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The Net Zero Strategy builds on the foundations of sectoral and climate strategies to
provide a comprehensive set of measures to support the UK'’s transition to net zero
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Why invest in UK CCUS Opportunities in an advanced &

growing sector:

= Global player: UK is in the top 5
countries globally for CCUS readiness.
The UK has one of the largest potential
CO2 storage capacities in Europe

UK aims to

capture 20-30
MtCO, per year
by 2030

£1bn

To support the capital
costs of CCUS
infrastructure through
the CIF

£8.3bn

In potential total UK

Project pipeline: Funding for industrial
carbon capture and hydrogen production
projects will be announced later this year
and allocated through the Cluster
Sequencing process and hydrogen
funding schemes

captured turnover from
CCUS by 2050

Regulatory environment: Bespoke
business models

£140m

to set up the
Industrial
Decarbonisation
Hydrogen Revenue
Support scheme

£170m

Industrial

Up to £100m

In new R&D spending
to develop DACCS
and other GGR
technologies in the
UK

Boost jobs: CCUS-enabled clusters could
support up to 50,000 jobs in the UK by
2030

Decarbonisation
Challenge Fund




The opportunity for deployment of CCUS in the UK :
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« Our 2050 Net Zero Strategy emphasised the o
importance of decarbonising industry using g
renewable technologies o Q? Grangemouth
@ Track-1clusters ,,u o 4.2 Mtcoze
» The UK has potential to store more than 78 billion @ reserve Track-1 cluster Merseyside . ——

. . . . 5.2 MtCO2e eesside
tonnes of carbon dioxide (CO.) in its continental other industrial i . 3.8 MtCO2e
shelf which is one of the largest potential storage clusters Humberside
capacities in Europe 8.8 MtCO2e

<
» Industrial CCUS clusters® can be the starting point Black
. . Country
for _a new carbon capture_ Indus.try Wlth There are other areas of industrial 0.5 MtCO2e
a sizeable export potential, helping to create activity across the UK with an
. . ‘ y interest in developing CCUS Southampton
industrial ‘SuperPlaces’ in the UK 3.3 MtCO2e
] South Wales / <>
» First Track-1 clusters announced as HyNet and 9.1 MtCO2e
East Coast Cluster (TeeSSide and HumberSide) Map of major UK industrial cluster emissions from large point sources (2019).

Source: NAEI 2019 data. Does not capture non-ETS emissions in a cluster.

*At least two CO, capture projects with access to a transport and storage network
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The UK’s Domestic Carbon Capture Usage and Storage (CCUS) programme

Commitment At least 2 clusters by mid-2020s, and 4 by 2030
At least one CCUS power station by mid 2020s

Benefits b :
2030 y 20-30 MtCO,/yr captured 10 GW low carbon H, supported 50,000 jobs supported
y -
4
=71 XD
PN
Industrial Carbon
Power CCUS Capture and Hydrogen
. Carbon dioxide, CO,, is removed from process emissions and used in industrial processes or sent for storage
Definitions

At least two CO, capture projects with access to a transport and storage network
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CCUS Innovation 2.0: Call 1 Selected Projects

. . . Grant
Lead Project Partner Project Title Category
Value
Lot 1: Ingenza BioReact Carbon Formate - Continuous Capture of £443,632.88 Usage
Industrial CO2 and its Utilisation as a Platform Chemical
Feedstock
Lot 1: Keadby Generation FOCUSS - Flexibly-Operated Capture using Solvent £515,878.00 Capture
Storage
Lot 1: Carbon Clean Solutions  Parametric testing of Novel Non-Agqueous Solvent £607,126.57 Capture
technology with Rotating Packed Beds.
Lot 1: Imperial College StrataTrapper: Commercialising breakthrough research on £959,662.00 Storage
accurate reservoir simulation for subsurface CO2 storage
Lot 1: Econic Technologies Turning waste carbon dioxide into value for the surfactants £1,000,000.00 Usage
industry
Lot 2: C-Capture XLR8 CCS Accelerating the deployment of a low cost £1,723,101.02 Capture
carbon capture solution for hard to abate industries
Lot 2: Baker Hughes Electrified Subsea System for offshore CO2 storage £2,122,698.59 Storage
Lot 2: Deep Branch Deep Blue C £4,827,394.93 Usage

Biotechnology
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Why invest in UK hydrogen?

Up to

£100m

for initial electrolytic

Up to

10GW

ambition by 2030,
at least half from
electrolytic
hydrogen

£240m

Net Zero Hydrogen
Fund provides
CAPEX/DEVEX
support

H2 projects through
H2 Business Model

Opportunities in an advanced &
growing sector:

* Revenue support: Hydrogen Business
Model focusing initially on electrolytic &
CCUS-enabled hydrogen production

Allocation rounds: commitment to
allocate business model support in 2023
and 2024. Ambition to subsequently run
yearly electrolytic allocation rounds

Regulatory environment: a new Low
Carbon Hydrogen Standard

Existing natural assets and expertise:
salt caverns, depleted oil & gas fields and
gas pipeline infrastructure can be
redeployed

£ 1 2 b n Projects under development: Over a

: s dozen large-scale hydrogen projects
capital available ongoing or pending (e.g. Acorn,

from UK Gigastack, H21), two CCUS clusters
Infrastructure Bank under development

with H2 as priority.

66%

UK Hydrogen
companies already
exporting to growing
int. market

20GW

of potential hydrogen
projects identified in
the UK pipeline

(through to 2037)

Leading UK companies: 196 companies
working on hydrogen fuel cell
technologies in the UK

Global player: UK consistently in top ten
countries globally for hydrogen technology
patent rates




UK hydrogen economy roadmap: government & industry taking a whole-system approach

Early 2020s (2022-2024)

> Mid-2020s (2025-2027)

)

Late 2020s (2028-30)

> Mid-2030s onward >

Hydrogen economy ‘archetype’

1>

Production

Small-scale \
electrolytic J 1
production A

Networks
Direct pipeline,
co-location,
trucked
(non-pipeline)
or onsite use

bt

Production
Large-scale
CCUS-enabled
production in at

least one location;
electrolytic production
increasing in scale

Networks

Dedicated small-scale
cluster pipeline
network; expanded
trucking &
small-scale storage

Production
Several large-scale
CCUS-enabled
projects & several
large-scale
electrolytic projects

Networks

Production

Increasing scale &

range of production

— e.g. nuclear, I ] E ’t

Large cluster

networks; large-scale
storage; integration

with gas networks [z

biomass
Networks 1 Ij

Regional or national

Early 2020s (2021-2024)

Networks Pipeline/ non pipeline/ co-location
& storage infrastructure in place
infrastructure | 5i5rage requirement and type(s)
established for range of pathways
(clusters, heat, power system)
Decentralised storage in place
Regulatory Networks delivered through
frameworks existing regulatory and legal
g framework

Regulatory signals (e.g. H,
readiness) in place

Wider standards (e,qg. safety and
purity) updated/in place
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Use networks & large-scale | Critical first-of-a-kind deployment
Some transport H, storage integrated (&) | barriers addressed
(b!.lls&es, eatlrly TG\II) Use " with CCUS, gas LY I : Planning and permitting regimes in
ral aviation tnais); [ 17/ g e > se & electrici tworks | | | ce
industry demonstrations: Industry applications; Wide use in industry: ricity netwo L | pla
neighbourhood transport (HGV, rail & t SRR S Lo | Market Hydrogen business model (BM)
heat trial ﬂf zh'PP'ngl tgil;)c;“"age m f?exibilits- trans;)on IR I frameworks | finalised and in place
t trial; i . :
(ti) g g (HGVs, shipping): & | Use | = E Wider market framework
heat pilot town (thc) Full range of end | » structures and implications for BM
users incl. steel; i & understood
Key actions and milestones m i':' Di ﬂt m POWtef Sysfenj: % : Low carbon hydrogen standard
greater shipping — I in ol
e Launch NZHF early 2022 aviation; potental ! in place .
¢ Phase 1 CCUS cluster decision 2021 — : ' gas grid conversion | Revenue support (RTFO) in place
e Finalise low carbon hydrogen standard . égggg for 1GW production capacity “1@4 B A | for transport sector
2022  Ambition for 5GW production capacity T R | Grant Capital grant funding mechanisms
S e b e s L o * Atleast 2 CCUS clusters by 2025 2030 % [I] 9 S, | funding in place driving investment across
e Heat neighbourhood trial 2023 e Heat V||Iage trial 2025 e 4 CCUS clusters by 2030 | prod.uction’ as well as end use
e Value for money case for blending Q3 Hydrogen heating decision by 2026 e Potential pilot hydrogen town by 2030 | e.g. industry, transport
2022 ¢ Decision on HGVs mid-2020s * Ambition for 40GW offshore wind by 2030  ® Sixth Carbon Budget :
V7 - X = - X .
Supporting policy and activity: what needs to be in place to deliver? i R rch & Programmes in place coordinating
— /—\ - — — P | innovation effort, support & de-risking/
\ ( ;'.'., ‘ 7 / \ l ‘ : T demos for production, industry,
.‘ ) At/ ~M \ h. ‘ I (i) transport, storage, heating
i s - . % - o ! = R&l ecosystems in place
Networks Regulatory Market Grant funding Research & Sector International Public & Private Industry : supporting supply chain
& storage frameworks frameworks innovation development activity & consumer investment development development
\_ infrastructure markets awareness & deployment )
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There is a strong pipeline of projects across the UK

Scotland

. Fife Hydrogen Hub

. Acorn Hydrogen

. BEIS & Ofgem: H100 Heat Trial
. CNES

- EMEC

. ERM (Dolphyn)

. ERM (Salamander)

. H2 Green

- Hy2GO

10. Cromarty Firth Green Hydrogen
11. Repsol Sinopec

12. Scottish Power (Whitelee)
13. Shetlands Island Council
14. Octopus Hydrogen

15. Kittybrewster HRS

16. Aberdeen Hydrogen Hub

17. BayoTech

North West England

18. Hynet: HPP
19. Trafford Green /Carlton
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North East England

30. BP: CCUS enabled hydrogen and green
hydrogen

31. Uniper Humber Hub

32. H2NorthEast

33. H2 to Humber Saltend

34. Aldbrough storage (SSE)

35. Protium

36. EDF Tees Green

37. ECC pipeline (Nat Grid Ventures)
38. Project Union (Nat Grid Gas)

39. East Coast Hydrogen (NGN)

Yorkshire & Humber

44 Yorkshire Energy Park
45. Oyster Project
46. Gigastack

East & West Midlands

47. Tyseley Energy Park

48. Shropshire Council

49. Octopus Hydrogen /MIRA
Technology Park

40. Tees Valley Transport Hub
41. Octopus Hydrogen

42. Anonymized

43. Project Mayflower

East England

@ ccus enabled projects
@ Electrolytic projects
Storage & Distribution

50. Sizewell
51. Octopus Hydrogen
52. Lowestoft Port

South East England

Electrolytic end use (indicative)

Power 3
20. Hynet: Phase 2 & 3 pipeline D ®© @ ke 53. Ryze ‘
(Cadent) o a 4523 54. Shoreham Port Green Hydrogen 12%
21. Hynet: Salt Cavern Storage o ggo:i/l'“'::;on
(INOVYN) (37 (51) - Viridor
22. Octopus Hydrogen (1] @@ 56. Cavendish
22
Wales (25 29)
Northern Ireland 2% @ D South West England « Mobility (Road, NRMM, Aviation, Maritime)
26. RWE Pembroke . .
23. Skuunaq 27 M M (5] (54} 57. Bristol Airport  Industry
24 GenComm/Belfast Met 28- Oentor snd 58. Canford Renewable Energy
25. NI Water - TOURNPR, S 59. Octopus Hydrogen Power
29. Protium Magor s Heat
&
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= G t Indust Joint t K * Gov. target
Our 2035 Delivery Plan aciity P acivty P & incustry activty @ miestones

Capture 20-30 MtCO2 pa by
2030 including 6 MtCO2 from

. At least one industrial CCS
power

CCUS plant by

Announcement of shortlisted CO2 emitters that )
; will proceed to negotiations mid 2020s
Track-1 Cluster Sequencing process . P 9 Deploy at least 5SMtCO2 pa of
engineered greenhouse gas

removals (GGRs) by 2030

Track-1: Cluster FEED, negotiations with transport and storage companies and emitters and construction

Track-1 ﬁ: Iea.sdt go(;gsters by Deliver a fully
Commissioning emi s decarbonised
power system by

2035

Industrial clusters

Track-2:
Second Cluster Sequencing development, launch, negotiations and construction

2023

. Publication of T&S, ICC and power
business model updates

_tgn Announce winners of £70m DACCS

-§ & other GGRs innovation programme

>

8 4 CCUS clusters

§ Launch £240m . Design of hydrogen business model complete by 2030
Launch Net Zero Legally binding target
Phase-2 of the ~ Hydrogen Fund g Oy ding targ
Cluster (NZHF) . Up to 1GW of of 78 A> emissions
S - Launch £140m Industrial Decarbonisation CCUS-enabled Up to 10GW of hydrogen reductions by 2035

equencing & Hvd R Hydrogen production

process ydrogen Revenue Support scheme
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