What type of battery does ABB use?
ABB's UPS application
currently the most common technology

lithium-ion batteries are sometimes used.

How can ABB help a battery manufacturer?

that heIp battery makers improve project execution at every stage of the Ilfecyc e.
Why should you choose ABB Energy Storage Solutions? %ﬂ
A secure supply of energy is the foundation for the success and continuity of many enterprises - be they
industrial plants,offices,healthcare facilities, utilities,or data centers. When you want power protection for your
critical applications,ABB's energy storage solutions provide peace of mind and the performance you need.
What is lithium ion battery technology?

Lithium-ion is a rapidly growing battery technology,used where high energy and power density,and long
battery life are the primary requirements. Most of the time,the capital-intensive energy storage systems lie
unused or store more energy than is needed.

Can Li-ion batteries be used for energy storage?

The review highlighted the high capacity and high power characteristics of Li-ion batteries makes them highly
relevant for use in large-scale energy storage systemsto store intermittent renewable energy harvested from
sources like solar and wind and for use in electric vehicles to replace polluting internal combustion engine
vehicles.

Who is ABB & why is it important?

ABB has been a key player in the development of a grid-scale BESS commissioned by Universal Power

Solutions Inc. (UPSI) in the Philippines. This massive BESS, located in Bataan province, serves as
foundational infrastructure in the country's move to stabilize the grid and integrate renewable energy sources

(C) 2025 Solar Energy Resources 1/10 Web: https://www.gebroedersducaat.nl



LITHIUM ION CHEMISTRY ABB USES

FOR ENERGY STORAGE SOLAR

into its power mix.

Significant advances in battery energy . storage
technologies have occurred in the . last 10 years,
leading to energy density increases and
domestically and encourages demand growth for
lithium-ion batteries. Special attention will be

needed to ensure access to clean-energy jobs and
a more equitable and durable

Safety of Electrochemical Energy Storage Devices.
Lithium-ion (Li -ion) batteries represent the leading
electrochemical energy storage technology. At the
end of 2018, the United States had 862 MW/1236
MWh of grid- scale battery storage, with Li - ion
batteries representing over 90% of operating
capacity [1]. Li-ion batteries currently dominate

The first rechargeable lithium battery was designed
by Whittingham (Exxon) and consisted of a
lithium-metal anode, a titanium disulphide (TiS 2)
cathode (used to store Li-ions), and an electrolyte
composed of a lithium salt dissolved in an organic
solvent. 55 Studies of the Li-ion storage mechanism
(intercalation) revealed the process was
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The global lithium-ion battery energy storage
system market was valued at $4.5 billion in 2021,
and is projected to reach $17.1 billion by 2031,
growing at a CAGR of 15% from 2022 to 2031.
Panasonic Corporation, and ABB Ltd. The global
lithium-ion battery energy storage system market is
highly competitive, owing to the strong presence of

Moreover, gridscale energy storage systems rely on
lithium-ion technology to store excess energy from
renewable sources, ensuring a stable and reliable
power supply even during intermittent

When you want power protection for a data center,
production line, or any other type of critical process,
ABB's UPS Energy Storage Solutions provides the
peace of mind and the performance you need.
Housed in a tough enclosure, our solution provides

reliable, lightweight, and compact energy storage for
uninterruptible power supply (UPS) systems.
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The first step on the road to today's Li-ion battery
was the discovery of a new class of cathode
materials, layered transition-metal oxides, such as
Li x CoO 2, reported in 1980 by Goodenough and
collaborators. 35 These layered materials
intercalate Li at voltages in excess of 4 V, delivering
higher voltage and energy density than TiS 2.This
higher energy density, ???

Energy storage can also be used to store energy at
times when renewable energy is plentiful or low
demand and return it during peak demand periods.
This can keep consumption in check in response to
dynamic pricing during a triad period or to new
penalty peak energy prices introduced by Ofgem on
1st April 2018 under the DCP 161 legislation.

EHAERRRL
lntelligent eergy storage systen

2.3 Comparison of Different Lithium-lon Battery
Chemistries 21 3.1gy Storage Use Case
Applications, by Stakeholder Ener 23 3.2echnical
Considerations for Grid Applications of Battery
Energy Storage Systems T 24 3.3 Sizing Methods
for Power and Energy Applications 27 3.4peration
and Maintenance of Battery Energy Storage
Systems O 28
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"Our GraviStore underground gravity energy
storage uses the force of gravity to offer some of the
best characteristics of lithium-ion batteries and

pumped hydro storage ??? at low cost, and without
the need for any rare earth ???

Commercial and Industrial ESS nergy storage will typically provide a supple -

. mentary source of energy in the electric plant that
can enhance energy efficiency when used together
with diesel engine sets and offer backup power

supply for increased safety, although designs are
also being developed that use batteries as the main
or sole energy source. Itis

01 Lithium-ion batteries 02 Lithium-ion UPS battery
cabinet Switchgear Switched-mode power supply
(SMPS) Battery module Overview of ABB lithium-ion
battery system Lithium-ion battery solutions are
accommo- dated in a standard 19" cabinet. All

connectors are front-facing for ease of installation,
mainte-nance and replacement.

Il

il
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ABB is a leading supplier of traction batteries and
wayside energy storage specifically designed for

these heavy-duty applications, engineered to

withstand the demanding conditions of
transportation and industrial environments. Austrian
Federal Railways (?BB) has set an ambitious goal
of achieving climate neutrality by 2030. ABB is
supporting this effort by supplying key ???

Nobel Prize in Chemistry has been awarded to John
B. Goodenough, M. Stanley Whittingham and Akira
Yoshino for their contributions in the development of
lithium-ion batteries, a technology

Due to characteristic properties of ionic liquids such

as non-volatility, high thermal stability, negligible
vapor pressure, and high ionic conductivity, ionic
liquids-based electrolytes have been widely used as
a potential candidate for renewable energy storage

devices, like lithium-ion batteries and
supercapacitors and they can improve the green
credentials and ???
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ABB and Gravitricity to collaborate on energy
storage systems using end-of-life mine shafts and
hoist technology. Gravitricity has developed
GraviStore, an innovative gravity energy storage
system that offers some of the best characteristics
of lithium-ion batteries and pumped hydro storage
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A Circular Economy for Lithium-lon Batteries Used
in Mobile and Stationary Energy Storage: Drivers,
Barriers, Enablers, and Policy Considerations .
Taylor L. Curtis, Esg. Regulatory & Policy Analyst.
National Renewable Energy Laboratory . National
Academy of Sciences, Engineering, and Medicine:
National Materials and Manufacturing Board

Decentralised lithium-ion battery energy storage
systems (BESS) can address some of the electricity
storage challenges of a low-carbon power sector by
increasing the share of self-consumption for
photovoltaic systems of residential households.
Degradation of commercial lithium-ion cells as a
function of chemistry and cycling conditions. J
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Lithium-ion battery first used in camcorders 2000s
Lithium-ion batteries begin to power broad range of
electronic devices 2007 Smartphone using
lithium-ion battery becomes #1 personal electronic
device 2008 First electric car to use lithium-ion
battery 2019 Lithium-ion battery wins Nobel
Chemistry Prize for making fossil-fuel-free world

Utility-scale battery storage systems have a typical
storage capacity ranging from few to hundreds of
MWh. Different battery storage technologies, such
as lithium-ion (Li-ion), sodium sulphur and lead acid
batteries, can be used for grid applications. In
recent years, Lithium-ion battery storage technology
is the most adopted solution.

levels of renewable energy from variable renewable
energy (VRE) sources without new energy storage
resources. 2. There is no rule-of-thumb for how
much battery storage is needed to integrate high
levels of renewable energy. Instead, the appropriate
amount of grid-scale battery storage depends on
system-specific characteristics, including:
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In the years ahead, key markets for ABB's growing
portfolio of energy storage solutions will include
e-mobility (in Europe, electric vehicles" market
share grew to 12.1 percent in 2022, a 3 percent
increase since the year before, and demand is only
continuing to increase 3), utility distribution and, at
the transmission level, integration of renewables.

According to the US Department of Energy (DOE)
P s energy storage database [], electrochemical energy
o el d B storage capacity is growing exponentially as more
= - projects are being built around the world.The total
capacity in 2010 was of 0.2 GW and reached 1.2
GW in 2016. Lithium-ion batteries represented
] about 99% of electrochemical grid-tied storage
: installations during ??7?

In the electrical energy transformation process, the
. : grid-level energy storage system plays an essential
% ‘ : role in balancing power generation and utilization.
= B S | Batteries have considerable potential for application
to grid-level energy storage systems because of
- their rapid response, modularization, and flexible

-] [=BE]
. —Bn installation. Among several battery technologies,
= — 1 lithium-ion 2??
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The electro-chemical energy storage systems
market size crossed USD 99.7 billion in 2023 and is
estimated to attain a CAGR of over 25.2% between
2024 and 2032, owing to the increasing demand for
renewable energy sources like solar and wind
power that necessitates efficient energy storage
solutions to manage intermittency.
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