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Where is France's largest battery energy storage system located?
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shortly before the end of 2021

Is totalenergies the biggest battery storage project in France?

The energy major has 103MW of capacity market contracted energy storage online or coming online in
France. Interestingly however,despite presiding over the single biggest project in the country, TotalEnergies
sits secondin Clean Horizon's chart of France's most prolific (publicly announced) battery storage project
owners and developers.

Is France a good place to invest in battery storage assets?

This is all the more encouraging because unlike the UK, there are only two revenue streams available for
battery storage assets in France today. The other is frequency control reserve (FCR), aka primary control
reserve (PCR), what could be seen as the first rung of the ancillary services ladder.

How much money did a battery storage asset make last year?

Adding together per-megawatt numbers for typical revenues earned from FCR and capacity market payments
of roughly EUR20,000 per megawatt,close to EUR170,000 could have been earned last year for each
megawattat a one-hour duration battery storage asset.

Do battery costs scale with energy capacity?

However,not all componentsof the battery system cost scale directly with the energy capacity (i.e.,kWh) of the
system (Feldman et al. 2021). For example,the inverter costs scale according to the power capacity (i.e.,kW)
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of the system,and some cost components such as the developer costs can scale with both power and
energy.

s "At the moment, it's very favourable,” says the
: Clean Horizon analyst, on the economics of battery
storage in grid-connected France. Adding together

= v per-megawatt numbers for typical revenues earned
el from FCR and ???

T\

A=
|

&

Using the detailed NREL cost models for LIB, we
develop base year costs for a 60-MW BESS with
storage durations of 2, 4, 6, 8, and 10 hours, shown
in terms of energy capacity ($/kWh) and power
capacity ($/kW) in Figures 1 and 2, respectively.

I"m trying to get a 2022 vintage rule of thumb for x
acres / x MW of containerized lithium ion battery
storage. I"m trying to get a 2022 vintage rule of

thumb for x acres / x MW of containerized lithium
ion battery storage. For example, if | want to build a
50 MW 4 hour battery, how many acres do | need?
containing 1MW / 2 MWh. My
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ponUCHINCEMAT ONY In the context of a Battery Energy Storage System
(BESS), MW (megawatts) and MWh
(megawatt-hours) are two crucial specifications that
describe different aspects of the system's

performance. Understanding the difference between
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. these two units is key to comprehending the
B capabilities and limitations of a BESS. 1. MW
(Megawatts): This is a unit

Using the detailed NREL cost models for LIB, we

'y
- fg develop base year costs for a 60-megawatt (MW)
TF 13!!7 BESS with storage durations of 2, 4, 6, 8, and 10
\\. y ;L—‘; hours, (Cole and Karmakar, 2023). Base year

1“‘: ryciuster IR installed capital costs for BESSs decrease with
duration (for direct storage, measured in $/kWh)
whereas system costs (in $/kW) increase.

In 2023, Europe's new battery energy storage
capacity reached 17.2 GWh, an increase of 94%,
and France accounted for a small but promising
= proportion. Government support for renewable
- = energy policies, grid flexibility needs, and carbon

neutrality goals is driving photovoltaic, wind, and
TR— energy storage applications, as well as home and
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Talking to Farmers Weekly, he said a dramatic fall
in battery costs over the past year, from around
?700,000 to ?1m/MW to nearer ?500,000/MW
(excluding grid connection of ?20,000-80,000/MW

for storage cost projections in 2030; and 4) develop

\ an online website to make energy storage cost and
5'&"'.'.’ J/l framework helps eliminate current inconsistencies

: associated with specific component costs (e.g.,
battery storage block vs. battery packs used in

electric vehicles) and enables equitable
/[\ comparisons between and among technologies,
while

charging and discharging is large enough to make
up for efficiency losses in storage and variable
operation costs. Batteries can purchase energy

BURERERE
Itelligent erergy scoage systen

AR during midday hours when solar is plentiful and

system Battery storage capacity grew from about
500 MW in 2020 to 11,200 MW in June 2024 only
about 174 MW of battery capacity per hour had bids

(C) 2025 Solar Energy Resources 417 Web: https://www.gebroedersducaat.nl



BATTERY STORAGE COST PER SOLAR
MW FRANCE

ATB represents cost and performance for battery
storage across a range of durations (2?7710 hours).
needed for the installation. Using the detailed
NREL cost models for LIB, we develop current costs
for a 60-MW BESS with storage durations of 2, 4, 6,
8, and 10 hours, shown in terms of energy capacity
($/kWh) and power capacity
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R& D insights on battery storage for EDF partners:

WORKING PRINCIPLE

[ - electric utilities across the world, grid operators,

renewables developers, along with international

financing institutions, commercial or industrial

clients and public agencies in the energy sector.
e T This document introduces four main challenges

linked to battery storage and

The dominant grid storage technology, PSH, has a
projected cost estimate of $262/kWh for a 100 MW,
10-hour installed system. The most significant cost
elements are the reservoir ($76/kWh) and p
owerhouse ($742/kW). Battery grid storage
solutions, which have seen significant growth in
deployments in the past decade, have projected
2020 costs for
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The report identifies battery storage costs as
reducing uniformly from 7 crores in 2021- 2022 to
4.3 crores in 2029- 2030 for a 4-hour battery
system. The O& M cost is 2%. The report also IDs
two sensitivity scenarios of battery cost projections
in 2030 at $100/kWh and $125/kwh. In the more
expensive scenario, battery energy storage installed

By 2030, falling battery Capex is expected to make
batteries more cost-effective than pumped storage
hydro for durations up to 10 hours. We could see
our first 300 MW battery as soon as next year.
Large batteries above 300 MW face ramp rate
restrictions that limit trading flexibility, but can
mostly offset this by trading less frequently with

9 ? France, despite its limited natural resources,
/ . . .
) generates over 70% of its electricity from nuclear
power. Battery Storage Systems; Cost per

MW-hour: ???1.66 crore to ???2.5 crore. Storage

e
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"At the moment, it's very favourable,” says the
Clean Horizon analyst, on the economics of battery
storage in grid-connected France. Adding together
per-megawatt numbers for typical revenues earned
from FCR and capacity market payments of roughly
???20,000 per megawatt, close to ???170,000
could have been earned last year for each

The cost of battery storage systems has been
declining significantly over the past decade. By the
beginning of 2023 the price of lithium-ion batteries,
which are widely used in energy storage, had

Rs. 10.84 lakh/MW/month in the first Solar Energy
Corporation of India (SECI) tender in August 2022
prevailing battery costs, the storage cost using
BESS is estimated to have come down from over
Rs. 8.0-9.0 per unit seen in 2022 to Rs. 6.0-7.0 per
unit at present. However, this remains relatively high
as
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