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GIS vs AIS Substations for RE Evacuation in India
2026: Cost, Land, ISTS

By Sudarshan Karweer - 13 September 2026 - growthifye.com

A 2026 practitioner guide to GIS vs AIS substations for RE evacuation in India: capex, land, timelines,
grid codes and lender implications.

India’s renewable build-out is now constrained as much by evacuation execution as by module or turbine
supply. By 2026, developers bidding into SECI, state tenders, RTC, FDRE and open-access markets are
routinely discovering that the substation architecture choice can shift project IRR, COD risk, insurance terms
and even lender appetite. One of the most practical decisions in that chain is whether to adopt GIS or AIS for
pooling and grid interconnection substations.

This article looks at gas-insulated substations (GIS) versus air-insulated substations (AIS) specifically for
renewable-energy evacuation in India in 2026. The focus is not textbook technology comparison, but actual
implications for ISTS connectivity, green energy corridor interfaces, bay planning, land acquisition, outage
coordination, maintainability and financing.

Why GIS vs AIS has become a board-level decision in 2026
Five years ago, many renewable developers treated the GIS-versus-AlS choice as an EPC engineering
detail. In 2026, that is no longer workable for utility-scale solar, wind, hybrid and storage-linked projects.

Three structural changes explain why:

» Land has become a first-order risk in major renewable states suchas smmmmmmm, Gujarat,
Karnataka, Maharashtra, Andhra Pradesh and Tamil Nadu, especially around high-voltage pooling points
and existing transmission corridors.

* Interconnection timelines are tighter. GNA-linked readiness, bay availability, shutdown planning and
substation augmentation are increasingly gating COD.

 Fault levels and network complexity have risen near major renewable zones, requiring more careful
consideration of switching schemes, equipment ratings and future expansion.

For a 220 kV, 400 kV or 765 kV evacuation interface, the substation concept now affects:

* upfront capex

« land cost and title complexity

e environmental and local-permission timelines
 forced outage exposure

 ease of future bay addition

 spare strategy and O&M model

* lender comfort on schedule and technology risk

The right answer is therefore location-specific, not generic.

What GIS and AIS mean in the Indian RE evacuation context
AIS uses air as the primary insulation medium. Equipment is generally arranged outdoors with larger
clearances, larger footprints and simpler visual access for inspection and maintenance. AlS remains common
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across India because of lower primary equipment capex and contractor familiarity.

GIS uses enclosed metal-clad modules with insulating gas and compact layouts. In India’s transmission
ecosystem, GIS is now widely used where land is constrained, contamination risk is high, urban or industrial
siting is tight, or reliability and compactness justify higher capex.

For renewable evacuation, developers typically encounter this choice in one of four situations:

* a dedicated pooling substation for a solar, wind or hybrid park

 aplant-side EHV substation connecting to STU or ISTS infrastructure

* a bay extension or augmentation at an existing utility substation

 a high-density substation within an industrial or port-adjacent area serving captive/open-access loads

In practice, hybrid configurations are also common. For example:

e GIS at 220 kV or 400 kV switchyard with AIS yard for lower-voltage auxiliaries
» GIS line bays and transformer bays in compact sites, with AIS future expansion parcels
« indoor GIS integrated with control building architecture where dust, salinity or local zoning is severe

This is where experienced [HVIEHV substation
design](/coreservices/transmissionengineering/hvehvsubstationdesign) becomes critical, because a poor
early decision can lock in avoidable civil cost or future bay bottlenecks.

2026 cost comparison: where GIS is more expensive and where it saves
money

At face value, GIS is more expensive than AIS on primary equipment cost. For India in 2026, developers
commonly see broad indicative differences like these, depending on voltage class, bus scheme, bay count,
OEM, domestic-content mix, import dependence and site conditions:

e 220 kV GIS switchyard scope may cost around 1.5x to 2.2x comparable AIS primary yard scope

» 400 kV GIS may cost around 1.6x to 2.4x comparable AlIS primary yard scope

« civil and building costs for GIS can partly offset this if land is expensive or terrain is difficult

» total project cost delta often narrows substantially after including land, boundary development, access
roads, grading and delay costs

Indicative land footprint reduction is often the deciding factor:
e GIS can reduce switchyard footprint by roughly 60% to 90% compared with AlS, depending on
configuration

« at high land-cost locations near industrial loads, urban peripheries or congested interconnection nodes,
this land saving can more than offset higher equipment capex

Developers should avoid comparing only EPC package prices. A proper 2026 evaluation should include:

* land acquisition price per acre or per hectare

» stamp duty, conversion and local approval cost

 schedule value of earlier COD

» expected shutdown coordination complexity for tie-in works
 spare parts philosophy and long-term service agreement cost
e insurance premium implications
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« future bay addition probability over 10 to 15 years

A simple example illustrates the point. If AIS appears cheaper by, say, Rs 12-18 crore at the equipment and
erection level for a 400 kV interface, but requires 12-18 additional acres near a constrained node, plus longer
grading and right-of-way adjustments, the total landed cost gap can disappear quickly. If the AlS option also
pushes COD by even 60-90 days, the lost revenue from delayed commissioning can outweigh the capex
saving.

For open-access C&l projects and FDRE plants, where contracted offtake revenue depends heavily on
commissioning certainty, schedule-adjusted economics often favor GIS more than headline capex tables
suggest.

Land, environment and timeline: the real GIS advantage in renewable
corridors

In India’s renewable belts, substation delivery delays increasingly come from non-electrical causes. Land
parcel fragmentation, site levelling, monsoon windows, local approach access and boundary-related litigation
can all affect schedule.

GIS offers clear advantages where:

* the available land parcel is small or irregular

* the site is near an existing transmission node with limited expansion room
* soil conditions make extensive outdoor foundations costly

« dust, salinity, industrial pollution or coastal exposure are severe

« local development controls favor lower visual spread and compact layouts

AIS still works well where:

* land is available at reasonable cost

* site access for large equipment erection is easier in open terrain

« future expansion requires multiple additional bays over time

* local utility teams prefer simpler inspection and maintenance access
* the project is in a remote renewable park with lower land pressure

For coastal Gujarat and Tamil Nadu, or highly dusty zones in Rajasthan, environmental conditions matter.
GIS can offer better performance stability in contaminated environments, though developers must also
evaluate gas handling, OEM support responsiveness and specialist maintenance capability.

Timeline-wise, the comparison is nuanced. GIS has longer manufacturing lead times in some cases,
especially if OEM slots are tight or imported components face logistics delays. AIS may have simpler supply
chains for certain yard elements. But field erection, land development and overall site integration often favor
GIS.

In 2026, the practical question is not “Which technology is faster in theory?” It is “Which option gives the
highest probability of achieving the granted connectivity timeline with least interface risk?”

ISTS, STU connectivity and bay planning implications

For projects requiring connectivity to ISTS or major STU nodes, the substation concept affects more than
internal plant design. It shapes negotiations and approvals around bay extension, outage blocks, protection
integration, metering and future augmentation.
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Key issues to examine include:

» whether the interconnecting utility node already uses GIS or AlS architecture
* available physical room for line bay or transformer bay addition

* bus scheme compatibility and future redundancy expectations

» outage window constraints for tie-in to live substations

* metering, communication and SCADA integration requirements

» fault level headroom at the connection point

If the existing utility node is GIS-based, matching that architecture for the extension may simplify interface
engineering. If the utility substation is AIS with ample space, an AIS extension can be cheaper and
operationally familiar. But if spare space is tight, GIS bay insertion may be the only realistic option.

Developers should also think beyond initial GNA or connectivity quantum. Many projects now evolve from
standalone solar to solar-plus-BESS or from wind to hybrid operation. That can change transformer loading,
reactive support needs, auxiliary consumption profile and future bay requirements.

This is where [Power system studies](/coreservices/transmissionengineering/powersystemstudies) should
inform substation concept selection early, rather than after layout freeze. Studies should cover at least:

* load flow across operating scenarios

* reactive power and voltage control needs

* short-circuit contribution and equipment duty checks

* transient performance implications of switching configuration

« transformer sizing and n-1 philosophy where applicable

« future expansion cases including storage integration

Substation design isolated from network studies is a recurring cause of late redesign in Indian evacuation
projects.

Reliability, maintainability and lender considerations

Lenders and investors are increasingly sensitive to evacuation-system bankability. They want to know not
just whether the line and substation can be built, but whether they can be operated with acceptable outage
risk and manageable O&M costs.

AIS advantages from an operations perspective often include:

* easier visual inspection

» simpler access to many components

* lower specialist dependency for routine maintenance
 potentially lower cost of some repairs or replacements

GIS advantages often include:

» compact, enclosed arrangement with lower exposure to environmental contamination
* lower external disturbance risk in dense or polluted settings
* potentially higher availability in harsh environments if maintained properly

* less land-side operational complexity
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But GIS requires discipline in:

» gas monitoring and leak management

» OEM-specific maintenance procedures

* specialist test equipment and trained personnel

» spare-module strategy and long-lead replacement planning

This is why lenders increasingly ask for clarity on:

* OEM track record in India

 annual maintenance contract structure

* critical spare philosophy

« interface responsibility between plant EPC, substation EPC and transmission package
» warranty terms linked to performance and leakage

e emergency restoration plan

For projects seeking long-tenor debt, a substation concept that reduces land and interface risk can improve
overall bankability even if capex is higher. Conversely, if GIS is proposed in a cost-sensitive project without
local service readiness, lenders may ask tougher questions on O&M resilience.

[Protection, control & SCADA](/coreservices/transmissionengineering/protectioncontrolandscada)
architecture also differs in practical complexity depending on bay density, interlocks and future extension
philosophy. Developers should ensure relay panels, station bus, event recording, time synchronization and
remote operation requirements are frozen early with the utility counterpart.

When AIS is the better answer, and when GIS clearly wins
AIS is usually the stronger choice when:

* land is abundant and inexpensive

* the site is in an open renewable zone with low contamination stress

» multiple future bays are likely and easy expansion matters

e owner O&M teams want maximum familiarity and easy access

» the schedule is not constrained by land or compact-site civil works

» budget pressure is acute and schedule-adjusted benefits of GIS are limited

GIS is usually the stronger choice when:

¢ land near the interconnection point is scarce or expensive
» bay extension has to fit into a constrained utility node
* pollution, salinity or dust exposure is severe
e a compact footprint materially reduces approval and construction risk
« faster practical site execution outweighs higher equipment capex
* the cost of COD delay is high under PPA, OA or merchant exposure
There is also a third category: projects where GIS and AIS should be evaluated as a hybrid, not as binary

alternatives. Many developers still miss this middle path.

A disciplined selection framework for 2026 should score both options across:

© Growthifye - Vriddhim Business Advisory LLP - info@growthifye.com - +91 84510 99371 Page 5



G ROWTH I FY E growthifye.com/insights

THOUGHT LEADERSHIP - BUILD . GROW . SUSTAIN 2026-09-13

* capex
* land cost

 execution timeline

« interface complexity

 outage risk during tie-in

« future expandability

* maintainability

* lender acceptability

* environmental suitability

« lifecycle cost over 20-25 years

In several recent Indian renewable cases, GIS did not win because it was cheapest. It won because it
reduced aggregate project risk. In other cases, AIS remained the rational choice because the land and
expansion context justified it.

A practical decision checklist for developers and C&I buyers
Before freezing GIS or AIS for an RE evacuation project in India, ask these questions:
* What is the real all-in land cost, including legal and conversion delays?
* Is the interconnection at ISTS or STU level likely to require constrained bay integration?
* How much revenue is at risk if COD slips by one quarter?
» What future expansion scenarios are credible: storage, hybridization, additional feeders?
» Are local O&M teams equipped for GIS lifecycle requirements?
» Does the utility counterpart have architecture preferences that could influence approval speed?
* What is the fault-level trajectory at the node over the next 5-10 years?
* Has the substation concept been validated with network studies and utility interface assumptions?

For C&l consumers procuring renewable power under open access, this engineering choice also matters
indirectly. A developer with a weak evacuation design may face higher curtailment risk, delayed
commissioning or avoidable availability losses, all of which eventually affect delivered tariff certainty and
contract performance.

The GIS-versus-AlS decision is therefore not merely a switchyard matter. It is a commercial structuring
decision at the intersection of land, grid readiness, financing and execution.

Growthifye supports developers, C&l buyers, utilities and investors on substation architecture, Connectivity &
open access strategy, and integrated technical due diligence for evacuation packages. If you are evaluating a
new RE interconnection or troubleshooting a delayed evacuation plan, contact Growthifye’s advisory desk.

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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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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