Why should India invest inWys o

6.11.1. India's surge in energy dema
for emerging Energy Storage Sys (
technologies can stimulate |

BESS. The government recently published a framework for energy st
adoption of energy storage in the power sector. o

How much energy does India need for energy storage?

viable means for implementing energy storage solutions. The Central Electricity Authority's (CEA) latest
optimal generation mix report indicates that India will need at least 41.7 gigawatt(GW)/208.3 gigawatt-hour
(GWh)

What is the energy storage demand in India?

ter 44%Source: CES analysisEnergy storage market in India withessed a demand of 23 GWhin 2018 with
56% of the battery demand coming from p wer backup inverter segment. During 2019-2025,the cumulative
potential for energy storage in behind the meter and grid side applications is estimated to be close to 190
GWh by |

Can energy storage technology help India's energy transition?

Energy storage technologies,with their ability to provide grid management services,could play a critical role in
India's energy transition. The government is also encouraging the growth of this sector through various
policies and interventions. Energy storage systems framework a boost for power sector

How India is promoting the adoption of energy storage systems?

India has begun to invest in energy storage and develop policy to support the development of battery storage.
The Ministry of Power in India has taken a significant step in promoting the adoption of energy storage

systems (ESS) by introducing an Energy Storage Obligation (ESO) alongside the Renewable Purchase
Obligation (RPO).
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India Estimates for Storage PPAs Derived by
Scaling U.S. Market Data India estimates are ~34%
higher than the US mainly due to the interest rate
differences (5.5% in the US vs 11% in India)
Estimated solar+storage PPA prices in India are o
~Rs.3/kWh for 13% energy stored in ???

[ The amount of energy storage India requires to
attain those goals could be far higher than previous

I
l

forecasts and predictions had hinted at. Previously,
the country's Central Electricity Authority (CEA) had
modelled a need for about 28GW/108GWh of
energy storage by 2030 to support that 500GW
goal, which includes 450GW of wind and solar PV.
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Hitachi Energy India Ltd. Hitachi Energy India Ltd.
(formerly known as ABB Power Products and
Systems India Ltd.) serves a wide range of utility
and industrial customers. The company focuses on

power technology and has robust plans for
sustainability projects, including BESS and EV
charging solutions. Market Cap: ???48,941 Cr; P/E:
285.0; CMP

(C) 2025 Solar Energy Resources 2/11 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE IN INDIA SOLAR

- = Energy Storage at the Distribution Level ??7?
== Technologies, Costs and Applications quantum of
; | e renewable energy (RE) in the grid to meet India’s

\ climate goals. In line with this aspiration, India set a
target of 175 GW of RE to be installed by 2022 and
the integration of such

The first grid-scale battery energy storage system
(BESS) project in India, inaugurated in 2019. Image:
Tata Power. India is on the "cusp of a potential
energy storage revolution," thanks to recently
launched tenders, according to authors of a new
report.

India will need large quantities of energy storage to
accommodate its rapidly growing renewable energy
capacity. Image: Tata Power. A clarification of the

status of energy storage systems (ESS) in India's
&= power sector, issued by the government's Ministry
R 7R of Power, has described the various technologies as

ENERGY STORAGE SYSTEM

== "essential" to achieving national renewable energy
goals.
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India needs to increase its renewable energy
storage capacity in order to meet its climate targets
by 2030. Long duration energy storage using
renewable power offers a low-cost route to
decarbonization. India has potential to become a
global powerhouse for decarbonization through
transformation of its energy architecture.

of 175GW of renewable energy by 2022 and clean
energy storage. This article explores the
opportunities and challenges ahead of the energy
storage sector and DST initiatives aimed at
advancing energy storage in the country. functional
materials and high energy density lithium-ion cell/
battery. Centre for Automotive Energy

India's stationary storage market is in a massive
growth phase from around 25GWh of batteries
installed in 2020 across front-of-the-meter and
behind-the-meter applications, write Avanthika
Satheesh, Industry Research Manager, and Dr
Rahul Walawalkar, President & MD, Customized
P 1 Energy Solutions.

WHRERERG
Intelligent eergy storage systen
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The India One Solar Thermal Energy Storage
System is a 1 MW solar thermal power plant located
in Abu Road, Rajasthan, India. It uses thermal
energy storage to provide round-the-clock power.
Commissioned in 2017, the project was designed,
developed, and installed by Brahma Kumaris and
the World Renewal Spiritual Trust (WRST).

India Energy Storage Week (IESW) is a flagship
international conference & exhibition organised by
India Energy Storage Alliance (IESA), will be held
from June 23 rd ??7? 27 th, 2025.. It is India's
premier B2B networking & business event focused
on renewable energy, advanced batteries, alternate
energy storage solutions, electric vehicles, charging
infrastructure, Green Hydrogen, ???

Energy Storage: Connecting India to Clean Power
on Demand 4 Key Findings Energy storage systems
(ESS) will be the major disruptor in India's power
market in the 2020s. ESS will attract the highest
investment of all emerging sectors as renewable
energy's penetration of the electricity grid ramps up.
Pumped hydro is dominating the
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Energy storage is central to India's power system

= > transformation ??? only with energy storage can the
b ' - power system deliver the planned three-fold
L . increase of its renewable power capacity between

2020 and 2030 and meet the expected increase in
variability of power demand and supply. We have
developed this business guide to help companies

IESA's VISION 2030 report was launched at this
year's India Energy Storage Week event. Image:
IESA. To integrate a targeted 500GW of non-fossil
fuel energy onto its networks by 2030, at least
160GWh of energy storage will be needed in India
by that time, according to the India Energy Storage
Alliance (IESA).

Congestion in power flow, voltage fluctuation occurs
if electricity production and consumption are not
balanced. Application of some electrical energy
storage (EES) devices can control this problem.
Pumped hydroelectricity storage (PHS),
electro-chemical batteries, compressed air energy
storage, flywheel, etc. are such EES. Considering
the technical ??7?
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Energy storage is pivotal for grid flexibility,
balancing power surplus and deficit. The Central
Electricity Authority (CEA) projects India will install
34 gigawatts (GW) or 136 gigawatt-hours (GWh) of
battery energy storage by 2030. However, sourcing
raw materials for these technologies, particularly
rare earth minerals, presents significant challenges
due to their ???

Key Highlights. Rooftop solar will account for 80 per
cent of the total energy storage market for off-grid
renewables and will be worth INR 130 billion (USD 2
billion) in 2022.; The Ministry of New and
Renewable Energy (MNRE) has a target to install
10,000 micro-grid/500 MW of micro and mini-grids,
which will offer an additional opportunity to the tune
of INR 33 billion (USD 0.51 billion) ???

The India Battery Energy Storage Systems Market

—. /[\ is growing at a CAGR of 11.20% over the next 5

l"l 5 ﬁ . IR years. Exide Industries Ltd, Delta Electronics, Inc,
* V Amara Raja Group, AES Corporation, Toshiba

e - Corporation are the major companies operating in

??7?
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Fast renewable growth drives exponential demand
growth for energy storage in India. The country
intends to build 47 gigawatts (GW)/236 GW hours
(GWh) of battery storage capacity by 2031-32. This
ambitious scale-up is equivalent to installing nearly
80 of the largest battery storage facilities globally
and 110 times larger than the capacity of

JR— 4 The study team also looked at scenarios that show
! i | - which conditions lead to higher or lower energy
' storage deployment in India. When energy storage
is barred from providing one of the value streams,
storage deployment decreases. In the South Asia
context, this means regulatory proceedings at the
national and state levels may be needed to enable

India's power generation planning studies estimate
that the country will need an energy storage
capacity of 73.93 gigawatt (GW) by 2031-32, with
storage of 411.4 gigawatt hours (GWh), to integrate
planned renewable energy capacities.
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New Delhi | 08 May 2024 ??7? In a significant step
forward for India's energy transition, the Delhi
Electricity Regulatory Commission (DERC) has
granted regulatory approval of India's first
commercial standalone Battery Energy Storage

r_TF‘&__‘F:f System (BESS) project. This groundbreaking
i J8
; - Qﬂi—:f =3 7 initiative is supported by The Global Energy Alliance
) | == for People and Planet (GEAPP"s) 22?
: | q’t__ } .!r‘

India's policymakers have recognised the
importance of energy storage systems (ESS) to the
country's evolving power landscape and have
already awarded more than 8 gigawatts (GW) of
such tenders, allocating 60% of these in 2023 alone,
according to a new joint report by the Institute for
Energy Economics and Financial Analysis (IEEFA)
and JMK ???

What is the current size and growth rate of the
energy storage market in India? How does it
compare with other emerging markets globally? As
of March 2024, India has reached a significant
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e ? India has set a target to achieve 50% cumulative
installed capacity from non-fossil fuel-based energy
resources by 2030 and has pledged to reduce the
emission intensity of its GDP by 45% by 2030,
based on 2005 levels. season or geographic

LIQUID COOLING ENERGY

STORAGE SYSTEM location. Energy Storage Systems (ESS) can be
used for storing available energy from Renewable
Energy

Cycie Lite Nominal Eneray 1P Grode
28000 200kwh P55

concluded that there is a need for large-scale
energy storage, with highest priority being of
Pumped Storage Projects (PSPs), which are

i

essential for optimal utilization of the rapidly
increasing solar capacity, reliable option for grid
storage in India, storage may be developed through
PSPs. This Report traces the growth and status of

gigafactories in India.11 Energy Storage Tenders
Need Regulatory Framework In countries that have
successfully developed Battery Energy Storage
Systems (BESS), like the U.S., the UK, Europe,
Australia and Japan, policy and regulatory
interventions by governments have played a pivotal

= role in developing the battery 9 Ministry of Power
% India
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India's government has added an Energy Storage
Obligation alongside its Renewable Purchase
Obligation for the first time. Meanwhile, a
government thinktank has predicted around
180GWh of demand for batteries for ???
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The India Energy Storage Alliance (IESA) has
estimated over 70 GW and 200 GWh of energy
storage opportunity in India by 2022, which is one of
the highest in the world. Out of 70 GW, over 35 GW
of demand is expected from newer applications like
solar integration or electric vehicles, hence there is
a sizable opportunity for advanced storage

i India Energy Storage Week (IESW) is a flagship
’ yl international conference & exhibition by India
— Energy Storage Alliance (IESA), will be held from
1st to 5th July 2024. It is India’'s premier B2B
|| _ networking & business event focused on renewable
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energy, advanced batteries, alternate energy
storage solutions, electric vehicles, charging
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