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revenue since October

highest daily revenue in alrho' year,
was the fourth-highest revenue month of 2024,
far.; Skip rates for ???

For battery energy storage systems (BESS), the
analysis was done for systems with rated power of
1, 10, and 100 megawatts (MW), with duration of 2,
4, 6, 8, and 10 hours. For PSH, 100 and 1,000 MW
systems at 4- and 10-hour durations were
considered. For CAES, in addition to these power
and duration levels, 10,000 MW was also
considered.

Grants for the capital expenditure or capex for the
battery energy storage systems (BESS) are set at
EUR 200,000 per MW. The maximum bid in the
auction can"t exceed EUR 145,000 per MW per
year. The Regulatory Authority for Waste, Energy
and Water (RAAEY) is expected to launch a call to
the third auction in the next few weeks.
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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

o $0.032-$0.037/kWh.

The Battery Energy S. torage System (BESS)
market is growing as the energy transition speeds
up ??7? spotlight on the capex. ! The BESS market is
expected to grow more than ten times by the
decade™'s end. Understand the key parameters of
the costs of BESS projects better and dive into our
sensitivity analysis on the capital expenditure of a

BESS must have a minimum capacity of 10 MW and
a 3-hour duration to qualify. However, the proposal
for the second round requires a minimum of 30 MW
and higher prices for longer-duration assets (6
hours+). Under the program, participants can bid for
fixed cost recovery at 5% WACC while also subject
to a 90% profit return mechanism.
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Rystad Energy BESS CAPEX Whitepaper. The

g j f Battery Energy Storage System (BESS) market is
. .. lr__ growing as the energy transition speeds up ???
T . W spotlight on the capex! The BESS market is
— expected to grow more than ten times by the ??7?
i
| 4 . =

. Compared to 2022, the national laboratory says the
rzawn | L BESS costs will fall 47%, 32% and 16% by 2030 in
sizv L8 its low, mid and high cost projections, respectively.
By 2050, the costs could fall by 67%, 51% and 21%
in the three ???

The BESS comes online as The largest battery in
Australia to date is Neoen's 300 MW/450 MWh
Victoria Big Battery with its 6,000 battery modules
that sit in 218 battery units, and take up the
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— - To incentivize battery deployment, some states

e == have implemented auctions offering guaranteed

; Ni? 1. prices per megawatt of installed BESS capacity
' TN through CfDs, or subsidies on BESS capital

expenditures (CAPEX). Examples are the recent

e — —T BESS tenders in Greece, Hungary and lItaly.
1 e e However, auctions might not be the most effective
, J — way to ensure efficient

4

differences via in certain cases just a few cycles per
year or to build up longer-term reserves, batteries
can go through several cycles per day. Thus, the
roles of BESS and pumped hydro energy storage
are largely complementary, generally operating

= most economically in the under ten-hour and over
== ten-hour duration spaces, respectively.
\\aﬁ

literature, analyse and project future BESS cost
development. The objectives of this study are: Form
a compilation that can act as a first read literature
for anyone who wants to get insight in BESS and
wish to understand the basics of existing cost
models. Present mean values on LCOS for three
battery technologies based on several existing
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projections would create known redundancies (per
the second challenge listed above) and were
therefore excluded from this work. All cost values
were converted to 2020$ using the consumer

pricing index. In cases where the dollar year was
not specified, the dollar year was assumed to be the
same as the publication year.

LIQUID COOLING ENERGY
ST S

TEM Understanding the difference between these two

units is key to comprehending the capabilities and
m limitations of a BESS. 1. MW (Megawatts): This is a
, 'I unit of power, which essentially measures the rate
Towos  ookwn  es at which energy is ???

Nl 11

Cumulative battery energy storage system (BESS)
capital expenditure (CAPEX) for front-of-the-meter
(FTM) and Average project size has been steadily
increasing with projects above 20 MW accounting
for 60% of total installations in the last 3 years. At
the same time, the FTM segment is seeing a
bifurcation in durations, where BESS
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rating [MW] rate losses per day [years] end of life
cost [$/kwh] Thus, the BESS CAPEX includes,
apart from the investment cost, the replacement
cost. According to Table 6, the BESS capacity and
power obtained when the degradation is omitted is

7,6 times larger than the system obtained when

- | degradation is considered.

-

We estimate that battery revenues must increase
further to ensure an investable rate of return on the
upfront Capex investment required - equivalent to

|

T
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STORAGE
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around ?600k/MW for a two-hour system. But what
level do revenues need to reach in the long-term for
a positive business case, and how do investors
manage the risks associated with these projects?

Battery Energy Storage System (BESS): A
Cost/Benefit Analysis for a PV power station. Nikitas

1 THE — Zagoras Graduate Research Assistant Clemson
. J , University Restoration Institute, SC Low end cost

$20/MW per hour (hydroelectric plant) High end ???
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The discovered tariff for BESS tenders has more
than halved from Rs 1,084,000 per MW per month
in August 2022 to Rs 381,000 per MW per month in
September 2024. Financial analysis from ICRA
estimates the current capital cost for BESS at
around $220-$230 per kWh, based on an average
battery cost of $140 per kWh in 2023.

?7?7? Levelized cost of storage from PSP remains
competitive at Rs. 4.8 1 per unit as against Rs.
11.64 per unit from BESS ??? Assuming
‘B round-the-clock supply of RE, the landed cost from
PSP is ~Rs. 4.7 4 per unit as against Rs. 6. 59 per
Assuming a capex of Rs. 6.5 crore per MW which is
to be funded in a debt -equity ratio of 75:25,

KD
\ e

e — The national laboratory provided the analysis in its
"Cost Projections for Utility-Scale Battery Storage:
2023 Update", which forecasts how BESS capex
costs are to change from 2022 to 2050. The report
is based on collated data and projections from
numerous other publications, and uses the example
of a four-hour lithium-ion BESS.
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Matt runs through what impacted battery energy
storage in Q1 of 2024 1) Battery revenues hit record
lows. The Modo GB BESS Index reported
?25,380/MW/year in Q1 2024 (excluding Capacity
Market revenues). Battery ???

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 ($/kWh) and power
capacity ($/kW) in Figure 1 and Figure 2 ???

|
|

BURRRERL
Intelligent enerey storage systen i

Bottom-up estimates for BESS in India CapEx
Estimates for 1 MW/4 MWh BESS in India
Standalone Year/Cost ($/kWh) Components 2020
2025 2030 Battery pack 143 88 62 BoS hardware
22 17 15 Capital Cost Rs 8 Cr/MW Rs 12 Cr/MW
Life (years) 30 30 Days of operation per year 365
365 Levelized Cost of Storage Rs/kwh 9.5 14.9
Construction time 3-4 years

(C) 2025 Solar Energy Resources 8/11 Web: https://www.gebroedersducaat.nl



BESS CAPEX PER MW MONACO SOLAR

and 2050, the CAPEX reductions are 4% (0.3% per
year average) for the Conservative Scenario, 22%
(1.5% per year average) for the Moderate Scenario,
and 31% (2.1% per year average) for the Advanced
Scenario. Methodology. NREL does not maintain

- future cost projections for residential BESS for the
== ATB as it does for utility-scale systems.

4 MWh BESS architecture Figure 3 shows the
chosen configuration of a utility-scale BESS. The
BESS is rated at 4 MWh storage energy, which

H I represents a typical front-of-the meter energy
= storage system; higher power installations are
based on a modular architecture, which might
replicate the 4 MWh system design ??7? as per the
example below.

Sargent & Lundy is one of the oldest and most
P experienced full-service architect engineering firms
i in the world. Founded in 1891, the firm is a global

leader in power and energy with expertise in grid

modernization, renewable energy, energy storage,
nuclear power, and fossil fuels.
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the per kwWh price is. However, there is an economic
optimum capacity limit to which Li-lon should be
installed, this is based on the length of storage
Figure 2 - Breakdown in BESS CAPEX price Figure
1 - Average CAPEX and OPEX pricing for 2-hour Li
lon Battery Systems. GBP/kWh installed 350 300
300 200 150 100 50 0 10MWh 50MWh 100MWh
>100MWh

?7?7? Based on REER auctions as per RD 960/2020,
with a period of 12 years PSH 100 MW PSH 200
MW BESS 2h BESS 4h 88.0 MEUR 59% of CAPEX
880 KEUR/MW 59 KEUR/MWh 98.7 KEUR/MW
6.6% of CAPEX 309.9 KEUR/MW 20.7% of CAPEX
136.4 EUR/MWh

[| YUY

Rystad Energy BESS CAPEX Whitepaper. The

s
\‘\“. 1'#7;: Battery Energy Storage System (BESS) market is
‘f S % ‘H TTHE growing as the energy transition speeds up ??7?
?!}f E’; spotlight on the capex! The BESS market is
e~

expected to grow more than ten times by the
decade's end. Understand the key parameters of
the costs of BESS projects better and dive into our
sensitivity analysis on
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Total project costs are influenced by factors such as
location, development, construction, installation, and
economies of scale. In my model, I"ve used a
CAPEX estimate of 180kEUR/MW. OPEX: For
operational expenses (OPEX), I"ve estimated a
yearly cost of 2,5% of the total capital expenditure
(CAPEX). This figure is a preliminary approximation

BESS must have a minimum capacity of 10 MW and
a 3-hour duration to qualify. However, the proposal
for the second round requires a minimum of 30 MW
and higher prices for longer-duration assets (6
hours+). Under the program, participants can bid for
fixed cost recovery at 5% WACC while also subject
to a 90% profit return mechanism.

and 2050, the CAPEX reductions are 4% (0.3% per
year average) for the Conservative Scenario, 22%
(1.5% per year average) for the Moderate Scenario,
and 31% (2.1% per year average) for the Advanced
Scenario. ??7?
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