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India Energy Storage Alliance

India Energy Storage Alliance (IESA) is a leading industry
alliance focused on the development of advanced energy
storage, green hydrogen, and e-mobility technologies in India .

uMO! Welon is to make India a global hub for R&D,
manufacturing, @ and adoption of advanced energy storage, e-
mobility, and green hydrogen technologies

The alliance has been at the forefront of seminal efforts to
shape an enabling policy framework for the adoption of
energy storage, electric mobility, green hydrogen, and
emerging clean technologies in India .

With close to a decade of experience, IESA provides its
member network a holistic eco-system to network and grow
its business in India and the world by providing in-depth
market analysis, facilitating dialogue between industry
and government stakeholders, and providing the latest skill-
development training . Over the years, IESA has launched
several Initiatives and councils that support its member
companies in staying ahead of the curve .

Today IESA is a proud network of 180+ member
companies, encompassing industry  verticals from energy
storage, EV manufacturing, EV charging infrastructure,
green hydrogen, microgrids, power electronics, renewable
energy, research institutes and universities, and cleantech
startups .
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Our Members

MAKING INDIA AGLOBAL HUB FOR R&D, MANUFACTURING AND ADOPTION OF
ADVANCED ENERGY STORAGE,EV AND GREENHYDROGEN TECHNOLOGIES
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Our Members

MAKING INDIA AGLOBAL HUB FOR R&D, MANUFACTURING AND ADOPTION OF
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Our Verticals
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Stationary Energy Storage

Stationary Energy Storage
India (SESI) Council has been
created to support the energy
storage industries in various
aspects such as energy storage
market  growth, creating an
ecosystem to foster the
development of energy storage
in India .

For faster deployment of
energy storage in India, it
requires collaboration and
stakeholder engagement along
with  policy and regulatory
support, the council has been
collaborating with partner
companies and central and
state government entities to
accelerate the growth of India's
energy storage sector .

e-Mobility

India Electric Mobility Council
(IEMC) helps explore
opportunities to exploit
potential of R&D,
manufacturing of e  -Mobility
technologies and adoption of
clean transport in India

Drive R&D and support
localization of EV supply chain
and Manufacturing in India .

Promote collaboration, address
regulatory frameworks and

facilitate supportive ecosystem .

Manufacturing  and
Supply Chain

India Battery Manufacturing
and Supply Chain Council
(IBMSCC) was launched in

December 2021 with the
objective of strengthening
u s O 3dbpwdiic battery
industry across the value
chain. The council works with
over 60 industry stakeholders
involved in Advanced
Chemistry Cell (ACC) battery
manufacturing and related
components.

IBMSCC provides end -to-end
support, including market
research, strategic business
planning, technology due
diligence, policy advocacy,
and capacity building.

Green Hydrogen

IESA launched India Green

Hydrogen Council (IGHC) in 2023.

IGHC strives to identify
opportunities and address
barriers for India to realize the
potential of R&D and
manufacturing of green
hydrogen technologies and
adoption of green hydrogen and
its derivatives in clean transport,
energy storage, and industrial
uses.

IGHC works with over 40 member
companies, R&D institutions and
natonal & international  partner
organizations  across the green
hydrogen value chain .

Recycling &Re-Use

IESA  launched the India
Recycling and Re-use
Council(IRRC)in 2024 to take
forward our members' interests
in  market research, policy
advocacy, R&D & collaboration
within  the battery circularity
industry .

IRRC works with  dedicated
battery Recycling & second life
players . The Council has been
engaged with various relevant
ministries / government  bodies
such as Ministry  of Forest,
Environment and Climate
Change (MoEFCC), Ministry of
Mines, Bureau of Indian
Standards BIS) & Central
Pollution Control Board (CPCB).




IESA Offerings

ADVOCACY

Working Groups

INDUSTRY
REPORTS

MARKET
DEVELOPMENT

off

Annual Stationary Energy
Storage Outlook

Y

Accelerating Innovation &
Supporting Start -Ups

TRAINING AND
CAPACITY BUILDING

i

)

Corporate Trainings

MANUFACTURING,
SAFETY &RECYCLING

CONFERENCES, EVENTS
AND PUBLICATIONS

[y am Yo

Manufacturing
Masterclass

Knowledge Series
Webinars

Strategy and Policy
Support

Annual Electric Vehicle
Market Overview

Consulting Support

Annual Green
Hydrogen Report

Beyond Batteries Initiative
(Electric,Thermal, Grauvity,
Hydrogen)

Industry Academic
Partnership

IESA Safety &
Standards Taskforce

India Energy Storage
Week (IESW)

Members meeting
with Government

Emerging Technology
Review Report

Tender Analysis and
Update

Classroom Trainings

IRRC (IESA Recycle &
Reuse Council)

Round Tables

Knowledge Paper /
Case Studies / White Paper

Global Partnerships

Hands -On Trainings (Cell
fabrication &Testing)

Lead acid &Li-lon Lab

Stationary Energy Storage
Conference (SESI)

Podcast Interviews

India Battery
Manufacturing  Supply
Chain Summit

Investor Meets

Women in Energy

Webinars

Lead Acid &Li-lon Lab

. India Energy Storage Alliance




. India Energy Storage Alliance
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requirement of INR 479 Thousand Crores between 20221 2032

Estimated Energy Storage Capacity (GWh) , Estimated Investment Required in ESS
Estimated Energy Storage Capacity (GW) £380 |
368
320
230 i 111
74 |
61 | 411
| 336
16 42 47 | 82 57
5 e i
- 35 -
2026-27 2029-30 2031-32 2047-48 : 2026-27 2029-30 2031-32 2047-48 , INR Thousand Crores 2022-2027 2027-2032
m PSP (GW) 7 19 27 90 : PSP (GWh) 48 128 175 540 . PSP (INR Cr.) 54 75
m BESS (GW) 9 42 a7 230 ! mBESS (GWh) 35 208 236 1840 ' mBESS (INR Cr.) 57 293
e Total ESS (GW) 16 61 74 320 e Total ESS (GWh) 82 336 411 2380 e Total ESS (INR Cr.) 111 368
m BESS (GW) m PSP (GW) e Total ESS (GW) m BESS (GWh)m PSP (GWh) e Total ESS (GWh) m BESS (INR Cr.) mPSP (INR Cr.) e Total ESS (INR Cr.)

Source: National framework for promoting Energy Storage Systems \’ IESA
India Energy Storage Alliance



The Government of India has supported this growth by various Policy and Regulatory measures

D | Energy Storage Obligations (ESO)Target set to 4% of energy requirement by 2030, 10 states includes the same in state RE policies

D National Framework for Energy Storage shared. All solar installations advised to haW@% ESS (2 hoursparticipation

D | ISTS wailvers,transmission charge waiver along with grant of connectivity approval for ESS formulated

Viability Gap Funding (VGF) to support 13.5 GWhof Standalone BESS (30% support) projects approved for 8 states, apart from
CPSU

D Guidelines shared for competitive bidding for standalone BESS, Pumped Hydro and RE+ ESS projects

b BESS allowed to participate in Secondary and TertiaAncillary Markets along with participation in HRDAM segment

Hh | Energy Storage identified a€hampion Sector and included inHarmonized Group of Infrastructures

R T S S

AV h | SeparatePolicy to promote Pumped Hydro announced in Union Budget 20245, draft shared byMoPin August 2024

Source: India Stationary Energy Storage Report 2024 \’ IESA

India Energy Storage Alliance



Policy & Regulatory Developments T1India Energy Storage Sector

Supply Side Enablers

D INR 18,100 crores approved for production linked incentive scheme for building 50 GWh of ACC Battery Gigafactories in Indi&#h

D 30 Critical Raw Minerals identified by Government, auctions in progress

D Government reaches out tocritical mineal producers in US, Australia, UK, South Korea and Japan for processing tech

PLI scheme for critical raw mineral mining being planned

D | State Governments giving incentives and subsidies to battery manufacturers to set up facilities in States

0 Exemption of customs duty for critical minerals and Critical Minerals Mission announced

H | India set KABIL initiative to investigate securing long term supply of raw minerals through collaborations and partnerships

R R TR TR R

47 b Ministry in plan to design a PLI scheme for battery recycling to boost circularity

Source: MNRE and State Energy Websites, Press releases, compiled by Debmalya Sen “ IESA



States has been equally making storagee a part of the State RE Policies and setting ESS Targets

Legend:

Source: India Stationary Energy Storage Report 2024

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

_______________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________

Karnataka focus is to meet RTC power with support of energy storage, create market for
- development of ESS capacity to support proposed increase in RE generation. '

_______________________________________________________________________________________________________________________________________________________

Maharashtra 50 MW storage to be developed by 2025, encourages solplus-storage EV
' charging stations, land benefits and loan facilities

_______________________________________________________________________________________________________________________________________________________

Madhya Pradesh focus to promote design and development irRE hybrid and energy
' storage space, minimum storage capacity, etc.

_______________________________________________________________________________________________________________________________________________________

Odisha encourage RE projects with energy storage, incentives for
' BESS and PSP projects, priority for development of hybrid projects with energy storage.

_______________________________________________________________________________________________________________________________________________________

Rajasthan Energy storage specific target of 18 GWh by 2028, minimum requirement of
- storage, RPO benefits, R&D and manufacturing focus..

_______________________________________________________________________________________________________________________________________________________

Tamil Nadu aims to meet solar target with support of energy storage systems, projects to be
- developed by TANGEDCO or private sector.

_______________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________

. Telanganafocuses on BESS, PSP and FDRE & Hybrid projects. Incentives towards Land
reimbursement of charges, electricity duties etc. Target8.8 GW by 2030 and 7.9 GW by
2035 (BESS& PSP)

_______________________________________________________________________________________________________________________________________________________

Uttar Pradesh focus on addition of solar capacity with ESS, research and development of
- energy storage technologies.Incentive of Solar + BESS. '

_______________________________________________________________________________________________________________________________________________________

Uttarakhand Encourage solarplus-storage solution, capital subsidy for BTM ESS,
- exemption from transmission and wheeling charges.

______________________________________________________________________________________________________________________________________

India Energy Storage Alliance



Short Term Resource Adequacy Plan FY 202526 projects India will require
A4GW/ 17 GWh of BESS & 3GW/ 16 GWh of PSP by 2026

Taking all projects under whatever phase of developmenthey are into account and assuming the projects will come LIVE by the timelines (18 months) and will get a PSA Signed
as soon as it is awarded the presenBESS pipeline is 43 GWhand PSP Pipeline (under competitive bidding)is 60 GWh BUT!!!II [JWIH ¢ UK q e nn Y | | Wa YW (I

Source: Resource Adequacy Plan, compiled by Debmalya Sen

Technology Month Wise Capacity Addition up to FY-262& per Resource Adequacy Plan il ot e S R e
Stage No. GW GWh GWh GWh
. Solar [[NWind | BESS | BESS | PSP PSP
Financial Year Month MW MW MW MWhH MW MWH NIT 04 1.21 0.06 _ 0.06
Commissed in FY 2025 | ApritOctober| 10,310 | 1,830 0 0 0 0 RfS 20 6.22 39.60 19.50 21.30
Nov24 1,498 474 0 0 0 0 Bidding Closed 06 2.40 4.40 - 4.40
Dec24 2 536 583 2 71 0 0 Cancelled 29 11.43 38.72 31.63 5.35
FY 2£5 Jan25 1,842 898 500 3,000 250 1,500 Awarded 20 10.74 23.41 12.00 10.26
Feb25 1,144 45 0 0 0 0 Execution 17 9.22 32.18 27.45 5.23
Mar2s | 3,525 | 549 170 940 90 | 5760 || oOperational 06 0.36 0.36 0.00 0.36
Total (FY 2a5) 10,544 | 2,549 672 4,011 | 1,210 | 7,260 — - . F— - p
ApE25 2,268 600 0 0 0 0
May25 2,268 302 1 1 240 1,440
Jun25 2,096 540 0 0 0 0 P
Rf
Juk2s 2,455 788 0 0 0 0 s
Aug25 2,354 451 500 2,500 750 4,500
Sep25 2,088 595 500 1,000 0 0
FY 256
Oct25 1,736 348 1,750 | 9,500 0 0
Now-25 2,250 438 0 0 0 0
Dec25 1,970 739 125 500 500 3,000 Awarded e
Jan26 2,140 552 200 800 0 0
Feb26 2,199 450 250 500 0 0
Mar26 2,710 450 0 0 0 0 e
Total (FY 286) 26,532 | 6,253 | 3,326 | 13,001 | 1,490 | 8,940

“ India Energy Storage Alliance



India Energy Storage Linked Tenders Tracker 2018r 2025

i 110
RE Capacity ESS Capacity PSP Capacity BESS Capacity -
Stage Number of Tenders !
GW GWh GWh GWh :
NIT 04 1.21 0.06 - 0.06
18
RfS 25 1.72 57.01 35.25 22.96
Bidding Closed 07 2.40 5.40 - 5.40
Cancelled 29 11.43 38.72 31.63 [1.22 ,
Awarded 18 10.74 10.26 - 9.11 20
Under Construction 20 9.22 46.64 39.45 7.69 ’
Operational 07 0.16 0.40 0.00 0.40
Total 110 43 158 106 53
A As of April 2025, BESS capacity of 400 MWh is operational, with ~0.5 GWh worth capacity expected 29
to come online by Q2 2025 ‘
A Of the total ESS capacity, 35% is under various stages of execution, 24% is 3 :
cancelled and 36% is under tendering process . i °
25 24 :
* [ ]
4 10 :
14 5 26
2
i 2 . 17
2 =l : 2 i 7 5
—— ¢ B S —— ¢ 1 2 g 4
2018 2019 2020 2021 2022 2023 2024 2025 i Total
Legend _ ~ Under Construction Awarded Bidding Closed Cancelled Open Tender ~ Notice for Tender I |
Note: The numbers in the graph refers to the number of tenders. Captures only projects/ tenders in competitive bidding domain Updated till 07 May 2025

Source: Tender nodal agency websites, press releases, compiled by Debmalya Sen IESA
u India Energy Storage Alliance



As of April 2025, 158 GWh of ESS Capacity tenders has been shared of which 56 GWh is In various stages of

execution and 59 GWh is in tendering

Technology Breakup of Tenders (GWh)

nrocess with 39 GWh tenders cancelled

Capacity wise Tender Status as of April 2025 (GWh)

Operational

Others

158 0% 4%
° Execution BOOT
29% %
RfS
36%
EPC .
23% Business
57 Models
Awarded
7%
Bidding Closed
106 3%
o 1 Cancelled
040 ! 25%
35
- 1.7 X
> 70
[ ]
53
° 39 5.6 X
. 41.3
23 > 41 41
39 e ®es 1.4 °
—0.40
. 31.6 7.2
32 5.8 37.0
5 . —2.9
9 10
—3% = 12.5
BESS (GWh) PSP (GWh) Total ESS (GWh)
2018- 2022 2023 2024 2025
Legend — Under Construction Awarded Bidding Closed Cancelled Open Tender Notice for Tender

Note: Captures only projects/ tenders in competitive bidding domain. Certain tenders are agnostic of technology hence not ¢taped in BESS or PSP but taken into the total ESS column

46.2

10.4

39.0

5.4

57.0



Note: Limited to utility scale competitive bid tenders only

The Indian Energy Storage Tender Landscapet Multiple Innovations,

Present Status of Tender

some hits and some misses

=
Standalone
Tender Category *
Assured Load Peak ESS/ RTC
BESS PSP _ RTC Total
Peak Following Supply
_ Solar (GW) +
Unit GWh GWh GW GW GW GW GW GW
BESS (GWh]
Number of Tenders 37 13 9 6 3 2 20 9 28
Total Capacity 32.5 13.9 10.3 5.4 3.6 1.7 21.6 9.5 10.5/12.9
NIT 0.02 - - - - - - - 1.2 /0.04
Tender Open 16.4 354 1.5 1.0 1.2 1.5 5.1 0.5 2.6/5.1
Bidding Closed 3.0 - - - - - - 1.2/ 2.4
Tender Awarded 3.8 - 3.2 0.6 1.6 0.2 5.6 1.9 3.4/ 5.4
Cancelled 4.8 34.5 0.4 3.8 0.7 - 4.9 5.8 1.2/0.7
Under Construction 4.5 39 5.3 - - - 5.3 1.3 1.2/ 1.2
Operational 0.04 - - - - - - - 0.2/0.2

Source: Tender nodal agency websites, compiled by Debmalya Sen

“ India Energy Storage Alliance



Various Options of Clean Power T BESS gets competitive

From plain vanilla wind and solar to RE Hybrid + BESS to Solar + BESS and standalone BESS, recent tariffs shows ADVANTAGE BES

-
3.09
2.15

Standalone Wind Standalone Solar Wind Solar Hybrid FDRE Load Following FDRE Peak Assurance FDRE Peak Only FDRE RTC FDRE RTC (without storage) Solar + BESS (2 Hours) Solar + BESS (4 Hours) Standalone BESS (2 Hours 2Standalone BESS (2 hours Standalone BESS (2Hours 1
cycle with VGF) without VGF) cycle with VGF)
1.Plain Vanilla 1. Plain Vanilla 2. Hybrid 3. FDRE 4. Solar + BESS 5. Standalone

Source: Tender nodal agency websites, compiled by Debmalya Sen. Standalone BESS tariffs in INR lacs/MWh/month all otheridRk\Wh

“ India Energy Storage Alliance



BESS Landscapet The Winners
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There are a sizable capacity (23 GWh ESS (11GWh BESS) associated with ~11 GW RE) in market waiting for an dgéker. 5
projects (5 GW RE + 2.2 GWh BESS) has already crossed 6 months since price discovery/ been awarded

Tender_ing Location RE/ Solar ESS Tender Category winner Winning Bid I;_glgies)re
authority (MW) (MWh) Scope (INR) Month
SECI PAN India 1200 1200 BOO RE + ESS AMP,ReNew,HFE, ACME 4.64-4.73/KWh Nov-22 Apr-23
REMCL PAN India 700 Optional BOO RTC Torrent,ReNew,02,NTPC,ACME, TATA 4.25-4.43/kKWh Sep-23 Jan24
SECI PAN India 630 Mandatory BOO FDRE Load Serentica, JSW, HFE, Vena, Hexa 4.98 - 4.99/kWh Aug23 Juk24
NHPC PAN India 1200 Mandatory BOO FDRE Peak Essar, Juniper, Serentica, Hexa Climate, Avaad 4.37 - 4.38/KWh Jan24 Jul24
SJVN PAN India 1200 Mandatory BOO FDRE Peak Hero, Zelestra, Juniper, ReNew, Avaada 4.25/kWh Mar-24 Oct-24
NTPC RJ/ GJ - 1000 BOO Standalone Indigrid, HG infra, Kintech Synergy 2.37-2.39 lacs/MW/month Jun24 Oct-24
NTPC PAN India 760 Mandatory BOO FDRE Peak HexaClimate, ACME ,Avaada 4.69T14.70/kWh Jun24 Nov-24
SECI PAN India 2000 4000 BOO Solar + BESS Reliance, Sembcorp, HFE, Blupine, NTPC 3.52/kWh Aug-24 Dec-24
SECI PAN India 200 800 BOO FDRE Peak O2 Power 8.50/kWh Sep-24 Jan25
NHPC PAN India 1200 1200 BOO Solar + BESS Onix, NTPC, Jindal, Rays Power, Adani 3.09/kWh Sep-24 Jan25
RVUNL Rajasthan - 1000 BOO Standalone Oriana, Solarworld, JSW, Rays Power 2.21-2.24 lacs/IMW/month Nov-24 Jan25
SECI Kerala - 500 BOO Standalone JSW Energy 4.41 lacs/MW/month Dec-24 Feb-25
SJVN PAN India 448 Mandatory BOO RTC ReNeW,Eg=nergy, ?S;Sé‘LCha”dra’ Serentica, 4.82- 4.91/kWh Sep-24 Feb-25
TGGENCO Telangana - 500 BOO Standalone BondadaEngg Oriana Power, Pacdigitek 2.40T1 2.45 lacs/MW/month Jan25 Mar-25
KPTCL Karnataka - 350 BOO Standalone Sarala, Oriana, PaceDigitek 2.49-2.54 lacs/MW/month Feb-25 Apr-25
GUVNL Gujarat - 1000 BOO Standalone Solarworld. HG Infra 2.80-2.85 lacs/MW/month Jan25 Apr-25

Source: Tender nodal agency websites and commission notes, compiled by Debmalya Sen

\’ India Energy Storage Alliance



Solar with BESS gained significant traction in 2024, the year saw 6.5X increase In tendered capacity compared to
2018-2023 combined, 3.09/kWh for 2 Hrs. 3.52/kWh for 4 Hrs. has been the L1 Discovered Tariff

15.13
Karnataka 2022 Use Case
2MW,4.5MWh i
Kutch
35MW,57MWh oot RE Integration
Tamil Nadu | 11.94
1IMW,3MWh NHPC |
1.2GW/2.4 GWh _
SECI Leh B BSPGCL Operational e
20MW,50MWh 8.95 116 MW/ 202 MWh 0.2 GW/ 0.2 GWh :
SECI Chhattisgarh NHPC NTPC Construction
100MW,120MWh - 2020 1.2GW, 1.2GWh 5 MW. 12 MWh 1.2 GW/1.2 GWh
SECI-A&N Islands RUMSL NTPC
AMW,2MWh . 600 MW 1.2 GW, 2.4 GWh Awarded
SJVNPAN India SIEC] 3.4 GW, 5.5 GWh T
Lakshadweep | : 1.2GW, 2.4 GWh Sl oo 2%
| Bihar '
1.7MW,1.4MWh ~ 185MW, 254MWh SECHPAN India Cancelled
| S A G 1.2 GW, 0.7 Gvh
e - 2019 RUVNL ' 5.05 .
6 MW, 15 MWh 1200MW,600MWh KREDL Bidding Closed Business Model
SECI- Leh SECL Kaza g Al 1.2 GW, 2.4 GWh
3MW, 3 MWh 2 MW.1 MWh Lakshadweep |
’ 1.4MW, 1.1MWh Tendering Stage RESCO
SECI A&N Islands ., SECI- Leh 2.53 2.5 GW, 4.9 GWh =
20 MW, 8 MWh 20MW, 50MWh NIT
1.39 SECITPAN India
086 1.2GW. 1.2GWh 1.5 GW, 0.02 GVh
2018- 2022 a6%
Tendering Agency/ State 2023 2024 2025 rotal EPC
Solar (MW), BESS (MWh) Solar (GW) mBESS (GWh) 59%
Legend Operational Under Construction Awarded Bidding Closed Cancelled Open Tender Notice for Tender

Source: Tender nodal agency websites, compiled by Debmalya Sen % | IESA
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Solar + BESS Tenders Tariff Discovery Trend

The tariff for Solar + BESS projects has seen a gradual decline even with increasing penetration of BESS component in eatipand storage duration.
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FDREconsists of 4 different configurations, including (1) assured peak power, (2) Round the Clock (RTO REwith firm delivery during demand hours, (3) Load following

Firm and Dispatchable Renewables (FDRE) Status Overview | 2023- 2025

power delivery as specified by DISCOM,and (4) REprojects with Firm delivery of power for fixed hours as per requirement of DISCOMs

GW

Legend:

Source: MNRE Guidelines, tender nodal agency websites, compiled by Debmalya Sen

Note: NTPC 1: 1,584 MW awarded out of 3,000 MW, NHPC 1: 1.4 GW awarded out of 1.5 GW, NTPC 2, 760 MW awarded out of 12Z2BAMMDRE 6, 200 MW awarded out of 2 GW:SJVN RT g
480 MW tendered out of 1.2GW

SECIRTC ,
(1200 MW) e
(1000 MW) & )
NTPC FDRE 1 PSPCL FDRE/ Parameter CejpEeyy | QUElii
RUMSL SJVN FDRE 3, Total 21.6 20
(400 MW) (1200 MW) 3 RfP Stage 5.1 5
NTPC FDRE 3 .
NHPC FDRE 1 Bidding Closed - -
(1500 MW) (1200 MW)
5 SECI FDRE 4 110 SECI FDRE 6. Awarded 8.2 8
10.2 < 630 Mw) 2000 [t Under Construction 3.9 2
O SECI FDRE 3 NHPC FDRE 3 Cancelled 6.7 5
§ (800 MW) (1200 MW) Note: Cancelled capacity includes
. SECI| FDRE 2 NTPC FDRE 2
< (1500 M) (1200 MW)
O SECI FDRE 1 SJVN FDRE 2
7 (500 MW) (1200 MW)
SJVN FDRE 1 NHPC FDRE 2 TATA Power D
(2368 MW) (1200 MW) (250 MW)
0.25
2023 2024 2025 Total
Under Construction = Cancelled  Awarded (partial) Awarded Tendered Bidding closed <  Load following model <> RTC model Peak dispatch specific
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Source: Tender nodal agency websites, commission notes, compiled by Debmalya Sen

Firm and Dispatchable Renewables (FDRE) Status Overview | 2023- 2025

8.5
°
3000
5.59
4.69 “ot
: °
455 4.48
4.37 4.38
4.25
1500 E_SS
Optional
1200 1200 1200 1200 1200 1200 1200 1200
760
630 630
480 448
I ]
SECI FDRE 2 SECI FDRE 4 NHPC FDRE 1 NHPC FDRE 2 NHPC FDRE 3 NTPC FDRE 1 NTPC FDRE 2 SJVN FDRE 1 SJVN FDRE 2 SECI FDRE 6 SJVNRTC 1
FDRE Load Following FDRE Peak Guarantee Peak Dispatch RTC

mmmm RE Capacity Tendered (MW) mmmm RE Capacity Awarded (MW) —@—L1 Price (INR/kWh)

Note: NTPC 1: 1,584 MW awarded out of 3,000 MW, NHPC 1: 1.4 GW awarded out of 1.5 GW, NTPC 2, 760 MW awarded out of 128BMMADRE 6, 200 MW awarded out of 2 GW, SJVN
RTC 1 448 MW awarded out of 1.2 GW
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Standalone BESS Tenders Growth Trend | 2022 2025

The Stationary storage market has seen a huge turnaround with the decreasingcost of batteries overthe last 2 years. Theapproval of viability gap funding for the sector
has further accelerated tendering activities by various central and state nodal agencies. In between 2023 - 24, the market grewby 5.8X times!

: Capacity Quantity Capacity  Quantity
Project Stage Tender Type
J J (GWh) (Nos) YPe Gwh) (Nos) SUUNL
- Total 36 325 EPC 13.1 11 (500MW/ 1000MWh) e =
q) 1
s ' SECI a 33.66
BOOT 2.90 5 (130 MW/520MWh)
% Operational 0.04 1 (1GW/ 2GWh) i .
£ Under Construction 4.5 6 BOO 16.4 20 NTPC . (250 MW/1000MWh)
A (500MW/ 1000MWh) DVC u
2 Awarded 3.9 6 Capacity N of ) . (250 MW/500MWh)
= VGF (%) NTPC TNGECL |
o under VGF = Tenders
= Cancelled/ On Hold 4.7 9 (250MW/ 500MWh) (500MW/1000MWh)
5 30% of N 3
5 o _ NTPC NVVN(RJ) |
> Bidding Closed 3.0 4 12.1Gwh 15 CAPEX (0.6MW/ 3MWh) (500MW/1000MWh)
(0] '
2 Tender Open 16.4 9 SJVNuP)
kS P UPPCL . 2152 (375MW/1500MWh)
°  Notice for Tender 0.02 1 (300MW/1200MWh) NVVN ¥
gé . ayp—— - (250MW/10(00I\;IWh) i
- | 750MW/1500MWh NHPC(AP ‘
% UPPCL ELNINE ( ) . (500MW/1000MWh)
= (50MW/ 200MWh) (250MW/ 500MWh) GUVNL n BSPGCL .
§ CUVNL AEMIL (500MW/1000MWh) (125MW/500MWh)
) (25MW/ 50MWh) (54MW/ 66MWh) NTPC . KpTCL 8
= (500MW/1000MWh)
> - (100MW/400MWh) =
© KSEB SECI 10.20 NTPC
= (L0MW/20MWh) (8MW/ 20MWh) OTPC y (2.5GW/ 10 GWh)
e (25MW/100MWh) TGGENCO u
g SECI - SVUNL - (250MW/500MWh)
o erala)
'-q_)- . T . (500MW/1000MWh) ] (125MWI500MWh)
3 NTPC SECI(Kerala) GUVNL
1.31
0.63
N —

2022 2023 2024 2025 Total

Legend Operational Under Construction Awarded Bidding Closed Cancelled Open Tender Notice for Tender B EPC l With VGF l VRB tender

India Energy Storage Alliance



Capacity (MWh)

Tariff Discovered for Standalone Tenders has seen 66% drop over in 2 years timeframe despite increasing
storage penetration and stricter resource availability requirements

Li Tariff INR (Lacs/MW/month)

2500 12
11.25 66% drop
*—— [1083
10.61
2000
2000 9.5
30% VGF support 25% Drop from
o0 » last non
1500 VGF tender 7
4 hours
4.8
1000 1000 4.41 1000
1000 4.5
With Grant
)
2.4 2.5
500 500
500 2
350
X
200 X
X
0 e T L 0.5
KSEB SECIESS 1 UPPCL BRPL GUVNL Ph 2 GUVNL Ph 3 SECIESS 2 NVVN ESS 1 GUVNL Ph 4 MSEDCL RVUNL SECI(KSEBL) TGGENCO KPTCL GUVNL
April October September November March June October November January February March April
2022 2023 2024 . 2025
e Single Cycle

Source: Tender nodal agency websites, press releases, compiled by Debmalya Sen

1 Capacity (MWh)  —e—L1 Tariff INR (Lacs/MW/month)
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India FTM Energy Storage Market Overview 2 The ESS market is projected to reach 72GWh by 2032 (annual), as on date the
market is 153 GWh with 33 GW in construction stage, 23 GWh in awarded stage and 56 GWh under open tendering stage

Annual Stationary Front of the Meter Storage Market Potential, India, 26243832 A healthy growing capacity in the present tenders, 106 tenders has been issued till date

CAGR 2024-32:, Base Case: 55%, Best Case: 53%
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72800 ——
Others 0.4
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BOOT
7%
33.2
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23%
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Models
23.4
41600 420
70 39.0
304 *
28.3 5.4
41
°.nl4 36
°
20.2
316 51.5
5.8
~2. 31.5
I I : |
Wh 3% 12.5
MWh - .I ] G 7.5 o
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2018 2023 2024 2025 Total
i Under Constuction : | Awarded - Bidding Closed ' ! Cancelled L Open Tender | i Notice for Tender |
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The Behind the Market segment often gets missed in our discussions, presently around 4 GWh the market is expected to
grow to 16 GWh by 2033, the maximum growth is projected in Telecom sector then UPS followed by rooftop solar

Annual Stationary Behind of the Meter Storage Market Potential, India, 2022033 ACC storage penetration by application over the decade

18.0

93%
14.0
67%
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% 2.0 10%
@©
S 3% 1%
2 00 EEEEEEEE— 0.1% . — —
2024 2033 Inverters UPS Telecom Rooftop Solar
m Inverter m Roof top solar Telecom towers m UPS m Railways m Decentralized installation

Lead acid batteries dominate all the key market segments of BTM. LiB penetration is highest in the telecom sector presently; it is expected to be the largest contributor till 2033. Other technologies likely to
enter this market are Sodium 2ion, Vanadium flow , Zinc Bromide and Aluminum Air batteries.
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The EV demand in India is projected to grow to 106 million by 2032 majorly driven by 2 wheelers (81%), this is expected to
yield to a Battery demand of 1.03 TWh by 2032

Cumulative EV Sales Forecast, BAU Scenario, 20232 Cumulative EV Battery Demand Forecast, BAU Scenario, 20032

0.2% 2.0%

Total: (2023-2032): Total: (2023-2032):

106 Million Units 1,030 GWh

mE-2W mE-3W m E-4W m E-Bus = E-Truck mE-2W m E-3W m E-4W m E-Bus m E-Truck

The total demand of batteries in India including the FTM , BTM and EV is around 2 TWh by 2032

. India Energy Storage Alliance



To support the projected EV growth
nearly 12 to 28 times, from around 76K in 2024 to 0.9 -2.1 million by 2032

ndl a®s cumul ati ve 1 nstall ed

Cumulative Installed EV Charging Points, in Million
(Excl. Private / Home Charging Points)

2.5

2.1

2.0

1.5

1.1
1.0 0.9
0.5
<0.1
0.0 ——

2024 (Actual) 2032 (Worst Case) 2032 (BAU) 2032 (NEV)

Charging Points

m AC-001 mType-2 AC  mDC-001 + LEVDC mCCS2

Charging Capacity (GW)

25.0

20.0

15.0

10.0

5.0

Cumulative Installed EV Charging Capacity, GW
(Excl. Private / Home Charging Points)

23
13
10
1.3 I
I

2024 (Actual) 2032 (Worst Case) 2032 (BAU) 2032 (NEV)

m AC-001 mType-2 AC  mDC-001+LEVDC mCCS2

AHigh-power DC chargers, especially CCS2, are expected to contribute a growing share of this capacity, driven by the rising adoption of electric four-wheelers,

buses, and trucks.

ADC-001 chargers are increasingly becoming obsolete due to limited interoperability and declining OEM support . Their share is expected to remain negligible or

phase out entirely by 2032.

Note: Figures shown represent charging points, not charger units. The above forecasts cover only public and captive infrastru

ctu re.
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expected in India by 2030
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Second life battery market is expected to grow to 17.7 GWH by 2032 from almost nil in 2024 and the market for recycling is

expected to grow to 70.7 GWh by 2030
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Note: Figures shown represent charging points, not charger units. The above forecasts cover only public and captive infrastru
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|l ndi a®s Cl ean Hydy2033 Eydrogérodemandergach ~10.5 MTPA growing at a CAGR of 2.4 2 4.8%,
by 2032, 4 2 7.8 MTPA electrolytic and bio hydrogen can be available in this mix

9
CES Analysis
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H2 demand from Petroleum Industry mm H2 demand from Fertilizer Industry mmH2 demand from Steel Industry -8-(Baseline) Electrolytic & Bio-H2 production capacity

A Baseline Supply S cenario : 50% of announced production capacity is commissioned by 2034.
A In the Baseline Scenario, about 40% of NGHM target of 5 MTPA GH2 by 2030 is achievable.
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Working Group

Py
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Stationary Storage
(SESI)

The Stationary Energy Storage
platform has been created for
developers and technology
providers to address the latest
developments in policy and

. India Electric Mobility Council

e-Mobility

(IEMC)

India Electric Mobility Council
(IEMC) has been created to
explore opportunities to exploit
potential of R&D,
manufacturing of  e-Mobility

A ) : . technplogies and adoption of
wdzOK L Lif3qsop uma! wo LiGELPIS AN auop

efforts, future opportunities,
challenges, technological trends,
and market updates

Chair
Bindu Madhavi
IESA, Director

Sameer Khirpurikar
R Sr. Manager uPolicy and
Regulatory Affairs., IESA
. lbadur Rehman

Manager u Stationary Energy
Storage, IESA

ﬁ 1stTuesday of each month
ol (3:30 u4:30 PM, Zoom)

}gngport in India

Chair (TBD)

Co-Chair (TBD)

Felint Francis
Manager uE-mobility

2 Tuesday of each month
(3:30u4:30 PM, Zoom)

agop |

‘ India Green Hydrogen Council

Green Hydorgen

(IGHC)

IGHC aims to identify opportunities
and address barriers for India to
realize the potential of R&D and

manufacturing of green hydrogen
technologies and adoption of

green hydrogen and its derivatives
in clean transport, energy storage,
and industrial uses

Chair (TBD)

Co-Chair (TBD)

Dr. Ajinkya Kamat

Senior Manager u Hydrogen
Innovation, IESA

3 Tuesday of Every Month
(3:30u4:30 PM)

NN

&

"\ India Battery
0 Manufacturing and
Supply Chain
Council

Supbly Chain

and Manufacturing
(IBMSCC)

The IBMSCC serves as a strategic
forum for battery, cell, and
component manufacturers to
collaboratively address challenges
In resource availability, raw
materials, supply chains,
technologies, and policy
frameworks and to propose
actionable solutions for the
industry's growth and development.

Chair

Mr. Vikram Handa
MD, Epsilon Advanced Materials

Co-Chair (TBD)

Bhupesh Verma

Associate Director - Market
Research

4t Tuesday of the Month

a1 1=

‘ India Reuse and Recycling Council

Recycling and

Reuse (IRRC)

IRRC is a collaborative platform to
identify and address the challenges
being faced by the nascent battery

circularity industry in terms of
regulatory , compliance and trade
barriers, economic viability of
recycling businesses, availability of
feedstock, technology development
and other policy

gaps.

Chair
Rajat Verma
Founder, Lohum

Co-Chair (TBD)

Shreya Sikarwar
Asst Manager, I|ESA

2" Thursday of every month

S of o
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Milestones and Achievements

A IESA Hosts 15t Energy
Storage Conference

A Creation of Standing A Launch of ESS pilots by 20 1 6-20 1 8

Committee on Energy MNRE

Storage by MNRE A 1ESA proposes manu -

A IESA releases report on facturing policy - for A IESA played active role in NITI
the role of energy energy storage A 1ESA part of CERC I Lj= q ONgthonal Mission  for
storage for ancillary technologies to NIT | Discussions on staff paper Transformative Mobility and
markets Aayog on ESS Advanced Batter y

A Draft National Energy Manufacturing
Storage Mission A CERC & CEA Regulations on

20 1 5_2 O 1 6 inclusion of Storage

A IESA provided feedback on MNRE
National Wind u Solar Hybrid
Policy

2018-2019




2020-2021

A IESA launched the India Battery A umMs! ULj¢ wdz dzLjop dzO us O3 LjWo

Supply Chain Council in December Energy Storage Vision
2021 aimed at developing a holistic 2030.
ecosystem for the supply chain of
batteries in the country . A 1ESA provided feedback
A 1ESA was instrumental  in shaping on MOP Energy Storage 20 24
the  Production - Linked Incentive Policy Discussion Paper.
(PLI) scheme for Advanced _
Chemistry Cell (ACC) A India ~Green Hydrogen
A IESA, in April 2021, was appointed Council  (IGHC)  Launch
by  the Central Electricity and India - Green India Reuse and
Regulatory Commission (CERC) to Hydrogen Roadmap Recy - cling Council
be a part of the Central Advisory Roundtable - February (IRRC) Launch -
Committee to advise on major 2023. January 2024.
questions of policy matters A India Electric Mobility A VISA issues for non -
Council (IEMC) Launch - PLI companies
January 2023. US -DOE - resolved with MHI. . _
IESA Webinar Series on A Initiation of Bilateral
Energy Storage -June Discussion on critical issues
2023

A Virtual Launch of US-
India Energy Storage
Taskforce - December 2 0 2 5

2023.

2022-2023




IESA Event Calendar

19th-21st January
2025

Bharat Battery Show
part of Bharat
Mobility Global Expo

Bharat Mandapam,
New Delhi, India

. India Electric Mobility Council

India Electric Mobility
Council (IEMC)

Bangalore, India

12th-14th February
2025

EV Asia Expo

Helipad Exhibition
Centre, Gujarat, India

‘ India Reuse and Recycling Council

28th & 29th
January 2025

International  Battery
Recycling &Reuse
Conference

Bengaluru, India

e

STATIONARY
ENERGY
STORAGE

© INDIA COUNCIL

18th April 2025

Stationary Energy
Storage India (SESI)
Conference

Guijarat, India

India Battery
Manufacturing and
Supply Chain
Council

28th-29th
January 2026

India Battery
Manufacturing  &Supply
Chain Summit &Expo

Telangana ,India

‘ Flagship Events

®" IESW:

hdhmwms
3625 | Mow Del

8th-11th July
2025

India Energy Storage
Week (IESW)
International
Conference

Yashobhoomi,
Dwarka, New Delhi,
India

‘ India Energy Storage Alliance

31st October
2025
International Event on

Lithium lon Batteries

New Delhi, India

Exhibition &

f:ga.\%

s QIESA

%g INDUSTRY
EXCELLENCE

‘ AWARDS V

8th July 2025

8th IESA Industry
Excellence Awards

Yashobhoomi,
Dwarka, New Delhi,
India

‘ India Green Hydrogen Council

8th October
2025

Hydrogen India
Conclave (HIC)

New Delhi, India

‘ National Events

‘ Partner Events

9th July 2025

IESAWomen in
Energy Forum

Yashobhoomi,
Dwarka, New Delhi,
India

‘ India Energy Storage Alliance

22nd September
2025

Investor Meet and
Pitch Session

Online

QIESA

ergy Storage
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http://www.indiaesa.info/
mailto:Neetu.nair@ces-ltd.com

IESA Membership

LEADERSHIP GOLD IESA Membership Key Benefits
CIRCLE L

Advisory Board Member
Chair of Focussed Groups
Convening Round Tables
IESA Reports

Market Intelligence
Consulting Support

CXO Roundtables
Podcasts

\—/

Co-Chair of Focussed Groups Policy Advocacy & Leadership: Influence policies through advisory boards and working groups in

IESA R t lected . .
CXO Roeupnogtzbﬂzes ected) key sectors like ESS, #Mobility, and Green Hydrogen

Free passes to conference

Global Representation: Represent IESA as a speaker at international and national
events, gaining industry visibility.

Exclusive Networking: Access highlevel roundtables, leadership podcasts, and
meetings with regulators and industry leaders.

A
A
A
A
A
A
A
A

Part of Focussed Groups Consulting & Business Support: Receive tailored consulting, market intelligence

IESA Reports (discounted) . .
Free passes to conference reports, and business development assistance.

IESA Webinars

R&D Support: Benefit from joint research funding opportunities, discounted testing
services, and R&D forums.

PLATINUM

Market Insights: Access exclusive reports and ceauthor IESA White Papers and Case Studies on

BR O NZE emerging trends

Part of Focussed Groups Tender & RFP Supportx 32 31 ¢ DWWf EE kt WqlJUI 31 W WGYt RaYl ! WeUI |

IESA Reports (discounted) assistance
Limited passes to conferences
IESA Webinars Training & Development: Access masterclasses, webinars, and training programs on Energy

Storage, EVs, and Green Hydrogen

Chair of Focussed Groups
IESA Reports
Market Intelligence

Consulting Support
CXO Roundtables
Podcasts

Promotion and Marketing: Company logo on IESA publications, sponsorships, and press release
distribution through IESA platforms

GIESA
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Our Events and Conferences
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