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Are Li-ion batteries the future of energy storage?

Li-ion batteries are deployed in both the stationary and transportation markets. The
source of power in consumer electronics. Most analysts expect L’i-i'c"j_.h t ea"ﬁt
storage growth in all markets over at least the next 10 years , , , , .

Which energy storage technologies are included in the 2020 cost and performance assess,rﬁm

e

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.

How does battery storage compare to generation-only technology?

Unlike other energy sources,battery storage can supply and consume energy at different times of the
day,creating a combination of cost and revenue streams that makes it challengingto directly compare storage
with generation-only technologies.

Will Li-ion capture energy storage growth in the next 10 years?

Most analysts expect Li-ion to capture the majority of energy storage growth in all markets over at least the
next 10 years, , , , . Li-ion is the fastest-growing rechargeable battery segment; its global sales across all
markets more than doubled between 2013 and 2018.

What percentage of battery storage power is installed in a state?

About 73%o0f large-scale battery storage power capacity in the Unites States,representing 70% of energy

capacity,was installed in states covered by independent system operators (ISOs) or regional transmission
organizations (RTOSs).
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Most isolated microgrids are served by intermittent
renewable resources, including a battery energy
storage system (BESS). Energy storage systems
(ESS) play an essential role in microgrid operations,
by mitigating renewable variability, keeping the load
balancing, and voltage and frequency within limits.
These functionalities make BESS the central core of
the microgrid ???

Lithium-ion batteries, spurred by the growth in
mobile phone, tablet, and laptop computer markets,
have been pushed to achieve increasingly higher
energy densities, which are directly related to the
number of hours a battery can operate. The Future
of Energy Storage. The race is on. With EV sales
skyrocketing, the need for high-density

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
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Energy Storage Market. By 2025, the global
deployment of grid-connected energy storage will
reach 15.1 GW. For opportunities in technology,
most lithium-ion energy storage systems
economically max out at 4 to 6 hours, leaving a gap
in the market.

This is primarily due to the fact that lithium-ion
batteries are extensively used in both the transport
and power sectors. China vs. world. Presently,
China leads the way on cost-effectiveness for
established technologies like compressed air energy
storage, flow batteries, and thermal energy storage.

The reduction of annual greenhouse gas (GHG)
emissions, among which carbon dioxide (CO 2),
methane (CH 4) and nitrous oxide (N 2 O) are the
most prominent, is a fundamental issue [1], [2],
[3].Estimates put the remaining carbon budget to
limit global warming to 1.5 ?C at around 500 GtCO
2.This contrasts with emissions of 38.0 GtCO 2 in
2019, slightly ???

3/10 Web: https://www.gebroedersducaat.nl



LITHIUM ION VS ENERGY SOLAR
STORAGE DEPLOYMENT

STATISTICS

The use of lithium-ion (LIB) battery-based energy
storage systems (ESS) has grown significantly over
the past few years. In the United States alone the
deployments have gone from 1 MW to almost 700
MW in the last decade [].These systems range from

smaller units located in commercial occupancies,

such as office buildings or manufacturing facilities,
to ??7?

This paper provides a high-level discussion to
answer some key questions to accelerate the
development and deployment of energy storage
technologies and EVs. The key points are as follows
(Fig. 1): (1) Energy storage capacity needed is
large, from TWh level to more than 100 TWh

T ‘.,Fg’ o depending on the assumptions. (2) About 12 h of
/ ‘ !s! e ity storage, or 5.5 TWH

Instead, lithium-ion (Li-ion) battery technology is
among the latest energy storage technologies, and
they outperform LA batteries with their lightweight
property, high energy density, high cell
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The deployment of energy storage systems,

i | L especially lithium-ion batteries, has been growing
sizv L8 //I significantly during the past decades. However,
““““““““““““““““““““““““ ~—~ N ‘ 2 among this wide utilization, there have been some

failures and incidents with consequences ranging
' : from the battery or the whole system being out of
e u service, to the damage of the whole facility and
el surroundings, and even ???

Not only are lithium-ion batteries widely used for
consumer electronics and electric vehicles, but they
also account for over 80% of the more than 190
gigawatt-hours (GWh) of battery energy storage
deployed globally through 2023. However, energy
storage for a 100% renewable grid brings in many
new challenges that cannot be met by existing
battery technologies alone.

Solutions Research & Development. Storage
technologies are becoming more efficient and
economically viable. One study found that the
economic value of energy storage in the U.S. is
$228B over a 10 year period. 27 Lithium-ion
batteries are one of the fastest-growing energy
storage technologies 30 due to their high energy
density, high power, near 100% efficiency, ???
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Investing in energy storage technologies could be
key for governments to avoid the precarity of
overreliance. A BES technology that has evolved
into large-scale market production is the lithium-ion
(Li-ion) battery. It has high energy density and
efficiency, as it can remain charged for longer than
other battery types.

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, the role of BESS for stationary and
transport applications is gaining prominence, but
other technologies exist, including pumped

What has been a game changerin energy storage:
>increased reliance on renewables ???challenges
to the grid as a result of intermittent nature
>decarbonisation ???energy storage as a cleaner
alternative to natural gas peakerplants, diesel
generators >technological advances in battery
storage, especially lithium-ion
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In the electrical energy transformation process, the
grid-level energy storage system plays an essential
role in balancing power generation and utilization.
Batteries have considerable potential for application
to grid-level energy storage systems because of
their rapid response, modularization, and flexible
installation. Among several battery technologies,
lithium-ion ???

And recent advancements in rechargeable
battery-based energy storage systems has proven
to be an effective method for storing harvested
energy and subsequently releasing it for electric grid
applications. 2-5 Importantly, since Sony
commercialised the world's first lithium-ion battery
around 30 years ago, it heralded a revolution in the
battery

Lithium-ion chemistries are contained in an
overwhelming majority of applications for consumer
electronics, electric vehicle batteries, and microgrid
and utility-scale energy storage projects. The world
is exploring newer supply chain opportunities to
meet lithium demand, including new mining sites in
the U.S. and North America.
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Department of Energy | July 2023 . DOE/OE-0031 -
Lithium-ion Batteries Technology Strategy
Assessment | Page 2 touching or shorting.
Separators often are microporous and either
polymeric, ceramic, or a mixture of both. Lithium-ion
Deployment and Design . LIBs have broad adoption
in different areas. For grid and stationary
applications, LIBs

For more information on energy storage safety, visit
the Storage Safety Wiki Page. About the BESS
Failure Incident Database The BESS Failure
Incident Database [1] was initiated in 2021 as part
of a wider suite of BESS safety research after the
concentration of lithium ion BESS fires in South
Korea and the Surprise, AZ, incident in the US.

This work was authoredby the National Renewable
Energy Laboratory, operated by Alliance for
Sustainable Energy, LLC, for the U.S. Department
of Energy (DOE) under Contract No.
-AC36-08G028308. Funding DE provided by U.S.
Department of Energy Office of Energy Efficiency
and Renewable Energy Strategic Programs, Policy
and Analysis Office.
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Li-ion battery comprises of three components that
include the anode, cathode, and an electrolyte.
These batteries are relatively lighter than other
rechargeable variants of the same size, require low
maintenance, and have a much lower self-discharge
rate than nickel-cadmium batteries.

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
installation costs, and small-scale ??7?

Lithium-ion batteries dominate both EV and storage
applications, and chemistries can be adapted to
mineral availability and price, demonstrated by the
market share for lithium iron phosphate (LFP)
batteries rising to 40% of EV sales and 80% of new
battery storage in 2023. Lithium-ion chemistries
represent nearly all batteries in EVs and new
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It is currently the only viable chemistry that does not

- /\N contain lithium. The Na-ion battery developed by
:m ( 1 China's CATL is estimated to cost 30% less than an
B \ LFP battery. Conversely, Na-ion batteries do not
J/ have the same energy density as their Li-ion
counterpart (respectively 75 to 160 Wh/kg
@ P compared to 120 to 260 Wh/kg). This could make
= . | e
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