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About Energy Systems Catapult

We work with

Innovate UK

250 + Innovation
experts

Based in Birmingham

Established, overseen and part-
funded by Innovate UK.

Independent from Government.

Not for profit

Bridge the gap between
stakeholders in the sector

Supported over 100 SMEs and
launched two challenge calls

catAPULT

Energy Systems

(AT

LIVING LAB

Reached ¢c.2000 homes (across the UK)

Completed over 120 Research
and Innovation Projects

Published over 45 publications
with over 14,500+ downloads
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Our Approach: Whole Systems Thinking

Joining up the system from
sources of energy to the
consumer

Breaking down silos between
different parts of the energy
system

Joining up physical
requirements of the system,
with policy, market and digital
arrangements
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‘ Some of our work on decarbonising domestic heat

Smart Systems and Heat
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Smart Systems and Heat
Decarbonising Heat
for UK Homes

SSH Phase 2 Decarbonising heat
New local contexts

Electrification of Heat
Demonstration

Local Area Energy
Planning (LAEP)
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Interim Insights
from Heat Pump
Performance Data
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Local Area Energy Planning:
Supporting clean growth an
low carbon transition
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Living Lab

carPULT

LIVING LAB

MEASURING THE CONSUMER
RESPONSE TO THE ENERGY CRISIS

Investigation into how people in the Living Lab have
changed the way they use energy to heat their homes
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Heat Decarbonisation - Why is it So

— Low grade heat =——Electricity
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Source: Sansome (2014) Decarbonising Low Grade Heat for a Low Carbon Future
https://www.biee.org/resources/the-impact-of-future-heat-demand-pathways-on-
the-economics-of-low-carbon-heating-systems/
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Hard?

* Residential Buildings Sector accounts for 9-10% of
emissions in Wales

« 11 out of 22 Welsh LAs have retained their housing stock

 Atleast 16 of the 22 Welsh LAs have declared a climate
emergency

« 155,000 Welsh homes are in fuel poverty

* In areport for the Future Generations Commissioner, the
New Economics Foundation (NEF) has estimated that:

I. £14bn of investment is required to decarbonise
the Welsh Housing stock
ii. a retrofit programme across Wales could lead to
energy bill savings of around £613 per household
retrofitted to EPC ‘A’
lii. a long-term pipeline of projects retrofitting homes
can create over 26,500 new jobs in Wales
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Decarbonising Domestic Heat across Wales
— a huge challenge
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Source: Energy Technologies Institute (2018) Journey to Smarter Heat Source: ESC (2021) Innovating to Net Zero

https://www.eti.co.uk/insights/the-journey-to-smarter-heat https://es.catapult.org.uk/report/innovating-to-net-zero/
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B oil Boiler
. District Heating
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‘ Heat Decarbonisation - Why is It So Hard?

But everything is looking good..right?

d

Significantly off track

1000000

Households receiving energy
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Source: CCC (2023) latest Progress Report to Parliament
https://www.theccc.org.uk/publication/2023-progress-report-to-parliament/
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Moving Welsh Homes Away from Gas & Oil
turning the challenge into a massive opportunity

Britain’s reliance on gas will continue to
grow, driven substantially by domestic
heating; the country’s second largest use of
energy and the largest component of gas
consumption.

Gas is the largest domestic heating
source until at least 2032, with
households in Wales currently
consuming a combined 25.6 TWh of gas
annually.

Offshore Energies UK (OEUK) Business Outlook Report April 2023

Household heating accounts for 60% of gas use
In Wales so there are huge opportunities to
drive forward decarbonisation in the housing
sector.... will require innovation in technology,
delivery and public engagement.

Heat pumps are currently the best available low-
carbon alternative to a gas boiler. The heat pump
market and skills sector is less developed in
Wales and the UK than other nations in Europe.

HOWEVER....

Some of these challenges can benefit from
‘made-in-Wales’ solutions and we should be
ambitious for Wales to have a thriving low-carbon

heating sector in the long term.
Nesta January 2023
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DESNZ Electrification of Heat project managed by ESC atTAPULT

- Energy Systems
742 Heat Pumps installed
Large scale rollout of heat pumps in UK homes is technically <atTAPULT
and practically feasible
[ ] [ [ (3 (3 [ [ & Q
Variation in quality and performance indicates supply chain Deperiment for =
ro ]
development needs to really accelerate uptake e = | @
o M
Number of innovation opportunities are required to Electrification of —)
. Heat Demonstration \ —_—
overcome barriers Project \ &
Time to install
CompleX[ty for CUStOmer Source: ESC (2023) Electrification of
Heat Demonstration Project T\
Disruptl’on to household https://es.catapult.org.uk/project/electr 5559&&)’:‘5%’3'&% e-on @;:: \"‘éACRDAt":anR!,(S :Eenergy
ification-of-heat-demonstration/ <

DNO grid connection process
Planning permitting

No geographical area is the same ...
(the) share of different low carbon technologies
Is different for each due to housing stock variation (etc)...

Zero 2050 South Wales Project — UKERC & National Grid

UK Energy Research Centre
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Plan for heat decarbonisation as part of wider
local energy systems : Local Area Energy Plans (LAEPs)

Electricity
Networks

Gas Networks
Fabric Retrofit
Heat Networks
Heat Pumps
EV Charging

Hydrogen
Infrastructure

Generation and
Storage Assets

g Dwellings Connected to District Heat Networks

Focus Zones
@] New Build Standards

(% Hydrogen for Industrial Uses

/3,000 @ 20,000 C.£390m
dwellings -|+|- dwellings capital investment
recommended for i recommended for in domestic

heat pump connection to district heating systems
installations heat networks required

Source: ESC (2023) Local Area Energy Planning
https://es.catapult.org.uk/tools-and-labs/local-area-energy-planning/
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Local Area Energy
Planning provides the
‘what, where, how
many, by who and
when'. It considers the /
views and objectives
of a wide range of
stakeholders to
provide a common
reference point which
can direct and align
investment across
separate sectors.
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The Journey to Local Net Zero

https://es.catapult.org.uk

/guide/guidance-on-
creating-a-local-area-
energy-plan

e errince o
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|_¢~ Guidance on
J5f:  Creating a

C¥] Local Arela 4
¢ Energy Plan [
fEEH © ZSummary P =

e

Guidance
&
Governance
for
Local
Authorities

Net Zero Journey:

Local Area Energy Planning

Road Map

Engage:
Identify ke')r stakeholders
and start conversations

0%3

Ouﬂme drea hope;
ambitions, and get
ready to mobilise

Undersmnd your
current local area

Lecal authority can pause here:

= Quick win projects identified

= Use outputs and buy in frorm
stakehaolders fo continue and
make the case for full LAEP

Model:

Get your options for

the future

&

Choose:
Pick your future pathway

Actions, priorities,
projects & decisions

@

-

The road
to Net Zero

continues /
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Resulting in a
long-term
evidence-based
plan to
decarbonise LA

areas

with data and
insight to deliver
net-zero
innovation and
deployment
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J The programme is providing18 Local Area Plans (LAEPs),

A,\: /(f% Llywodraeth Cymru

Welsh Government in addition to 4 that already exist. CATAPULT

Energy Systems

LA
LAEP Programme ) Energy Systems Catapult — Technical Advisers

Calieh Cynon Taf

’ Blaenau Vale of

1 Gwent Glamorgan

Neath Port Pembrokeshire
Talbot SW (Existing)

Caerphilly I\/ITi/r(;:?/r
- e

Swansea Carmarthenshire

Bridgend
(Existing)

Newport
(Existing)

Powys Ceredigion

Wales -
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Example : Modelling catTAPULT

. . . Energy Systems
Creating the zones: 3/6: Gas Grid and Heating Systems

* On Gas areas are largely covered
by Aberystwyth, Ceredigion and
Lampeter Zones

A Most common heating system in LSOA
[ Electric Resistive

[ Gas Boiler

[ Oil Boiler

* Area East of Aberystwyth shows
some differentiation in most
common heating systems

- Off Gas Network
~ On Gas Network

375 175 15 Kilometers
Esri UK, Esri, HERE, Garmin, Foursquare, FAO, METI/NASA, USGS T T T N AN MY T B |

0 375 75 15 Kilometers 0
Esri UK, Esri, HERE, Garmin, Foursquare, FAO, METI/NASA, USGS
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- catTAPULT

LAEPS are based on large A

amounts of relevant data

EPCs are just one example

Proportion of domestic buildings
with rating E or below

[ ] <0.29
[ 0.29-0.47
I 0.47-0.59
- >0.59

Esri UK, Esri, HERE, Garmin, Foursquare, FAO, METI/NASA, USGS
. ) ) 2023 Energy Systems Catapult 14




‘ Domestic Archetypes in Cardigan caTAPULT
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Swansea Carmarthenshire
Neath Port Pembrokeshire
Talbot (Existing)
SW
Wales
. Merthyr
Caerphilly ,
- Tydfil Rhondda
Cardiff Cynon
Taf
Blaenau Vale of
Gwent Glamorgan
Bridgend
(Existing)

Newport
(Existing)

Powys Ceredigion

Monmouthshire

Local &
Regional
Energy
Plans

National

<:> Energy

Plan

catAPULT
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Meeting the challenge in time - it can be done

Technology Adoption
100 .
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90 e 458
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Number of years (year 1 = year invented)
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Thank you

Tim German

tim.german@es.catapult.org.uk
I



