Will energy storage grow in 202472 ,

Allison Weis,Global Head of Energ
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What is the future of energy storage?
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Storage enables electricity systems to remain in balance despite variation in wing and s:dlér availa ilif
allowing for cost-effective deep decarbonization while maintaining reliability. The Future 6f En ]
report is an essential analysis of this key component in decarbonizing our i
combating climate change. Sy

What is economic long-duration electricity storage?
Economic long-duration electricity storage refers to solutions like ENDURING,which use low-cost thermal
energy storage and high-efficiency power cyclesto provide reliable,cost-effective,and scalable energy
storage.

Why should energy storage systems be optimized?

Energy storage systems must be optimized to meet demand for power generation,decarbonization,grid
resilience,and energy efficiencyas communities invest in renewable energy technologies.

Should energy storage be co-optimized?

Storage should be co-optimizedwith clean generation,transmission systems,and strategies to reward
consumers for making their electricity use more flexible. Goals that aim for zero emissions are more complex
and expensive than net-zero goals that use negative emissions technologies to achieve a reduction of 100%.
Can a power plant be converted to energy storage?

The report advocates for federal requirements for demonstration projects that share information with other
U.S. entities. The report says many existing power plants that are being shut down can be converted to

useful energy storage facilities by replacing their fossil fuel boilers with thermal storage and new steam
generators.
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Battery electricity storage is a key technology in the
world's transition to a sustainable energy system.
Battery systems can support a wide range of
services needed for the transition, from providing
frequency response, reserve capacity, black-start
capability and other grid services, to storing power
in electric vehicles, upgrading mini-grids and
supporting "self-consumption" of

We estimate that by 2040, LDES deployment could
result in the avoidance of 1.5 to 2.3 gigatons of CO
2 equivalent per year, or around 10 to 15 percent of
today's power sector emissions. In the United
States alone, LDES could reduce the overall cost of
achieving a fully decarbonized power system by
around $35 billion annually by 2040.

The transition to renewable energy sources such as
wind and solar, which are intermittent by nature,
necessitates reliable energy storage to ensure a
consistent and stable supply of clean power. The
evolution of LDES Long-duration energy storage is
not a new concept. Pumped hydro-electric storage
was first installed in Switzerland in 1907.

(C) 2025 Solar Energy Resources 2/10 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE OPTIONS

GROW

alal-
=/ O

VN

a
5
.

| g

(C) 2025 Solar Energy Resources

SOLAR

However, with the growing adoption of Battery
Energy Storage Systems (BESS), this task can be
effectively handled by strategically placed storage
systems, offering a more flexible and distributed
solution. This makes BESS a faster and more
efficient option for providing spinning reserves,
especially as it requires no fuel and can respond

The most common chemistry for battery cells is
lithium-ion, but other common options include
lead-acid, sodium, and nickel-based batteries.
Thermal Energy Storage. Thermal energy storage is
a family of technologies in which a fluid, such as
water or molten salt, or other material is used to
store heat. This thermal storage material is then

The use of an energy storage technology system
(ESS) is widely considered a viable solution. Energy
storage can store energy during off-peak periods
and release energy during high-demand periods,
which is beneficial for the joint use of renewable
energy and the grid. Lead-acid batteries are the
most cost-effective option among available
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The market for battery energy storage systems is
growing rapidly. Here are the key questions for
those who want to lead the way. The market for
battery energy storage systems is growing rapidly.
has overtaken it as a cheaper option. (Lithium iron
phosphate customers appear willing to accept the
fact that LFP isn"t as strong as a nickel

Energy storage is a hot topic. From big batteries like
the one at the Emirates Stadium to the smaller
smart batteries popping up in homes across the UK,
the ability to store energy is a vital part of a plan to
make renewables work on a massive scale, and it's

all because they bring flexibility to the grid: creating
a smarter, more complex, dynamic system not
unlike ???

For more details, review our privacy policy. Pumped

B T.,,,,r hydro, batteries, thermal, and mechanical energy
| W storage store solar, wind, hydro and other
~ T —— renewable energy to supply peaks in demand for
. power.
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? Market Overview: The Stationary Energy Storage
Market is projected to grow from USD 35,163 million
in 2024 to USD 189,554.11 million by 2032, with a
robust compound annual growth rate (CAGR) of
ot N 23.44%.This significant growth is driven by the
increasing need for efficient and sustainable energy
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storage solutions across various sectors, including
renewable energy ??7?

°- Battery Energy Storage System (BESS): With the
increase in population, growing energy demand is
depleting fossil fuel reserves. Conventional energy
L sources still meet 85 % of the total energy demand
worldwide. Another option is load shifting, which
combines both valley filling and peak clipping.

Grid-Scale U.S. Storage Capacity Could Grow
Fivefold by 2050 The Storage Futures Study
considers when and where a range of storage
technologies are cost-competitive, depending on
how they"re operated and what services they
provide for the grid. Ongoing research from NREL's
Storage Futures Study analyzes the potentially
fundamental role of energy ???

(C) 2025 Solar Energy Resources 5710 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE OPTIONS

GROW

=
n
=
L}
=
-
H
’

'.\-.
n S = ; -I- Power Conversion
T T hE o 'o  System
CEERSEe HE
- ./ . i
===
<M TAX FREE
=,
’ﬁ“
/==

= ’,
{ Q1o
s v

(C) 2025 Solar Energy Resources

SOLAR

Energy storage systems are a hot topic, and
conditions are ripe for the solar PV/energy storage
industry set to take off globally for residential,
commercial, and industrial applications. Part 1 of
this 2-part series examines the benefits that
distributed energy storage offers utilities and
individuals. Part 2 takes a look at some of the
products that have already hit Australia, as well ???

Particle thermal energy storage is a less energy
dense form of storage, but is very inexpensive
($2???%4 per kWh of thermal energy at a 900?C
charge-to-discharge temperature difference). The
energy storage system is safe because inert silica
sand is used as storage media, making it an ideal
candidate for massive, long-duration energy
storage.

The interest in hydrogen storage is growing, which
is derived by the decarbonization trend due to the
use of hydrogen as a clean fuel for road and marine
traffic, and as a long term flexible energy storage
option for backing up intermittent renewable sources
[1].Hydrogen is currently used in industrial,

transport, and power generation sectors; however,
299
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Electrochemical energy storage: flow batteries
(FBs), lead-acid batteries (PbAs), lithium-ion
batteries (LIBs), sodium (Na) batteries,
supercapacitors, and zinc (Zn) batteries ???
Chemical energy storage: hydrogen storage ???
Mechanical energy storage: compressed air energy
storage (CAES) and pumped storage hydropower
(PSH) ??? Thermal energy

The study examines four kinds of storage
technologies: electrochemical, thermal, chemical,
and mechanical. Some of these technologies, such
as lithium-ion batteries, pumped storage hydro, and
some thermal ???

We estimate that by 2040, LDES deployment could
result in the avoidance of 1.5 to 2.3 gigatons of CO
2 equivalent per year, or around 10 to 15 percent of
today's power sector emissions. In the United
States alone, LDES ???
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Like all renewable energy technology, battery
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Ju __§ J solutions continue to evolve as the demand and

i —t b e requirements for commercial storage grow. The
A i L | transition from lead acid to lithium-ion gave way to

significant improvements such as smaller physical
footprints, higher depths of discharge, and

R & = =1 m increased life spans - just to name a few.
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Ongoing research from NREL's Storage Futures
Study analyzes the potentially fundamental role of
energy storage in maintaining a resilient, flexible
electrical grid through the year 2050. NREL
researchers are ???

Energy storage is a technology that holds energy at
one time so it can be used at another time. Building
more energy storage allows renewable energy
sources like wind and solar to power more of our
electric grid.
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NEW YORK, Oct. 11, 2024 /PRNewswire/ -- Report
on how Al is redefining market landscape - The
Flywheel Energy Storage Market size is estimated
to grow by USD 224.2 million from 2024-2028
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In response to the increased demand for low-carbon
transportation, this study examines energy storage
options for renewable energy sources such as solar
and wind. Energy storage systems (ESSs) are
critical components of renewable energy
technologies, and they are a growing area of
renewed attention. The system requirements, cost,

M racenee E BB Due to the growing need for novel energy storage

ENERGY STORAGE SYSTEM

solutions and the integration of renewable energy,
the global market for energy storage, which includes
both CAES and LAES, is expected to develop
significantly and reach over $8 billion by 2024 [41].
extensive energy storage options.
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Energy storage installations worldwide are expected
to increase 20 times its current capacity to a
cumulative 358 GW/1,028 GWh by the end of 2030,
says research company BloombergNEF's 2021
Global Energy Storage Outlook. Energy storage
projects are growing in scale, increasing in dispatch
duration, and are increasingly paired with

The ESGC Roadmap provides options for
addressing technology development,
commercialization, manufacturing, valuation, and
workforce Energy Storage Grand Challenge Energy
Storage Market Report 2020 December 2020 .
focuses on collecting the best-available estimates of
how energy storage is projected to grow, both in .
Energy Storage Grand

With the market research and analysis group
predicting that more than 10GW of energy storage
will be deployed during 2021 worldwide, more than
doubling last years installations, Hilton said that it is
obvious lithium-ion is clearly the dominant
technology in the market.However, stationary
energy storage represents a relatively small
proportion of demand ??7?
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