporated?
 Are relay settings approved by all relevant parties, including utility where required?

» Have end-to-end tests been completed for line protection, transfer trips and breaker failure schemes?

Are disturbance recorders, SOE and time sync validated across all critical IEDs?

Is there a documented process for settings revision after adjacent network changes?
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C&l buyers under open access should ask a simpler commercial version of the same question: what is the
demonstrated evacuation reliability of the asset and what transmission-side trip history is visible? In a market
where contracted tariffs are tight, even modest unplanned outage hours can erode the savings case.

Utilities and policymakers should also note that standardisation can reduce avoidable delays. Clearer
templates for relay settings submission, telecom interface checklists, disturbance data requirements and
witness-test protocols would save time for both developers and grid operators.

A practical 2026 playbook for developers
For developers building renewable projects in India today, the most effective approach is procedural
discipline.

Start protection philosophy alongside detailed evacuation design, not after procurement award. Freeze
ownership of interface engineering across the plant and utility boundary. Obtain latest line constants,
transformer data, fault levels and utility philosophy notes early. Insist that inverter, wind OEM and BESS
suppliers provide the control and fault-response data needed for realistic studies. Plan at least one
independent review before site energisation.

A practical checklist looks like this:

» appoint a single interface owner for end-to-end protection coordination

* update fault level assumptions no later than 6 to 8 weeks before charging

- validate telecom readiness together with relay readiness

 conduct staged review of trip matrix, interlocks and auto-reclose logic

« verify CT/PT data against as-built drawings and test certificates

» complete end-to-end tests with utility participation where required

 archive baseline settings, test reports and disturbance templates for O&M use
* establish a post-COD settings governance process for network changes

In many projects, the engineering answer is not exotic. The real challenge is coordination across OEMs,
EPCs, utilities and commissioning teams working to compressed schedules. That is why owners benefit from
advisors who can combine studies, design, site support and utility interface management rather than treating
each as a separate package.

As India pushes toward higher renewable penetration in 2026, transmission protection coordination will
increasingly separate projects that energise smoothly from those that spend months in corrective loops. It is
one of the smallest items in budget percentage terms and one of the largest in consequence when
mishandled.

If you are planning ISTS or STU evacuation for solar, wind, hybrid or BESS assets, contact Growthifye’s
advisory desk for practical support on studies, design reviews, utility interfaces and commissioning risk
closure.

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 &
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SCADA](/coreservices/transmissionengineering/protectioncontrolandscada).
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