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With the $119 million investment in grid scale energy storage included in the Pre dents FY 20 ) By
Request for the Office of Electricity,we'll work to develop and demonstrate new technolog (
issues around planning,sizing,placement,valuation,and societal and envi

How many GWh of energy storage are there in the world?
Globally,over 30 gigawatt-hours(GWh) of grid storage are provided by battery technologles %5
(BloombergNEF,2020) and 160 gigawatts (GW) of long-duration energy storage (LDES) are provided by
technologies such as pumped storage hydropower (PSH) (U.S. Department of Energy,2020)1.

How does grid connected energy storage affect environmental performance?

Round-trip efficiency,annual degradation,and generator heat ratehave a moderate to strong influence on the
environmental performance of grid connected energy storage. 28 Energy storage will help with the adoption
of intermittent energy,like solar and wind,by storing excess energy for times when these sources are
unavailable. 29

How can energy storage help the electric grid?

Three distinct yet interlinked dimensions can illustrate energy storage's expanding role in the current and
future electric grid--renewable energy integration,grid optimization,and electrification and decentralization
support.

How many battery energy storage projects are there?

The U.S. has 575operational battery energy storage projects 8,using

lead-acid,lithium-ion,nickel-based,sodium-based,and flow batteries 10. These projects totaled 15.9 GW of
rated power in 2023 8,and have round-trip efficiencies between 60-95% 24.
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?7?7? 3,000+ MW of storage installed across all
segments, 74% increase from Q2 2023 ???
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.

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 ???

Grid Storage Launchpad will create realistic battery
validation conditions for researchers and industry .
WASHINGTON, DC ??? The U.S. Department of
Energy's (DOE) Office of Electricity (OE) is
advancing electric grid resilience, reliability, and

[l

security with a new high-tech facility at the Pacific
Northwest National Lab (PNNL) in Richland, Wash.,
where pioneering ???
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Battery Storage in the United States: An Update on
Market Trends. Release date: July 24, 2023. This

battery storage update includes summary data and
visualizations on the capacity of large-scale battery

storage systems by region and ownership type,
battery storage co-located systems, applications
[ | served by battery storage, battery storage
- EEE installation costs, and small-scale ??7?
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#

A new report from Deloitte, "Elevating the role of
energy storage on the electric grid," provides a
comprehensive framework to help the power sector
navigate renewable energy integration, grid

The Department of Energy's (DOE) Office of
Electricity (OE) is pioneering innovations to advance
a 21st century electric grid. A key component of that
is the development, deployment, and utilization of
bi-directional electric energy storage.
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Energy Storage Activities in the United States
Electricity Grid Page 3 Energy storage in the U.S.
electric power grid totals just over 23 GW, with 96
percent provided by existing pumped hydro
systems. The following chart estimates active
energy storage systems in the United States.

In 2023, 6.4 GW of new battery storage capacity
was added to the U.S. grid, a 70% annual increase.
to come on line in 2024. With the rise of solar and
wind capacity in the United States, the demand for
battery storage continues to increase. The Inflation
Reduction Act (IRA) has also accelerated the
development of energy storage by

Long-duration energy storage (LDES) is the linchpin
of the energy transition, and ESS batteries are
purpose-built to enable decarbonization. As the first
commercial manufacturer of iron flow battery
technology, ESS is delivering safe, sustainable, and
flexible LDES around the world.

4/11 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE GRID USA SOLAR

B Grid-connected energy storage provides indirect
benefits through regional load shaping, thereby
improving wholesale power pricing, increasing fossil
thermal ?7?7? The largest country share of capacity
(excluding pumped hydro) is in the United States
(33%), followed by Spain and Germany. The United
Kingdom and South Africa round out the top

A framework for understanding the role of energy

i storage in the future electric grid. Three distinct yet
jm,iv:h& (8 interlinked dimensions can illustrate energy
t‘::isy%?z,‘i,"sesmemg storage's expanding role in the current and ???
E———

e

,"flf i

——i—1

=m-
Utiliy-Scale ESS solutions Energy storage technology use has increased along
%@j_ - . with solar and wind energy. Several storage

technologies are in use on the U.S. grid, including
pumped hydroelectric storage, batteries,
compressed air, and flywheels (see figure). Pumped
hydroelectric and compressed air energy storage
can be used to store excess energy for applications
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As reported by our colleagues at PV Tech earlier
today, the DOE selected eight projects in total
spanning 18 US states for a share of US$2.2 billion
funding for transmission infrastructure and
technology upgrades.. The awards form part of the
Grid Resilience and Innovation Partnerships (GRIP)
Program, which in total will pay out more than
US$10 billion, ???

GE is known for its involvement in various energy
storage projects, particularly when it comes to
grid-scale battery storage solutions. It continues to
be at the forefront of developing and deploying
advanced energy storage technology and putting
forward contributions to the energy storage space
that underscore its leadership and influence. 8. AES

Energy Storage Grand Challenge Cost and
Performance Assessment 2020 December 2020 .
[ - I 2020 Grid Energy Storage Technology Cost and

‘u Performance Assessment Kendall Mongird,
Vilayanur Viswanathan, Jan Alam, This report was
prepared as an account of work sponsored by an
agency of the United States government. Neither
the United States government
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OE announced two advanced energy storage
technology prizes: About Us. OE 2023
Accomplishments Our History Our Organization
U.S. Department of Energy Launches Prizes for
Grid-Edge Technologies, Emerging Energy Storage
Solutions September 11, 2024. Office of Electricity;

This was followed closely by the United States,
which commissioned 4 GW over the course of the
year. The Inflation Reduction Act, passed in August
2022, includes an investment tax credit for
stand-alone storage, promising to further boost
deployments in the future. are still the preferred
=0 I choice for grid-scale storage. More energy-dense

The energy storage market size in United States
exceeded USD 68.6 billion in 2023 and is projected
to register 15.5% CAGR from 2024 to 2032,
impelled by the increasing demand for
refurbishment and modernization of the existing grid
network.
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* 3,000+ MW of storage installed across all
segments, 74% increase from Q2 2023*
Second-highest quarter on record for total
installationsHOUSTON/October 1, 2024 The U.S.
energy storage market experienced significant

= u growth in the second quarter, with the grid-scale
i } segment leading the way at 2,773 MW and 9,982
M = : MWh deployed.According to the American ???
|
Through the brilliance of the Department of Energy's
“-\- N scientists and researchers, and the ingenuity of
R e . America's entrepreneurs, we can break today's

limits around long-duration grid scale energy
storage and build the electric grid that will power our
clean-energy economy???and accomplish the
President's goal of net-zero emissions by 2050.
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OE's Energy Storage Program. As energy storage
technology may be applied to a number of areas
that differ in power and energy requirements, OE's
Energy Storage Program performs research and
development on a wide variety of storage
technologies. This broad technology base includes
batteries (both conventional and advanced),
electrochemical

The Energy Information Administration (EIA) reports
the United States had a 4.5GW total capacity of
energy storage by the end of 2021. The wellspring
of storage development has come in response to a
variety of beneficial grid services storage can
provide, especially when paired with renewable
energy.

The US storage market had a record-setting third

quarter of 2023, adding 2,354 megawatts (MW) (or

7,322 megawatt-hours (MWh)) of installed capacity

to the grid. It is expected that the US storage market

will install an estimated 63 gigawatts (GW) between

| 2023 and 2027. As of 2023, there is approximately
8.8 GW of operational utility-scale
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MITEI's three-year Future of Energy Storage study
explored the role that energy storage can play in
fighting climate change and in the global adoption of
E| clean energy grids. Replacing fossil fuel-based
power generation with power generation from wind

[ Al

and solar resources is a key strategy for
decarbonizing electricity. Storage enables electricity
systems to remain in??? Read more

The current market for grid-scale battery storage in
the United States and globally is dominated by
lithium-ion chemistries (Figure 1). Due to tech-
provide energy or ancillary services to the grid at
any given time. ??? Round-trip efficiency, measured
as a percentage, is a ratio of the

L The costs of installing and operating large-scale

battery storage systems in the United States have
declined in recent years. Average battery energy
storage capital costs in 2019 were $589 per
kilowatthour (kWh), and battery storage costs fell by
72% between 2015 and 2019, a 27% per year rate
of decline.
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Energy storage enables us to power the grid using
renewables like solar and wind, even when the sun
is down or the wind is not blowing. Smoothing out
variable energies Energy storage helps smooth out
intermittent resources" output by discharging during
periods of low production. Tesla is the primary

' manufacturer of battery energy storage

Energy Storage Reports and Data. The following
resources provide information on a broad range of
storage technologies. General. U.S. Department of
Energy's Energy Storage Valuation: A Review of
Use Cases and Modeling Tools; Argonne National
Laboratory's Understanding the Value of Energy
Storage for Reliability and Resilience Applications;
Pacific Northwest National ???
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