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Which energy storage technologies are included in the 2020 cost and performance assesSmm--

The 2020 Cost and Performance Assessment provided installed costs for six energy storage technologies:
lithium-ion (Li-ion) batteries, lead-acid batteries, vanadium redox flow batteries, pumped storage hydro,
compressed-air energy storage, and hydrogen energy storage.

Can technology improve energy-storage costs?

There is also a plausible best-in-class scenario in which market-leading energy-storage manufacturers and
developers deliver a step change in cost improvement: additional process-efficiency gains and hardware
innovations could reduce the cost of an installed system by more than 70 percent(Exhibit 2).

How much does gravity based energy storage cost?

Looking at 100 MW systems,at a 2-hour duration,gravity-based energy storage is estimated to be over
$1,100/kWhbut drops to approximately $200/kWh at 100 hours. Li-ion LFP offers the lowest installed cost
($/kWh) for battery systems across many of the power capacity and energy duration combinations.

How much does a non-battery energy storage system cost?

Non-battery systems,on the other hand,range considerably more depending on duration. Looking at 100 MW

systems,at a 2-hour duration,gravity-based energy storage is estimated to be over $1,100/kWh but drops to
approximately $200/kWh at 100 hours.
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One metric it highlighted in its financial results
disclosure on 10 May was a 14% reduction of its bill
of material costs since the end of last year in its
Energy Block energy storage system (ESS) product
while it has been able to reduce the product's cost
by 7.4% in that time.

A new study, Storage requirements and costs of
shaping renewable energy toward grid
decarbonization, published last week in the journal
Joule by researchers at the Massachusetts Institute
of

Pacific Northwest National Laboratory's 2020 Grid
Energy Storage Technologies Cost and
Performance Assessment provides a range of cost
estimates for technologies in 2020 and 2030 as well
as a framework to help break down different cost
categories of energy storage systems.
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Huge Battery Investments Drop Energy-Storage
Costs Faster Than Expected, Threatening Natural
Gas The electric grid will adopt low-cost and
long-duration batteries such as zinc-based, flow,
and

Further, Supplementary Fig. 5 shows that when
energy storage costs drop below 5 $/kWh storage is
operated on seasonal cycles. Table 4 Storage,
wind, and transmission characteristics under varying

Energy storage technologies, store energy either as
| electricity or heat/cold, so it can be used at a later
time. 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,
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This is a 6% drop from $140/kWh in 2020.
Continuing cost reductions bode well for the future
of electric vehicles, which rely on lithium-ion
technology. James Frith, BNEF's head of energy
storage research and lead author of the report, said:
"Although battery prices fell overall across 2021, in
the second half of the year prices have

Dive Brief: The cost for utility-scale solar PV power
has declined 82% since 2010 and the costs for
onshore and offshore wind have declined 39% and
29%, respectively, according to a report

This inverse behavior is observed for all energy
storage technologies and highlights the importance
of distinguishing the two types of battery capacity
when discussing the cost of energy storage. Figure
1. 2022 U.S. utility-scale LIB storage costs for
durations of 2?7?10 hours (60 MW DC) in $/kWh.
EPC: engineering, procurement, and construction
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i Cost and Performance Assessment provided
"Mﬁ‘ installed costs for six energy storage technologies:

lithium-ion (Li-ion) batteries, lead-acid batteries,
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01 vanadium redox flow batteries, pumped storage

hydro, compressed-air energy storage, and
hydrogen energy storage.

From July 2023 through summer 2024, battery cell

pricing is expected to plummet by more than 60%
due to a surge in electric vehicle (EV) adoption and

y - grid expansion in China and the United States.

gy =0 , REPORT: World Energy Council Forecasts 70
o SYSTEM Percent Drop in Energy Storage Costs by 2030,
: r Warns of Cost/Value Misperceptions . New World
!"‘/' Energy Council Report - E-Storage: Shifting from

Cost to Value SHARE: Electrical energy storage
experts caution against narrow focus on cost alone
in assessing technology's value
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The analysis indicates that battery demand across
electric vehicles and stationary energy storage is
still on track to grow at a remarkable pace of 53%
year-on-year, reaching 950 gigawatt-hours in 2023.
The drop in prices this year was attributed to
significant growth in production capacity across the
value chain in combination with weaker

The IEA's "Batteries and Secure Energy
Transitions" report finds that capital costs for battery
storage systems are projected to fall by up to 40
percent by 2030. This significant cost reduction

IRENA has developed a spreadsheet-based
"Electricity Storage Cost-of-Service Tool" available
for download. It is a simple tool that allows a quick
analysis of the approximate annual cost of electricity
storage service for different technologies in different
applications. IRENA Launches Report for the G20
on Low-Cost Energy Transition
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current and near-future costs for energy storage
systems (Doll, 2021; Lee & Tian, 2021). Note that
since data for this report was obtained in the year
2021, the comparison charts have the year 2021 for
current costs. In addition, the energy storage
industry includes many new categories of

The report compiled by global energy think tank
Ember and the Delhi-based The Energy and
Resources Institute (TERI) says if the battery
energy storage system (BESS) costs continue to
decline at the current rate of 7 per cent annually,
India's power sector will see coal generation
plateauing until 2032, while additional coal capacity
may still be needed to meet ???

Compressed air energy storage (CAES) is one of
the many energy storage options that can store
electric energy in the form of potential energy
(compressed air) and can be deployed near central
$0.11/kWh; however, that estimate includes
| 4 3 $0.03/kWh in energy costs. The 2030 LCOS
estimates presented in the next section exclude
energy costs
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Battery-storage costs must drop by 15 % year for
India to avoid adding new coal capacity: Report The
report compiled by global energy think tank Ember
and the Delhi-based The Energy and Resources

~Easy configuration and maintenance

The global energy storage market will grow to a
cumulative 942GW/2,857GWh capacity by 2040,
attracting US$620 billion in investment, caused by
sharply decreasing battery costs, according to a
Bloomberg NEF (BNEF) report. BNEF's latest
"Long-Term Energy Storage Outlook" projected that
battery costs would drop by another 52% by 2030.

[ costs associated with energy storage systems at the
distribution network-level) Prepared for Distribution
Utilities Forum (DUF) September 2021 THE
ENERGY AND RESOURCES INSTITUTE Creating
Innovative Solutions for a Sustainable Future.
Energy Storage at the Distribution Level ??7?
Technologies, Costs and Applications i

PCS EMS
CEtEC
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Battery energy storage prices are set to take
another big dive. BNEF's 2019 Battery Price Survey
forecasts that the average price for battery energy
storage will be close to $100/kWh by 2023, down
from $156/kWh this year. This follows an 87% price
drop since 2010 when prices were about
$1,100/kWh in real terms.

0 There exist a number of cost comparison sources
for energy storage technologies For example, work
performed for Pacific Northwest National Laboratory
provides cost and performance characteristics for
several different battery energy storage (BES)
technologies (Mongird et al. 2019). ???
Recommendations:

US non-residential storage system costs will fall by
27% over the next five years, according to Wood
Mackenzie. Engineering, procurement and
construction (EPC) costs and software-driven
declines will Business Energy Storage Costs to
Drop by 27%. Paul Korzeniowski 209,609 . B2B
Content producer, Self-employed.
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The report compiled by global energy think tank
Ember and the Delhi-based The Energy and
Resources Institute (TERI) says if the battery
energy storage system (BESS) costs continue to
decline at the current rate of 7 % annually, India's
power sector will see coal generation plateauing
until 2032, while additional coal capacity may still be
needed to meet ???

When clean energy is deployed, electricity prices
drop. Lead author Felix Creutzig of the MCC said:
For example, the study notes, battery storage
already cost less than $100 per kilowatt hour

To transition towards low-carbon energy systems,
we need low-cost energy storage. Battery costs
have been falling quickly. Our World in Data.
Browse by topic. Latest; Resources. About;
Subscribe. Donate. Gdoc / Admin. The price of ???
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