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‘ To have a chance of meeting Net Zero we must atAPULT
implement, innovate and integrate low carbon B
technologies. Now...

Implement low regret investment
decisions and technology choices.

Reaching Net Zero at least cost to consumers requires
significant deployment of unproven technologies. We
need to fast track innovation now.

\

Our energy system design and operation
must be integrated across space, time, scale,
energy vectors and systems.
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Multi-vector energy systems cost less - cAaTAPULT

Energy Systems
all energy vectors have valuable roles to play
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Our expertise — whole systems thinking caTAPULT

Energy Systems

o
Joining up the system A + % + (2 + ﬁ +
from sources of energy

to the consumer
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between different parts S5
of the energy system
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Joining up physical % S ® + Al M
requirements of the *

system, with policy, market
and digital arrangements Physical Digital Market Policy
system system system
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‘ Implement - at pace

We have 26 years until we need

to have delivered Net Zero

There are established low regret
technologies that we should
implement now at even faster pace:

Solar farms and offshore wind

Electricity network reinforcement
* Heat pumps

e Build more molecular salt cavern
storage

« Town-city scale heat networks

» Large scale nuclear
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City-scale heat networks

Small modular reactors

Solar farms

Large nuclear

Industrial high temperature process electrification
Electricity network reinforcement

Offshore wind

Domestic and non-domestic
electricity demand flexibility**

Electrification of heat

H: peaking plants

Nuclear H; production

Phase out of natural gas for heating

Industrial hydrogen high temperature processes
Hydrogen transmission infrastructure
Electrolysis at scale

Molecular storage (hydrogen and methane)
Hydrogen production from natural gas with CCS
Biomass H; production with CCS

Biomass based synthetic fuel production with CCS
Industrial high temperature process using CCS
CO, storage

R&D, evolve markets,
skills, supply chain policy
and regulation

[ Demonstrate and build
first of a kind

I Deploy at scale

Thermal generation with CCS
CCS for industrial processes
DACCS at scale

2024

19-21 GW
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Electricity
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‘ Innovate - fast-tracking innovation in technologies atAPULT
that we know can create system value e e

Key innovation areas include: S Size: average CO; abated per £ spent
m Battery electric heavy duty vehicles
. Hyd rogen pl‘OdUCtiOh m Hydrogen off-road vehicles
® Liquid hydrogen aircraft
L Hydrogen-based shipping
« Maritime € Offshore wind (fixed)
% Direct air capture CO,
 Liquid hydrogen in aviation o = Biopetrol production with CCS
._Z m Synthetic gas production (biomass with CCS)
« Small modular reactors £ S DISTRCIEALTIEODIS
2 Low temperature air source heat pump
) r;w m Nuclear SMR cogen (power and heat)
* Hyd rogen off-road vehicles Nuclear gen IV cogen (power and H,)
Nuclear SMR (electricity only)
« Battery electric heavy duty vehicles = Hydrogen production (biomass with CCS)
> Hydrogen production (gas with CCS)
. 3 Hydrogen production (electrolysis)
« Carbon capture technologies _
Influence of cost on deployment High
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Integrate — whole system approaches will
create opportunities, making Net Zero
affordable and deliverable

Design to meet peak
demands throughout the
transition

Integrate planning at local,
regional and national scale
Design systems that work
for the most vulnerable
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Develop markets and incentives
that reflect the physics of the
future energy system and
provide long-term clarity to
investors and companies

Create the digital infrastructure
and data flows that underpin a
more complex system

Switch to a more agile and
outcome-based energy policy
and regulatory framework

catAPULT

Energy Systems

Investment in UK supply chains
and skills is vital

Enable cross-vector operation via
markets, regulations and control
systems

Maximise the opportunities to the UK
economy by capturing the high
value parts of supply chains in
emerging sectors

© 2024 Energy Systems Catapult



Thank you

Guy Newey

Guy.newey@es.catapult.org.uk
—

es.catapult.org.uk

Follow us on socials fffj X
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