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WE ARE NOT ON TRACK TO ACHIEVE A 1.5°C FUTURE

Global gross energy-related CO, emissions,

GtCO; p.a.
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Source: McKinsey & Company



o A complete transformation of our energy system is required
Commission - <
to support a zero-emissions economy

Annual primary Annual final direct

energy use in 2050 energy use in 2050 495 E._l
2020-2050 408 EJ -
change . . energy
fuels productivity

improvements

By energy By sector 355 EJ

""""""""""""""""" P sgricune 106 (R
) 8 i tran Energy productivity
matters
Shift to Biomass &
sustainable waste
& low-carbon 46 EJ I
sources in‘g

Without radical energy
productivity improvement,
final energy demand would be

~40% higher and would
Zero-carbon Oths require an even faster
icity* = A dustries deployment of clean ene
?Ieclncny s e Electricity P e oy ray
282 EJ 0 5 ¢ provision.

264 EJ

Heavy
industry
S55EJ
Multiplied
by S

Other buildings
operations
53EJ

Y

Note: the difference in total between
Buildings primary and final energy uses Is due to

heating efficiency losses in the energy
78 EJ generation or use processes

*Direct zero-carbon electricity
generation (solar, wind, hydro,
geothermal, nuclear...)

Making Mission Possible:

Delivering a Net-Zero Economy

www.energy-transitions.org

© 2022 Energy Transitions
Commission.


https://www.energy-transitions.org/publications/making-mission-possible

Energy Will
be
consumed

differently

Long Duration
Energy
Storage is a
solution to
the
challenges

Direct
Electrification
Energy from molecules
Today 2050

Degree of decarbonisation

Current Usage Data Source: BP Statistical Review of World Energy

Future Usage Data Source :Energy Transitions Commission; Making Mission Possible

Three challenges

emerge
» balancing electricity
supply and demand

e a change in transmission
flow patterns

* a decrease in system
stability.



Leader in electrochemical technology
enabling the world’s most
progressive companies to deliver
clean energy at scale and pace.




Proud to be a UK technology company
WE ARE with over 500 passionate scientists and

COMMITTED engineers partnering with.global giants of

industry to deliver a net zero future.




_/Ceres SteelCell™ technology developed over 20 years, for power generation and
hydrogen production

FUEL IN

N ENERGY STORAGE
POWER TO C P res
HOMES POWER
H, FOR E-CHEMICALS
POWER TO
BUSINESSES
H, FOR E-FUELS
POWER TO
CRrRS
H, FOR INDUSTRIAL
“ HYDROGEN FEEDSTOCKS
& BOSCH
WEICHAI ™MiuRA RENEWABLE H, GAS BLENDING
ENERGY IN

Green graphics and text indicate potential new markets

© Ceres Power Ltd 2022
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What does this mean for
Long Duration Energy Storage?
What is it?

1



LONG DURATION
ENERGY STORAGE
COUNCIL




To date ~50

LDES Counci

Technology providers

eading companies have joinec
to accelerate decarbonizatior
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Inaugural report released in November 2022

Net-zero power: Long duration energy storage for a renewable grid
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Break the
link
between
the cost of
power and

the cost of
energy

© Ceres Power Ltd 2022

High-cost

Short duration storage
Increasing the Short-duration batteries
amount of energy (including Li-ion) typically
stored is... the most cost competitive

solution

Low-cost
Low-cost

LDES typically the
most cost competitive
solution for storage
durations between
6-8 and 150 hours

Increasing the poweris ...

Fully dispatchable assets
(eq, hydrogen turbines, CCS)
potentially the most cost
competitive solution’

Very long duration storage

High-cost



Long Duration Energy Storage deployed in different contexts

LDES unlock many Optimising transmission
. & distribution investment
different use cases

—
Energy shifting
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Energy shifting
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Supporting industries with

remote and unreliable grids
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Flékibility Is critical for decarbonisation of power systems

Adoption curve of longer flexibility durations accelerates at 60-70% RE RES integration leads to new
penetration system challenges
Storage duration, hours at rated power . Power supply and
1,000 ~ demand not always in
Seasonal storage balance
v Transmission flow
100 New approaches for ~ changes potentially
daily/weekly cycling require costly and lengthy
transmission upgrades
10 New forms of resource » Retirement of conventional,
management, flexible @ synchronous generators
inverters, etc. creates need for new
sources of gnd support
services, e.q., reactive
! power, inertia
0% 20% 40% 60% 80% 100%

Percentage of annual energy from wind and solar in a large grid

MeKinzey
& Con g

Source: Advanced Research Projects Agency—Energy



LDES is lots

of things Low

No winner |

takes all operating
High

(only one
example in each

box!)

Lithium lon

Hydrogen

High

Upfront costs

Gen2 Flow
Batteries

Novel Battery
Chemistries

Low




LDES are a host
of different
technologies

10% of all
electricity
generated

would be
stored in LDES

at some point.

Requires

Long-term
system
planning to
create the right
investment
signals

Creating the
market to
capture LDES
value and allow
monetization




CLEAN ENERGY FOR A CLEAN WORLD




