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European Solar and Energy Storage Solutions

India battery storage grid
balancing
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Overview

Can a battery storage system provide grid balancing services?

A battery storage system, in geographies like India with extreme weather
conditions, can provide grid-balancing services.

Does India need a battery storage system?

At present, to support the country's energy target by 2030 and
simultaneously, balance the grid with the rising penetration of renewables in
the energy mix, India requires an advanced battery storage ecosystem with
over 238 GWh of capacity. However, the viability of the energy storage
system ecosystem remains pegged to the capital cost of the BESS.

Will India achieve 140-200 GW of battery energy storage capacity by 20407

The International Energy Agency’s India Energy Outlook 2021 anticipates India
could achieve 140-200 GW of battery energy storage capacity by 2040, the
largest globally. The push for renewable energy, decentralized power systems,
hybrid energy deployment, and the need for grid stability and energy security
will drive this momentum.

Is India a key market for grid-scale energy storage?

Since India will thus be a key market of grid-scale energy storage, this review
aims to give a holistic picture of the global energy storage industry and
provide some insights into India’s growing investment and activity in the
sector.

Why is grid-scale battery storage important in India?
The adoption of grid-scale battery storage has three main drivers in the Indian
context, detailed below. Among battery technologies, lithium-ion has

experienced more pronounced cost reductions in recent years compared to
the advanced lead and flow battery technologies.
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Could low battery storage prices disrupt India's energy needs?

Such low battery storage prices could disrupt how India plans to meet its
growing energy needs. Energy, Environment and Water, the International
Energy Agency, UC Davis, and the World Resources Institute (CEEW, IEA, UC-
DAVIS and WRI 2023), focuses on the vulnerabilities associated with the
supply chain of critical minerals used for batteries.

Powered by European Solar and Energy Storage Solutions
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India battery storage grid balancing

Grid-Scale Battery Storage:
Costs, Value, and Regulatory

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

Battery Storage: How India can
use innovative policies and ...

Battery Storage: India needs to fast-track
innovative regulations that will unlock the value
streams on batteries and would, provide much-
needed balancing support to the grid, and will
lead to much higher levels of RE integration.

Positive Electrode Negative Electrode

Review of Grid-Scale Energy
Storage Technologies Globally

renewables and electrification, grid -scale energy
storage will be key to ensuring power system
reliability and resilience in the coming years.
Here, we conduct a review of grid -scale energy
storage technologies, their technical
specifications, current costs and cost projections,

supply

Switch
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Review of Grid-Scale Energy
Storage Technologies Globally

aEn .
renewables and electrification, grid -scale energy b
storage will be key to ensuring power system .

reliability and resilience in the coming years.

Here, we conduct a review of grid -scale energy ) '

Grid-scale storage can play
vital role in boosting India's ...

Energy storage is key in maintaining grid
flexibility during surplus and deficit power
generation. Around 34 gigawatts (GW) or 136
gigawatts per hour (GWh) of battery energy
storage system is expected to be installed in
India by 2030, according to a report by the
Central Electricity Authority (CEA).

Growing Markets for Grid-
Connected Battery Storage in

India — "
mﬂ: 2t
To maintain reliability over the coming decades, Kﬂﬂ: [ A

India's grid requires substantial new capabilities.
Planners already recognize the important role
that BESS can play in cost-effectively meeting
grid needs: the Central Electricity Authority's
cost-optimized model of the 2030 grid includes
over 40,000 MW (200,000 MWh) of new BESS. To
achieve

"Battery energy storage
market in India is on the cusp

With ambitious targets to install 1.6 GWh of
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"Battery energy storage
market in India is on the cusp
of ...

With ambitious targets to install 1.6 GWh of
standalone battery storage systems and
integrate 9.7 GW of renewable projects by 2027,
India is positioned to play a pivotal role in
shaping the future of sustainable energy. On the
global stage, the energy storage market is
experiencing unprecedented growth.
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Powering up renewables with
battery energy storage
systems

India's battery energy storage systems (BESS)
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standalone battery storage systems and
integrate 9.7 GW of renewable projects by 2027,
India is positioned to play a pivotal role in
shaping the future of sustainable energy. ...
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Advanced Energy Storage
Solutions for Grid Balancing

This 40MWh battery storage facility in South
Wales aims to enhance grid stability and support
the integration of renewable energy. By
balancing supply and demand, the project aims
to improve the resilience of the grid and support
a transition to a cleaner energy system. Learn
more about the Field project here. Hydrogen
energy storage

Powered by European Solar and Energy Storage Solutions
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market is poised for significant expansion, driven APPLICATION SCENARIOS
by ambitious renewable energy (RE) targets and
an increasing need for grid stability. Government
initiatives and technological advancements are
propelling this growth. However, supply chain
risks and cost challenges remain. Figure: BESS
operating models ...

Battery Storage and Green
Hydrogen: The Next Chapter in

Tata Powers 10MW/10MWh (1-hour storage)
battery in its Delhi distribution network is
currently the only grid-scale battery operating in
India. During a recent visit to Tatas battery
storage facility, Delhis Power Minister, Satyendra
Jain, talked 1 IEEFA. Renewable Energy
Integration: Indias Next Big Challenge. February
2021.

Grid-scale Battery Storage,
CEF Explains

As per a recent report by the Central Electricity [ Ml
Authority, the grid-scale battery storage market i
is estimated to grow to 108 GWh by the fiscal il
year 2029-30. 3 India's first grid-scale battery " ' ‘ '
storage project was ...

India Clean Energy Balancing
growth with decarbonisation

despite it being self-suffient in RE & batteries.ci
#3 Our India Stationary Storage Demand model
estimates c.600GWhr storage demand by FY32E,
but India will meet only c.80% of it even in an
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optimistic execution scenario. Consequently,
India may need to add ¢.23GW more coal
capacity than what government targets.

Battery Storage: How India can
use innovative policies ...

:

|
|

Battery Storage: India needs to fast-track
innovative regulations that will unlock the value
streams on batteries and would, provide much-
needed balancing support to the grid, and will
lead to much higher levels of RE ...

i)

“ Energy Storage Solutions for
Grid Stability and Resilience

BESS uses lithium-ion batteries to react quickly
to grid variations, offer load-balancing grid
frequency management, and store excess
energy during low demand and peak demand.
BESS is crucial in modernizing ...

Future of Energy Storage
System and Solar Integration

A battery storage system, in geographies like
India with extreme weather conditions, can
provide grid-balancing services. The energy
generated throughout the off-peak times can be
stored and then discharged ...

Powered by European Solar and Energy Storage Solutions
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= . Powering India's renewable
future: The pivotal role of
battery ...

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
= El) (GWh) of battery energy storage by 2030.

=]

Energy Storage Solutions for
Grid Stability and Resilience

BESS uses lithium-ion batteries to react quickly
to grid variations, offer load-balancing grid
frequency management, and store excess
energy during low demand and peak demand.
BESS is crucial in modernizing the grid by
providing flexible and rapid-response capabilities
as the energy sector transitions from traditional
thermal generation to

Balancing Renewables
Requires Big Grid Storage, But
What Kinds? (India ...

So these things, for me, say that for the
technologies of grid storage of the future,

a pumped redox flow batteries, pumped hydro and
lithium ion batteries, or cell based batteries are
going to be

215KWh

Balancing the Grid: MNRE
proposes ways to promote
energy storage ...

Solar hours will be declared in advance by Grid
Controller of India Limited (Grid-India). Existing

Powered by European Solar and Energy Storage Solutions
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solar plants can opt to add storage within 24
months to utilise connectivity during non-solar
hours; failure to do so will result in connectivity
being reallocated as per new guidelines.

India set for 12-fold increase in
e energy storage capacity to 60
==

= w HE 2 7?7- However, India faces domestic battery cell
a2 production challenges, as around 80% of BESS
CEHWILT OB costs are tied to imported components.

C T ey Significant investment is being made in ...

Battery Storage: How India can
use innovative ...

Battery Storage: India needs to fast-track
innovative regulations that will unlock the value
streams on batteries and would, provide much-
needed balancing support to the grid, and will
lead to much higher levels of RE ...

India set for 12-fold increase in
energy storage capacity to 60

2 ?7?7?7- However, India faces domestic battery cell
production challenges, as around 80% of BESS
costs are tied to imported components.
Significant investment is being made in
manufacturing to reduce reliance on imports,
with a projected US$ 41.22 billion (Rs. 3,50,000
crore) opportunity in the BESS ecosystem until

Powered by European Solar and Energy Storage Solutions
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FY32.

"Battery energy storage
market in India is on the cusp
of ...

pv magazine: As India targets 500 GW non-fossil
fuel capacity by 2030, is the nation prepared to
aid integration of variable RE in the grid?
Saurabh Kumar: India's ambitious target of
achieving 500 GW of non-traditional fuel-based — ke
electricity capacity by 2030 underscores the
nation's leadership in the global energy
transition. With 186.46 GW already installed from

Powering India's renewable
future: The pivotal role of ...

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 ...

Future of Energy Storage
System and Solar Integration L
in India

A battery storage system, in geographies like ol o {g?
India with extreme weather conditions, can —-
provide grid-balancing services. The energy " b
generated throughout the off-peak times can be \,\1:“"'\ .

stored and then discharged during peak times,
thus aiding in both peak shaving (supplying
stored energy at peak periods) and load shifting
(by charging at off-peak

SMART GRID & HOME
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Grid-scale storage can play
vital role in boosting India's ...

Energy storage is key in maintaining grid
flexibility during surplus and deficit power
generation. Around 34 gigawatts (GW) or 136
gigawatts per hour (GWh) of battery energy
storage system is expected to be installed in ...

BMS Wiring Diagram
Renewable: Balancing with | E
batteries e s e
i I |
T =11
"Lithium-ion batteries are first and foremost a &R | M| Gl
good solution for short-term balancing in the el | &
grid, from a few seconds to an hour," says | I
Matthias Holzenkamp, head of commercial asset A | Al A
management in Statkraft Germany. "The e | | | e
batteries are able to deliver large amounts of = A b
power in a short period of time, and are e | Emm | | Em

therefore very effective in dealing

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://ssab-proiect.eu
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