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When will energy storage become a trend?
Pairing power generating technologies,especially solar,with on-site battery energy storage will be the'fn'o‘st
common trend over the next few years for deploying energy storage,according to projects announced to
come online from 2021 to 2023.

When will large-scale battery energy storage systems come online?

Most large-scale battery energy storage systems we expect to come online in the United States over the next
three yearsare to be built at power plants that also produce electricity from solar photovoltaics,a change in
trend from recent years.

Do energy storage systems generate revenue?

Energy storage systems can generate revenue,or system value,through both discharging and charging of
electricity; however,at this time our data do not distinguish between battery charging that generates system
value or revenue and energy consumption that is simply part of the cost of operating the battery.

How much energy does a battery storage system use?

The average for the long-duration battery storage systems was 21.2 MWh, between three and five times

more than the average energy capacity of short- and medium-duration battery storage systems. Table 1.
Sample characteristics of capital cost estimates for large-scale battery storage by duration (2013-2019)
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It was a recording break Q4 for energy storage
. installations in the US. Image: Kenueone. A total of
-i'i: :zv'v:"r'converio" 1,613MW/4,727MWh of energy storage was
j installed in the US in the last quarter of 2021
according to Wood Mackenzie, which says annual

residential storage installations will hit 2GW by
2026. The power MW installed in Q4 was more than

the first

The storage industry has already proven it can
basically double national installed capacity from one
year to the next: It did so in 2023 and 2022, and in
2021 it more than tripled the previous year's tally.
The continuation of this trend just gets more
impressive with time: A few years ago, doubling
storage capacity only meant building 1 gigawatt.
Now, the industry is ???

Energy storage is nhow included in this report due to
its increasing deployment and role in integrating
renewable . energy resources on the grid. In this
report, pumped . hydro storage is classified as
hydropower capacity. Megawatts of energy storage
are not included as a part of the capacity totals and
are instead reported as standalone additions.
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Additional accelerated growth. Based on planning
data EIA collects, an additional 10,000 MW of
large-scale battery storage's ability to contribute
electricity to the grid is likely to be installed between
2021 and 2023 in the United States???10 times the
total amount of maximum generation capacity by all
systems in 2019 (Figure ES4).

, total annual electricity generation from utility-scale
nonhydropower renewable sources has been
greater than from total annual hydropower. Wind
energy's share of total utility-scale electricity-
generation capacity in the United States grew from
0.2% in 1990 to about 12% in 2023, and its share of
total annual utility-scale

4= According to Wood Mackenzie's projections, the
| F | = "’.p". United States is poised to attain an impressive

‘ R 75GW in installed energy storage capacity. The
U.S. not only stands as a significant and

high-potential market for energy storage

development but also serves as a crucial
battleground where global energy storage suppliers
vie for supremacy.
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Electrical energy storage systems (EESS) for
electrical installations are becoming more prevalent.
EESS provide storage of electrical energy so that it
can be used later. The approach is not new: EESS

in the form of battery-backed uninterruptible power

Wi 1l supplies (UPS) have been used for many years.
IFla < s=r‘“”‘”““§ |
S || EESS are starting to be used for other purposes.
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ggqp LY The latest "U.S. Energy Storage Monitor" report
== shows that grid-scale energy storage deployment
) ﬂh; ‘{3 ‘ g aqy g ploy
"o i R exceeded 3 GW installed in one quarter for the first
‘ a L—pHr ’Fj time. With 3,983 MW of new capacity additions, the
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quarter saw a 358% increase compared to the same
period in 2022. total deployments in 2023 across all
segments reached 8,735 MW and 25,978

Battery storage in the U.S. has been growing since
2021. This is especially true in California and Texas,
two states undergoing rapid renewable energy
growth. California has the most installed battery
storage capacity of any state with 7.3 GW and
Texas has 3.2 GW. All other states combined have
a total of around 3.5 GW installed capacity.
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, Hydroelectric pumped storage, a form of mechanical
i

| :7:’ energy storage, accounts for most (97%)

aip large-scale energy storage power capacity in the

s

L E United States. However, installation of new

| PR

large-scale energy storage facilities since 2003
have been almost exclusively electrochemical, or

E,' \{(ﬁ/j wy :' % battery storage.
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Developers plan to expand US battery storage
capacity to more than 30 gigawatts (GW) by the end
of 2024, according to the US Energy Information
Administration ().Planned and currently operational

As outlined in Wood Mackenzie and the American
Clean Power Association's (ACP) latest "US Energy
| B Storage Monitor" report, the U.S. grid-scale
E] ’ segment saw quarterly installations increase 27%
quarter-on-quarter (QoQ) to 6,848 MWh, a
record-breaking third quarter for both megawatts
and megawatt-hours installed.
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Energy storage in the US is one of the fastest
growing markets with a promising future. Over the
last five years, the battery-based energy storage
system (ESS) capacity has grown more than
seven-fold and is pegged to have crossed 10.5 GW
by March 2023. New Jersey: The state aims to
achieve 2 GW installed energy storage by 2030. In
October

explores long-term energy trends in the United
States. AEO2023 Release, RFF March 16, 2023. 2.
What's new in the 2023 . Total installed generating
capacity more than doubles across most scenarios .
Negative generation represents charging of energy
storage technologies such as pumped hydro and
battery storage. Hourly dispatch

We expect that some of those delayed 2022
projects will begin operating in 2023, when
developers plan to install 29.1 GW of solar power in
, the United States. If all of this capacity comes online
Es as planned, 2023 will have the most new

utility-scale solar capacity added in a single year,
more than doubling the current record (13.4 GW in
2021).

Outdoor Cabinet Energy Storage System
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Electrical Energy Storage (EES) refers to systems
that store electricity in a form that can be converted
back into electrical energy when needed. 1 Batteries
are one of the most common forms of electrical
energy storage. The first battery???called Volta's
cell???was developed in 1800. 2 The first U.S.
large-scale energy storage facility was the Rocky
River Pumped Storage plant in ??7?

The US energy storage industry saw its

2024, with 1,265MW/3,152MWh of additions. A
total 252.4MW/515.7MWh of residential installs
were recorded across the US in Q1 2024, to
170MW/388.2MWh in Q1 2023, growth of 48% and
33%, respectively. As well as marking the first time

mml TR highest-ever first-quarter deployment figures in

in recent memory

N i The total installed capacity of pumped-storage

- l hydropower stood at around 160 GW in 2021.
I n Global capability was around 8 500 GWh in 2020,
|_D H accounting for over 90% of total global electricity

LI

— storage. The world's largest capacity is found in the
et United States. The majority of plants in operation
u ; today are used to provide daily balancing.
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The IRA's package of support for clean energy
includes, for the first time, investment tax credit
(ITC) incentives for standalone energy storage.
Whereas at the end of 2022, hybrid projects, mostly
pairing solar with batteries, represented 70% of the
total development pipeline for energy storage, as of
Q2 2023, that has dropped to 56%.

Energy Storage Grand Challenge Cost and
Performance Assessment 2020 December 2020 .
This report was prepared as an account of work
sponsored by an agency of the United States
government. Neither the United States government
nor any agency thereof, nor any of their employees,
Figures Figure ES-1 and Figure ES-2 show the total
installed

U.S. battery storage capacity has been growing
since 2021 and could increase by 89% by the end of
2024 if developers bring all of the energy storage
systems they have planned on line by their intended
commercial ??7?
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The photo is sourced from Arevon Asset
Management The introduction of energy storage
systems in the United States has been driven by the
development of renewable energy sources (RES).
the total capacity of geothermal plants, biomass
units, and wind and solar generators connected to
the public grid in the United States The installed

?7?7? 3,000+ MW of storage installed across all
segments, 74% increase from Q2 2023 ?7?7?
Second-highest quarter on record for total
installations. HOUSTON/WASHINGTON, October 1,
2024 ??? The U.S. energy storage market
experienced significant growth in the second
quarter, with the grid-scale segment leading the way
at 2,773 MW and 9,982 MWh deployed.

Certainly, large-scale electrical energy storage
systems may alleviate many of the inherent
inefficiencies and deficiencies in the grid system,
and help improve grid reliability, facilitate full
integration of intermittent renewable sources, and
effectively manage power generation. Electrical
energy storage offers two other important
advantages.
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Over 4 GW deployed in Q4, a 358% increase
compared to Q4 2022. HOUSTON/WASHINGTON,
March 20, 2024 ??? The US energy storage market
shattered previous records for deployment across
all segments in the final quarter of 2023, with 4,236
megawatts (MW) installed over the period, a 100%

increase from Q3 according to a new report
released ???

v/ / /[ LIV L]

(C) 2025 Solar Energy Resources 10/10 Web: https://www.gebroedersducaat.nl



