SOLARTECH

Global PV Energy Storage Information -
Solar, Battery & Smart Grid Insights

BESS cost breakdown in
Greenland 2030

. Grid

Thlh-..

Al-W5.1-B -\L‘\

SMART GRID & HOME

‘s ol s e o SN ﬁ!"""_ S o - N ‘=~ i -
- Ny ¥ i . - vy e . "‘ "‘\*--. N - ": ’ -, T [
P ST e ""'"f-“i - ; il W, T

R —— p‘“ﬁ

r = - ’ A .
7 - Q‘z‘ ™ ,‘ .-_—- l‘ - - [ R F PN "
o S - O e e e
3 _ T s ¥ e s e y *

—

-~ - S .-

-Qﬂ'r """ Wr-fq——-’mvmu—"ﬂl—' W“’ W"'Dl

T Ryt iy S —

. S

= .'.---- ‘ - RS ‘---“ ) T e T8 — i =ar



SOLARTECH’

Page 2/13

Overview

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 projections,
respectively.

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 projections,
respectively.

This report is available at no cost from the National Renewable Energy
Laboratory (NREL) at Cole, Wesley and Akash Karmakar. 2023. Cost
Projections for Utility-Scale Battery Storage: 2023 Update. Golden, CO:
National Renewable Energy Laboratory. NREL/TP-6A40-85332.

The US National Renewable Energy Laboratory (NREL) has updated its long-
term lithium-ion battery energy storage system (BESS) costs through to 2050,
with costs potentially halving over this decade. The national laboratory
provided the analysis in its ‘Cost Projections for Utility-Scale Battery.

Small-scale lithium-ion residential battery systems in the German market
suggest that between 2014 and 2020, battery energy storage systems (BESS)
prices fell by 71%, to USD 776/kWh. With their rapid cost declines, the role of
BESS for stationary and transport applications is gaining prominence.

The long-term lithium-ion battery energy storage system (BESS) costs could
halve over this decade, as per the “Cost Projections for Utility-Scale Battery
Storage: 2023 Update” report by US National Renewable Energy Laboratory
(NREL). The report forecasts the future capital expenditure (capex) costs.

Statistics show the cost of lithium-ion battery energy storage systems (li-ion
BESS) reduced by around 80% over the recent decade. As of early 2024, the
levelized cost of storage (LCOS) of li-ion BESS declined to RMB 0.3-0.4/kWh,
even close to RMB 0.2/kWh for some li-ion BESS projects. With.
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As of recent data, the average cost of a BESS is approximately $400-$600 per
kWh. Here’s a simple breakdown: This estimation shows that while the battery
itself is a significant cost, the other components collectively add up, making
the total price tag substantial. Several factors can influence the. How much
will Bess cost fall in 20227

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.

Will Bess costs fall this year?

The most important takeaway is that the NREL estimates that BESS costs will
start to fall this year in its ‘low’ and ‘mid’ cost projections, with an increase
over the next few years forecast in its ‘high’ scenario, visualised in the graph
above.

How much will a battery cost in 20307

Lower Battery Pack Costs: Battery costs can fall to $50-60/kWh by 2030,
accompanied by the corresponding reduction in BESS capital costs. Market
Maturity & Competition: Higher numbers of manufacturers in the market will
drive down costs.

How much does Bess cost?

The cost of BESS has fallen significantly over the past decade, with more
precipitous drops in recent years: This is nearly a 70% reduction in three
years, owing to falling battery pack prices (now as low as $60-70/kWh in
China), increased deployment, and improved efficiency.

What will Rystad expect from Bess deployments in 20227

Rystad expects annual BESS deployments to grow by an average CAGR of
33% between 2022 and 2030, across all market segments including

residential, commercial and grid-scale. From 43GWh of deployments last year,
the firm is anticipating some 421GWh of new capacity to come online in 2030.

Will Li-ion Bess reduce LCoS in 20257
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In mid-2023, some manufacturers predicted the LCOS of li-ion BESS to
decrease by 50% to RMB 0.2/kWh by the end of 2025. As solar and wind
installations surge, reducing LCOS becomes a dire concern. Manufacturers
must reduce LCOS continually through technological innovations to survive
the intensifying industry competition.
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BESS cost breakdown in Greenland 2030

Global BESS deployments to
exceed 400GWh ...

In the future, BESS will play an increasing role as
a transmission asset. The largest BESS integrator
globally Fluence has made this a strategic focus
recently. Rystad also broke down BESS
installations by region in the ...

bess cost breakdown

Base year costs for commercial and industrial
BESS are based on NREL''s bottom-up BESS cost
model using the data and methodology of
(Ramasamy et al., 2022 This cost breakdown is

Battery Energy Storage
Systems Report

This information was prepared as an account of
work sponsored by an agency of the U.S.
Government. Neither the U.S. Government nor
any agency thereof, nor any of their employees,

NREL Study Forecasts
Significant Decline in BESS
Costs by 2030

NREL further predicts that compared to the costs
in 2022, BESS expenditures will decrease by 47
per cent, 32 per cent, and 16 per cent points by
2030 in the low, mid, and ...
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Behind the numbers: BNEF
finds 40% year-on-year drop in
BESS costs

Behind the numbers: BNEF finds 40% year-on-
year drop in BESS costs BNEF analyst Isshu
Kikuma discusses trends and market dynamics
impacting the cost of energy ...
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Key to cost reduction: Energy
storage LCOS broken down

With industry competition heating up, cost
reduction becomes the key to sustainable
business development. In May 2023, industry
experts claimed a vanadium-flow ...

US-made battery storage to be
cost-competitive with China in
2025

Rosamond Central BESS, located in Kern County,
California. The US BESS market looks set to
benefit greatly from both upstream and
downstream tax credit incentives ...
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cost of bess per mwh

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 ...

Applying levelized cost of
storage methodology to utility-
scale ...

One barrier to adoption is the lack of meaningful
cost estimates of second-life BESS. Thus, this
study develops a model for estimating the
Levelized Cost of Storage (LCOS) ...

BESS Costs Analysis:
Understanding the True Costs

of Battery P
T

From the battery itself to the balance of system - = I II. '

components, installation, and ongoing SN

maintenance, every element plays a role in the 7
overall expense. By taking a ...

Commercial Battery Storage,
J Electricity , 2022 , ATB

750mm Current Year (2021): The Current Year (2021)
cost breakdown is taken from (Ramasamy et al.,
2021) and is in 2020 USD. Within the ATB Data
spreadsheet, costs are separated into energy
and power cost estimates, which allows ...
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Battery Energy Storage
Lifecyle Cost Assessment
Summary

The bottom figure illustrates an example
breakdown of installed cost for a 100MW, 4hr
system through 2030. Cost reductions will likely
be accomplished across all major cost

categories.
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Growing Markets for Grid-
Connected Battery Storage ...

To maintain reliability over the coming decades,

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 ...
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Cost Projections for Utility-
Scale Battery Storage: 2023 ...

The cost projections developed in this work
utilize the normalized cost reductions across the
literature, and result in 16-49% capital cost
reductions by 2030 and 28-67% cost reductions
by ...

What is the CAPEX of BESS?

BESS CAPEX: Breakdown Understanding the
components of BESS CAPEX is important for
investors, engineers, and energy planners. The
following will give an outlook on ...
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V3.3 Forecast update:
Modelling changes and ...

BESS dispatch is re-optimized in the intraday
market The dispatch model now performs an
initial day-ahead optimization, before
reoptimizing positions in the intraday market
every two hours during the delivery day. For
example, a ...

German Battery Storage on a

Rise: Legislative Changes

High and further increasing volatility of power
prices due to the expansion of renewables on the
one hand and significantly decreasing prices for

battery cells in recent years ...

Commercial and Industrial ESS

Air Cooling / Liquid Cooling

@ Budget Friendly Solution
‘@ Renewable Energy Integration
@ Modular Design for Flexible Expansion
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Press Release:Press
Information Bureau

The disbursement of funds will extend up to
2030-31 in 5 tranches. The cost of BESS system
is anticipated to be in the range of INR 2.40 to
INR 2.20 Crore/MWh during the period ...

Residential Battery Storage ,
Electricity , 2022 , ATB

We assume residential BESS component costs
decline by an additional 25% from 2030 to 2050,
similar to the assumption used in the ATB utility-
scale BESS cost projections (Cole and Frazier,
2020).
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Updated May 2020 Battery
Energy Storage Overview

Lithium-ion (li-ion) batteries have become the
dominant form for new BESS installations, thanks
to the significant cost declines of battery ...

ttery costs and growth in overall BESS capacity. I :
1l

Declining battery costs to
boost adoption of battery
energy

The decline in battery costs over the past decade
leading up to 2021 helped reduce the cost of
energy storage and adoption of BESS projects
globally. While the prices ...

Utility-Scale Battery Storage,
Electricity , 2022 , ATB, NREL

In this way, the cost projections capture the
rapid projected decline in battery costs and
account for component costs decreasing at
different rates in the future. Figure 3 shows the
resulting ...

US-made battery storage to be
cost-competitive with ...

Rosamond Central BESS, located in Kern County,
California. The US BESS market looks set to
benefit greatly from both upstream and
downstream tax credit incentives under the
Inflation Reduction Act. Image: ...
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What is the Cost of BESS per
MW? Trends and 2025 Forecast

The cost per MW of a BESS is set by a number of
factors, including battery chemistry, installation
complexity, balance of system (BOS) materials,
and government ...

BESS in North
America_Whitepaper Final
Draft

As costs continue to fall and utilities become
more comfortable with the technology, BESS will
be increasingly competitive as a source of new
capacity--replacing traditional gas peakers. Joint

Commercial Battery Storage,
Electricity , 2023 , ATB

Current Year (2022): The Current Year (2022)
cost breakdown is taken from (Ramasamy et al.,
2022) and is in 2021 USD. Within the ATB Data
spreadsheet, costs are separated into energy
and power cost estimates, which allows ...

NREL STUDY FORECASTS
SIGNIFICANT DECLINE IN BESS
COSTS BY 2030

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 ...
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European residential BESS
industry , McKinsey

However, our longer-term projections show an
increase in BESS capacity additions until 2030,
propelled by lower installation costs, rising
electricity rates, and government incentives for
consumers (Exhibit 1).

Utility-Scale Battery Storage ,
Electricity , 2024 , ATB , NREL

The projection with the smallest relative cost
decline after 2030 showed battery cost
reductions of 5.8% from 2030 to 2050. This 5.8%
is used from the 2030 point to define the
conservative cost ...
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BESS in Germany 2025 and
Beyond:

Energy storage is vital for integrating renewable
energy, ensuring reliability of power supply, and
reducing greenhouse gas emissions. BESS stands
out for its affordability, driven by ...

Residential Battery Storage,
Electricity , 2023 , ATB, NREL

We assume residential BESS component costs
decline by an additional 25% from 2030 to 2050,
similar to the assumption used in the ATB utility-
scale BESS cost projections in the 2022 ATB ...
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Utility-Scale Battery Storage ,
Electricity , 2024 , ATB, NREL

Current Year (2022): The 2022 cost breakdown

for the 2024 ATB is based on (Ramasamy et al.,

2023) and is in 2022$. Within the ATB Data ;
spreadsheet, costs are separated into energy
and ...
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Capital cost of utility-scale
battery storage systems in ...

Capital cost of utility-scale battery storage
systems in the New Policies Scenario, 2017-2040
- Chart and data by the International Energy
Agency.

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://solar.j-net.com.cn
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