G ROWTH I FY E growthifye.com/insights

THOUGHT LEADERSHIP - BUILD . GROW . SUSTAIN 2026-09-03

Transmission Protection Coordination for RE
Evacuation in India 2026

By Sudarshan Karweer - 03 September 2026 - growthifye.com

How protection coordination affects RE evacuation timelines, grid compliance, outage risk, and lender
confidence in India in 2026.

India’s renewable pipeline is now large enough that transmission protection mistakes can no longer be
treated as minor commissioning snags. For solar, wind, hybrid and storage-linked projects connecting at 132
kV, 220 kV, 400 kV and above, protection coordination has become a first-order issue for evacuation
reliability, grid-code compliance, utility approvals and lender diligence.

In 2026, this matters more than it did even two years ago. The system is carrying more inverter-based
generation, short-circuit levels are changing across states, pooling substations are more congested, and
utilities are scrutinising relay philosophies more closely before granting final charging approvals. A poorly
coordinated scheme can produce nuisance tripping, wider outage propagation, failed disturbance records,
repeated settings revisions and delayed commercial operation.

This article looks at protection coordination for renewable-energy evacuation in India from a practitioner’s
perspective: where the risks sit, what studies are typically required, what timelines and costs to expect, and
what developers, lenders, DISCOMs, CTU/STU-connected entities and policymakers should watch in 2026.

Why protection coordination is now a strategic issue
Many renewable projects still treat protection as a downstream detailed-engineering package. That approach
is increasingly expensive.

The reason is simple: protection settings depend on the actual network, and the network is changing faster
than older protection practices assumed. A 300 MW solar plant at a 220 kV pooling substation may see fault
levels and power-flow directions change materially after nearby wind, storage or transmission augmentations
come online. Hybrid plants complicate matters further because export patterns differ by season and hour.

For lenders and offtakers, the consequences are tangible:
» Delayed charging approvals because relay settings are not accepted by STU/CTU or the transmission
licensee
» Spurious trips that reduce availability and PAF-linked revenue outcomes

* Incorrect fault clearance that can damage transformers, reactors, breakers or collector-system
equipment

» Cascading outages when time grading and zone selectivity are poor
* Repeated plant shutdowns for relay retuning after COD

* Insurance and warranty disputes when disturbance records show poor coordination or disabled
functions

In many states, utilities now expect complete and internally consistent relay setting calculations, disturbance
philosophy, event recording provisions and interface coordination with upstream substations before
energisation. This is especially true where evacuation infrastructure is shared by multiple generators.

What protection coordination covers in RE transmission projects
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For a renewable evacuation system, protection coordination is not just about feeder overcurrent settings. It
spans the complete fault-clearing philosophy from plant collector circuits up to the grid interconnection point
and often beyond.

Typical scope includes:

» Generator-transformer and inverter-transformer protection philosophy
» 33 kV or 34.5 kV collector feeder protection
» Main transformer differential, REF, Buchholz, OTI/WTI and backup protection
» 132 kV/220 kV/400 kV line distance protection and permissive schemes where applicable
» Busbar protection logic and breaker failure protection
» Auto-reclose philosophy, especially where inverter-based generation is involved
» Synchronisation check, dead-line/dead-bus logic and interlocks
» Under-voltage, over-voltage, under-frequency, over-frequency and ROCOF functions as per utility
practice
» Power swing blocking, load encroachment and out-of-step considerations on EHV lines where relevant
» Coordination with STATCOM, reactor, capacitor bank and shunt compensation protection
» Event recording, disturbance recording and SOE time synchronisation
For shared pooling stations and large parks, the interfaces become particularly important. A project relay may

be technically sound in isolation but still unacceptable if it does not coordinate with line, transformer and bus
protection philosophies of the upstream substation.

This is why developers increasingly need integrated [Power system
studies](/coreservices/transmissionengineering/powersystemstudies) and Protection, control & SCADA
review rather than isolated relay vendor submissions.

2026 technical challenges unique to inverter-heavy grids

Protection for inverter-based resources is not a copy-paste of conventional generation practice. The key
issue is that fault current contribution from modern inverters is lower, controlled and often short-lived
compared with synchronous machines.

That creates several design and settings challenges in 2026:
» Overcurrent elements may become less dependable for remote faults because available fault current
margin over load current is narrower.

« Directional elements can misoperate if polarisation and weak-infeed conditions are not carefully
assessed.

» Distance protection reach can be affected by fault resistance, mutual coupling and changing source
impedance on weak grids.

» Auto-reclose philosophy must reflect whether inverter controls and grid code provisions support stable
reconnection after transient faults.

» Negative-sequence and zero-sequence behaviour may differ depending on transformer vector groups,
grounding practice and inverter controls.

» Hybrid projects with BESS can alter bidirectional flows, changing directional and backup coordination
requirements.
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At the 220 kV and 400 kV levels, utilities are increasingly conservative where weak infeed is expected.
Developers should not assume that standard numerical relay templates from prior projects will be accepted
without network-specific justification.

Another common issue is time synchronisation and records. In disturbance review meetings, missing
COMTRADE files, inconsistent SOE timestamps and incomplete relay oscillography still create avoidable
disputes. In 2026, those gaps are no longer seen as minor documentation issues; they are treated as
operational-control weaknesses.

What studies and deliverables utilities usually expect
The exact list varies by state utility, central transmission utility interface and transmission owner, but most
serious renewable projects should expect a structured study package before charging.

A robust package normally includes:

 Short-circuit study at all relevant voltage levels and system configurations
» Load-flow cases for maximum export, minimum export and contingency conditions
 Protection coordination study with TCCs and grading margins

» Distance protection reach and time setting calculations for all line sections
« Differential protection stability checks, including CT ratio/saturation review
 Earth-fault protection philosophy based on grounding arrangement

» Breaker failure logic and tripping matrix

» Busbar protection zoning and CT placement review

» Auto-reclose and synch-check philosophy note

* Relay setting sheets with version control and approval workflow

» SLDs, trip logic diagrams and interlocking philosophy

 Disturbance recorder and event logger point list

* Interface matrix with upstream/downstream substations

For ISTS-linked projects, review cycles often involve EPC contractor, relay OEM, developer,
pooling-substation owner, transmission licensee and sometimes SLDC/RLDC-facing operational
stakeholders. That means document control matters almost as much as technical quality.

Practical timelines in 2026 are typically:

» 2 to 4 weeks for data collection if upstream utility data is available

» 3 to 6 weeks for initial studies and draft settings on a mid-sized project

» 2 to 8 weeks for utility comments, revisions and joint review cycles

» 1 to 3 weeks for final as-charged settings issue and site implementation checks

In total, a realistic end-to-end window is often 8 to 16 weeks. Where upstream settings are unavailable, bay
changes are ongoing, or multiple generators share the same evacuation node, this can extend beyond 20
weeks.

Cost, outage and bankability implications
Protection coordination is inexpensive compared with the cost of getting it wrong.
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For a utility-scale project, specialist study and coordination costs may range broadly as follows in 2026,
depending on voltage level, complexity and interface count:

* Rs 8 lakh to Rs 20 lakh for a relatively standard 132 kV or 220 kV renewable evacuation package

* Rs 20 lakh to Rs 45 lakh for multi-bay, multi-line, shared pooling or 400 kV interface cases

» Additional costs where repeated utility iterations, OEM-specific logic customisation or post-fault forensic
studies are needed

Against this, one significant misoperation can be much costlier.
Consider a 250 MW solar project with a CUF-driven daily generation value of roughly 1.2 to 1.5 million units
during a high-output day. At a realised tariff or merchant-equivalent value of Rs 2.8 to Rs 4.5/kWh, a single

day of evacuation loss can imply Rs 34 lakh to Rs 68 lakh of gross revenue impact. If the event also triggers
restart delays, scheduling deviations or repeated derating, losses rise further.

For wind and hybrid projects, outage economics can be more volatile because high-resource periods are
concentrated. A nuisance trip during peak wind windows can compress monthly receivables quickly.

Lenders increasingly ask practical questions such as:
» Has the project completed final approved protection studies aligned with the latest network
configuration?
 Are relay settings frozen and issued as as-built/as-charged documents?
» Are event and disturbance recording systems commissioned and time-synchronised?
« Is there any unresolved utility observation affecting final reliability or deemed operational acceptance?
e Does the O&M team have a controlled settings management process?

These are not academic points. They affect availability assumptions, reserve provisions, DSCR resilience
and curtailment-versus-outage attribution during disputes.

Common mistakes seen in Indian RE evacuation projects
Several recurring problems continue to appear across projects in 2026.

First, developers often finalise relay settings using outdated network data. By the time charging occurs,
nearby lines, transformers or generation projects may have changed the fault levels and source impedance
materially.

Second, interface coordination is neglected. Plant-side EPC teams may optimise settings only within their
fenced scope, while the actual trip selectivity depends on upstream line and busbar philosophies.

Third, CT and VT details are not checked deeply enough. Incorrect assumptions on class, ratio, burden or
wiring can undermine otherwise sound relay calculations.

Fourth, breaker failure and tripping logic testing is rushed near COD. Functional logic errors then appear
during first faults or during maintenance switching.

Fifth, disturbance recording and SCADA point verification are left late. When the first event occurs,
operations teams cannot conclusively diagnose whether the fault was internal, external, transient or due to
settings error.

Sixth, project companies fail to maintain settings governance after COD. Ad hoc site changes without central
approval create hidden risk, especially across portfolios.
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A stronger approach is to integrate  protection review with [HV/EHV  substation
design](/coreservices/transmissionengineering/hvehvsubstationdesign) and [Transmission line
engineering](/coreservices/transmissionengineering/transmissionlineengineering) from early design stages,
rather than waiting for relay commissioning.

A practical 2026 roadmap for developers, utilities and policymakers
For developers and C&l-backed captive/open-access sponsors, the priority is early preparation.

» Freeze data requirements during basic design, not after equipment dispatch.

» Obtain upstream protection philosophies and existing settings as early as possible.

* Run studies for multiple grid conditions, not just a single base case.

* Include BESS operating modes if the project is hybrid or storage-linked.

» Require relay OEMs to provide editable and traceable calculation packages.

» Conduct joint interface reviews with transmission owners before site commissioning.

» Lock a formal settings-change management process for operations.

For utilities and transmission licensees, standardisation would reduce cycle time materially.

 Publish submission checklists for RE protection studies by voltage level.

» Standardise preferred grading margins and interface assumptions where feasible.
» Require disturbance recorder and SOE compliance before final acceptance.

» Maintain updated upstream system data rooms for connected generators.

For policymakers and sector institutions, the opportunity is procedural clarity. As RE penetration rises,
protection coordination deserves more visibility in connectivity and commissioning frameworks. Not every
outage is curtailment; a meaningful share of losses arise from avoidable interface-design and settings issues.
Better reporting categories would improve planning and accountability.

Protection coordination may sound narrow, but in today’s Indian renewable market it sits at the intersection of
engineering quality, grid reliability and project finance. The projects that treat it as a strategic workstream
rather than a vendor checkbox will generally achieve smoother energisation, fewer post-COD disruptions and
stronger lender confidence.

If your project is approaching connectivity, charging approval, settings revision or lender review, contact
Growthifye’s advisory desk for support on transmission engineering, study review and implementation
strategy.

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).

Sudarshan Karweer — Chief Executive Officer, Growthifye
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Over 23 years in management consulting — concept to scale — building and scaling new-age digital and energy businesses.
An EY alumnus, Sudarshan leads Growthifye's renewable energy & storage advisory, EPC, transmission engineering and
green-financing practices for developers, utilities and C&l consumers across India.

Contact: info@growthifye.com - +91 84510 99371 - growthifye.com

This article is for general information only and does not constitute engineering, financial or legal advice. © Growthifye. Sharing with
attribution is welcome.
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