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Energy storage is relatively new and such a different
animal than other generation resources that we are
sure to see new products and services unique to

¥

storage develop. There will invariably also be policy
changes and changes in subsidies and incentives
for both energy storage and any co-located
generating facilities.

Tata Power Renewable Energy Limited (TPREL)
has signed a power purchase agreement (PPA) in
India with public sector power company SJVN for
firm dispatchable renewable energy (FDRE). The
offtake deal, announced on Saturday (4 May), is for
a 460MW renewable energy project combining

wind, solar PV, and energy storage, which is being
??7?
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Dispatch IPPs System operators Independent
Storage Providers Applications Firm-RE, Ramping
for Thermal gen All Based on existence of market
(in India ???Energy Arbitrage) Contract PPA
($/kWh) Tolling agreement ($/kW-year availability)
Market-based merchant revenues Broadly, Three
g Business Models Used for Deploying Energy

5&\‘ gt T Storage Around the World

In the US, PV-plus-storage deployment is rapidly
growing as costs decline ?By 2021, incremental
PPA adder of $5/MWh for 12-13% of storage (NV
Energy) ?By 2023, incremental PPA adder of
~$20/MWh for 52% storage (LADWP) ?~70 GW of
the planned RE capacity over the next few years is
paired with >30 GW of storage 0 20 40 60 80 100
120 140
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4 ? Reliance NU Suntech will develop the
solar-plus-storage capacity on a build, own, operate
basis. The project will supply electricity under a
25-year power purchase agreement (PPA) with the
Solar Energy Corp. of India (SECI).
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With the addition of this new PPA in India, Equinix
has now executed a total of 23 PPAs globally.
These agreements are expected to contribute over
3,100,000 megawatt hours (MWhs) of renewable
energy annually to local grids across the US,
Australia, France, Finland, India, Portugal, Spain,
Sweden and Singapore once operational.

EDF Renewables has secured a 20-year Energy
Storage Power Purchase Agreement (PPA) with
Arizona Public Service (APS) for the Beehive
Battery Energy Storage System (BESS) located in
Peoria, Maricopa County, Arizona. This stand-alone
battery system will feature a 250 MW capacity with
a four-hour duration and is slated to begin
construction in 2025.

The national Central Electricity Authority (CEA) has
estimated a need for around 74GW/411GWh of
energy storage in India by 2032 from battery energy
storage system (BESS) and pumped hydro energy
storage (PHES). 7?7
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JSW Energy has signed a PPA with India's
Maharashtra State Electricity Distribution Company
for a 12,000MWh PHES plant. #energystorage
1?,?2??? Competitive energy storage in India is

The Ministry of Power plans to amend its
tariff-based competitive bidding process guidelines
to procure power from grid-connected solar, wind,
wind-solar hybrid projects, and firm and
dispatchable renewable energy projects equipped
with energy storage systems.. Stakeholders can
submit their comments by November 9, 2024. One
of the amendments ???

JSW Energy is a major IPP in India, with legacy
thermal generation assets as well as pumped hydro
energy storage (PHES). Image: JSW Energy. JSW
Renew Energy Five ??? a wholly owned subsidiary
of JISW Neo ???
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The literature on grid- scale energy storage in India
examines its role as part of India's energy mix in the
power sector, as well as studying batteries in the
context of electric vehicles battery systems through
2030 in India based on recent U.S. power -purchase
agreement (PPA)

Energy Storage: Connecting India to Clean Power
on Demand 2 Contents first year of the Power
Purchase Agreement (PPA). 3. SJVN 1,500MW
FDRE tender, whose tender conditions are similar to
RTC, has an annual minimum capacity utilisation
factor (CUF) requirement of 40%. 4. For Standalone
ESS, the equivalent Rs/kWh tariff is shown.

The Ministry of Power has proposed amendments to
its guidelines for tariff-based competitive bidding
with an aim to streamline procurement of power
from renewable energy (RE) projects. These include
the guidelines for firm and dispatchable power
projects with energy storage notified on June 9,
2023, solar projects notified on July 28, 2023, wind
projects notified ??7?
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o axree R B ESE . . "India is on the cusp of a potential energy storage
ENERGY STORAGE SYSTEM

revolution. Large-scale deployment of storage will
be critical to firm increasing amounts of variable
wind and solar as India scales up renewable energy
capacity to meet its target of 500GW of non-fossil
fuel energy by 2030," IEEFA energy economist and
lead for India Vibhuti Garg said.

The report adopts a two-pronged approach to
estimate the cost of Li-ion based MW scale battery
storage systems in India. The report takes the case
of solar projects in Nevada, which are coming online
in 2021, with 12-13% solar energy used to charge
the battery, and PPA prices in the range of
$0.032-$0.037/kWh.

== Tembo Global Industries, an engineering mechanics
[_sess

and project execution solutions provider, has
forayed into the renewable energy sector with
investment in a 124 MW solar power project. The
project will supply power to Maharashtra State
Electricity Distribution Co. Ltd under a 25-year
power purchase agreement.
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Clean Power Alliance (CPA) announced the
long-term power purchase agreement (PPA) with
energy giant NextEra Energy's clean power arm last
week (7 April). The PPA secures the offtake from
NextEra's 75MW, long-duration Desert Sands
Energy Storage facility in Riverside County,

| T— California, starting in June 2026.
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R — The firm and binding power purchase agreement
(PPA) was signed by Gentari Renewables India
Castor One and AM Green Ammonia India Pvt Ltd,
the partners said on Monday. Under the contract,
Gentari will build wind and solar parks with a
H’W} combined capacity of roughly 2,400 MWp and
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integrate them with 350 MW/2,100 MWh of energy
1= storage systems.

-

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 ???
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Outdoor Cabinet Energy Storage System
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JSW Energy is a major IPP in India, with legacy
thermal generation assets as well as pumped hydro
energy storage (PHES). Image: JSW Energy. JSW
Renew Energy Five ??? a wholly owned subsidiary
of JSW Neo Energy ??? has signed a power
purchase agreement (PPA) with Solar Energy
Corporation of India Limited (SECI) for the first of
two 250MW/500MWh ???

An SBI Capital Markets (SBICAPS) report says
funding of the battery energy storage industry in
India presents an INR 3.5 trillion opportunity
tthrough March 2032, any mismatch between a
PPA and the lifetime of a BESS can exacerbate the
risk of assets becoming "stranded." PSPs will also
see stellar growth, according to the report, owing

JSW Energy has signed a power purchase
agreement (PPA) with India's Maharashtra State
Electricity Distribution Company for a 12,000MWh
pumped hydro energy storage (PHES) plant. Last
week (11 October), ??7?
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g Sunsure enables businesses across India to

embrace clean energy with ease and confidence
through long-term Power Purchase Agreements
(PPAS) that offset up to 70% of power use to
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renewable energy through a mix of solar, wind, and
battery storage technologies.
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Haryana-based developer ReNew Power has
announced that it has signed a power purchase
agreement (PPA) with the Solar Energy Corporation
of India (SECI) for a round-the-clock (RTC) 400 MW
electricity supply.SECI is a Central Government
owned entity, which has an AA+ domestic debt
rating by ICRA, a subsidiary of Standard & Poor"s.

JSW Energy announced today its step-down arm
JSW Renew Energy Eleven has signed a power
purchase agreement (PPA) with Solar Energy Corp.
of India Ltd (SECI) for a 700 MW solar project
connected to the interstate transmission system. It

e also has 16.2 GWh of locked-in energy storage

- @ capacity through battery energy storage system and
9 ® pumped
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9 Smart Grid and Energy Storage in India 2 Smart
Grid ???Revolutionizing Energy Management 2.1.
Introduction and overview The Indian power system
is one of the largest in the world, with ~406 GW of
installed capacity and close to 315 million
customers as on 31 March 2021.

Indian renewable energy company ReNew Power
has signed a power purchase agreement (PPA) for
a 400MW renewables project that will supply
Round-The-Clock (RTC) electricity supply, which
the company
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When we scale unsubsidized U.S. PV-plus-storage
PPA prices to India, accounting for India's higher
financing costs, we estimate PPA prices of Rs.
3.0???73.5/kWh (4.3???5?/kWh) for about 13% of
PV energy stored in the battery and installation
years 2021?77?2022.
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