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system (BESS) would have "-‘ N betwee US$347
and US$739/MWh, albeit not many systems of that"
duration _ 2 S

3 ? The ???Power 6.25-MWh BESS will come in~
two-hour or four-hour setups. In the two-hour ol
scenario, the battery cell is 587 Ah, while the
four-hour BESS scenario uses 1,175 Ah. would be
right at 1,200 pounds per 100kWh. This is right up
there with NMC will be a much less likely chemistry
to fail into thermal runaway during any given severe
use

Its latest report did not, however, provide actual
BESS pricing figures as previous ones did. In
February, it said that the prices paid by US buyers
of a 20-foot DC container from China in 2024 would
fall 18% to US$148 per kWh, down from US$180
per kWh in 2023.
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Currently, the cost of battery-based energy storage
in India is INR 10.18/kWh, as discovered in a SECI
auction for 500 MW/1000 MWh BESS. The

government has launched viability gap funding and

Production-Linked Incentive ???
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e |

This harmonized LCOS methodology predicts
second-life BESS costs at 234???278 ($/MWh) for a
15-year project period, costlier than the harmonized
results for a new BESS at 211 ($/MWh). Despite
having a higher LCOS, the upfront costs for
second-life BESS are 64.3???78.9% of new
systems" costs. Results for second-life BESS are
highly sensitive to

The results show that under the current empirical
estimation of the installation cost and lifetime
(approximately 138???73 ???/MWh, 10???15
years), the battery wear cost resulting from
degradation would prevent BESS from being
profitable for energy arbitrage in most of the
European electricity markets.
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Instead, we have focused on general cost trends -

[Tl E T so you will find data on the following: Total project
' _ | costs. How containerised BESS costs change over
EE ‘ time. Grid connection costs. Balance of Plant (BOP)

costs. Operation and maintenance (O& M) costs.
And the time taken for projects to progress from
construction to commercial operations.

The Crimson BESS project in California, the largest
that was commissioned in 2022 anywhere in the
world at 350MW/1,400MWh. Image: Axium
Infrastructure / Canadian Solar Inc. The result was
a 270% increase in lithium carbonate costs from Q3
2021 to Q4 2022. The removal of China's New
Energy Vehicle incentive in 2023, lingering range

Projected Utility-Scale BESS Costs: Table 1.
Capital Cost Components for Utility-Scale Storage
(4-Hour Duration, 240-MWh) Model Component
$/kWh $/kW: Lithium-ion Battery: 192: 768: Battery
Central Inverter FOM costs are ???
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Specific investment cost per MWh of nominal
storage capacity of BESS b in year y of the planning
horizon, in ???/MWh. Based on latest estimations
on the evolution of the individual BESS cost

components [54], [55], relevant BESS investment
vvvvvvvvvvvvvvvvvvvvvvvv cost data are presented in ???

This study shows that battery electricity storage
systems offer enormous deployment and
cost-reduction potential. By 2030, total installed
costs could fall between 50% and 60% (and battery
cell costs by even more), driven by optimisation of
manufacturing facilities, combined with better
combinations and reduced use of materials.

W taxeree N N B
ENERGY STORAGE SYSTEM

Battery energy storage systems (BESS) provide an
advanced technological solution that allows
renewable forms of energy to be stored and
distributed when consumers need power. A BESS is
typically used in electricity grids, electric vehicles,
solar power installations and smart homes, relying
on one or more batteries with stored electrical

energy.
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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
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 ??? as per the
example below.

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

y

??? Today, for a BESS with an E/P ratio of 4.0,
Li-ion batteries offer the best option in terms of cost,
performance, calendar and cycle life, and
technological maturity. ??? PSH and CAES, at
$165/kWh and $105/kWh, respectively, give the
lowest cost in $/kWh if an E/P
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The battery pack costs for a 1 MWh battery energy
storage system (BESS) are expected to decrease
from about 236 U.S. dollars per kWh in 2017 to 110
U.S. dollars per kwWh in 2025. During this period

This broadly matches up with recent analysis by
BloombergNEF which found that BESS costs have
fallen 2% in the last six months, as well as
anecdotal evidence of reductions after spikes in
2022. Compared to 2022, the national laboratory
says the BESS costs will fall 47%, 32% and 16% by
2030 in its low, mid and high cost projections,
respectively.

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.
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BESS Cost Analysis: Breaking Down Costs Per
kWh. To better understand BESS costs, it's useful
to look at the cost per kilowatt-hour (kWh) stored.
As of recent data, the average cost of a BESS is
approximately $400-$600 per kWh. Here's a simple
breakdown: Battery Cost per kWh: $300 - $400;
BoS Cost per kWh: $50 - $150; Installation Cost per

However, industry estimates suggest that the cost of
a 1 MW lithium-ion battery storage system can
range from $300 to $600 per kWh, depending on
the factors mentioned above. For a more accurate
estimate of the costs associated with a 1 MW
battery storage system, it's essential to consider
site-specific factors and consult with experienced

J e,

The consultancy and market intelligence firm
provided the update in a long-form article by Dan
Shreve, VP of market intelligence, which will be
published in the next edition (38) of PV Tech Power,
Solar Media's quarterly ??7?
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This study will first conduct a literature review over
previous work on cost models of battery energy
storage. The literature review and technical
background aim to guide the analysis in terms of
providing understanding of how to estimate costs of
BESS. Based on the results of the literature review,
estimations of BESS costs will be performed. The

Future Years: In the 2024 ATB, the FOM costs and
the VOM costs remain constant at the values listed
above for all scenarios. Capacity Factor. The cost

and performance of the battery systems are based
eor  roowen  wer on an assumption of approximately one cycle per
day. Therefore, a 4-hour device has an expected
] capacity factor of 16.7% (4/24 = 0.167), and a
2-hour device has an expected ???

wwwwwwwwwwwwwwwwwwww Figure 4. Current battery storage costs from studies

® published in 2018 or 2019.. 8 Figure 5. Cost
f ® o projections for power (left) and energy (right)
R components of lithium-ion systems.. 9 Figure 6.

& © ©

Cost reduction projections (relative to 2018) used in
this study versus published vehicle battery
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Low end cost $20/MW per hour (hydroelectric plant)
High end cost $50/MW per hour (combined cycle
generation) Capacity cost: Cost for additional
generation capacity A simple cycle combustion
turbine costs $60/kW-year (BESS): A Cost/Benefit
ANalysis for a PV Power Station Author: Nikitas
Zagoras Subject:

costs for residential BESS are based on NREL's
bottom-up BESS cost model using the data and
methodology of (Ramasamy et al., 2023), who
estimated costs for only alternating current (AC)
coupled systems. We use the same model and
methodology, but we do not restrict the power or
energy capacity of the BESS to two options.

pack performance degradation = 1% per year
*Bottom-up estimates for cost categories in battery
systems from Fu et al (2018): BoS, EPC costs, soft
costs 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
BoS inverter 16 13 11 Soft costs 755 EPC 14 11
10
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138,000 MWh per year and 429,000 MWh per year,
with peak demands of approximately 30 MW and
105 MW, respectively. 2. Where BESS is
cost-effective, the value of combined PV plus BESS
is greater than the value of standalone PV plus the

value of standalone BESS. Replacing diesel for
backup generation with PV+BESS can add over
$6,000 per one

The NREL study states that additional parameters
besides capital costs are essential to fully specify

- B
Tl - the cost and performance of a BESS for capacity

expansion modelling tools.. Further, the cost

projections developed in the study report utilize the
normalized cost reductions and result in 16-49 per
cent capital cost reductions by 2030 and 28-67 per
cent cost ??7?
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The cost of battery energy storage system (BESS)
is anticipated to be in the range of ??7?2.20-2.40
crore per megawatt-hour (MWh) during 2023-26 for
the development of the BESS capacity of 4,000
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