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Government is backing
fusion development

Overarching goals of the fusion strategy:

1. For the UK to demonstrate the commercial
viability of fusion by building a prototype fusion
power plant in the UK

2. For the UK to build a world-leading fusion
industry which can export fusion technology
around the world in subsequent decades
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REGULATORY \

HORIZONS

UK Fusion requlation R

Regulatory Horizons

Green Paper: Council

Report on Fusion Energy

“We want to trailblaze a proportionate and
pro-innovation approach and collaborate
internationally to maximise fusion’s long-term
global potential. With this plan, the UK hopes to
lead the world on fusion regulation and enable
the safe and rapid development of [fusion]”

Energy Security Bill:

“Creating a new pro-innovation regulatory
environment for fusion energy.”
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WORKSTREAMS

FACILITIES

MECHANISMS

-

- Fusion Fuel Capability
(Blankets)

- Technology Transfer Hub

. Cluster Development

EURATOM ALTERNATIVES PROGRAMME

ITER industry access via
in-kind contribution

International
Collaborations

Fusion Industry
Programme

STEP Enhancement/
Systems Prototype

=

SKILLS

RESEARCH

S

N
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International fellowships

Skills elements are also
developed within the
other workstreams

- ITER science agreement
« JET
- EUROfusion

. Fission R&D
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OPERATIONS

ITER operational
exchange

Operational experience
will also be developed
within the other
workstreams
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Pre-decision spend

Government have publicly committed to spending on certain items even before a
decision about Association to provide some certainty to the sector. This is worth
£480M and includes:

« £84M for JET and EUROfusion activities until the end of 2023
« £42M for a full Fusion Industry Programme (new)
« £200M for “Research Infrastructure” to be spent by Mar 2024 (new, not allocated)

Science Minister Open Letter: “The UK has done everything it can to secure
association, including entering into formal consultations with the EU but the EU
continue to refuse our request to formalise association. It remains the UK'’s
preference to associate to EU R&D programmes, and the government remains ready
to discuss association with the EU, however we cannot wait forever.”

| 8 December 2022



Policy and Politics

8 December 2022

xg.,%{ .
*ok

UK Atomic
Energy
Authority




Fusion needs mtegrated solutions
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Advanced

nghperformance :
plasmas in JET FORes S computing and
. STEP and DEMO y :
digital design

Heat exaust in o - -
MAST Upgrade Develop materials in  Test components in Tritium handling in

Materials Research  Fusion Technology = Hydrogen-3 Advanced Robotic handlmg
8 Facility (MRF) Test Facilities (FTF)  Technology (H3AT) in RACE
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A major rebuild of JET
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« Aten-year programme to demonstrate high performance
with powerplant-fuels in an environment as close to ITER
as possible

 First step to change the wall, all done with sophisticated
robotics, to prove the tritium captured in the wall is low
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Fuel with the new wall

* > x10 reduction in fuel retention rate
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New world record in JET
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JET latest B

Authority

* Helium campaign complete including experiments on:
= Tungsten fuzz formation and Beryllium migration
= H-mode studies
*  SPl commissioning complete
* Deuterium campaign underway to include:
. SPI experiments
. Seeding experiments

* Looking more closely at operational systems and resources
required in early years of Decommissioning programme

Clean-up
(using D- (using D-
NBI) NBI)

100% T |[D| 400 kV \ | Under review ]

Clean-
ean-up Seeding, SPI1, No ELMs,

Control

Contingency g

Latest schedule
8 December 2022
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Magneto-thermal hydraulics test
CHIMERA



STEP Programme
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Spherical Tokamak for 2. N
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Energy Production

* Predictable net electricity production

« Aiming for lower capital cost than
other fusion power plant designs

« $300M investment for concept design
by 2024

8 December 2022
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STEP high-level schedule il
20|21 20|25 20|30 20|35 20|40

Concept (till 3/24)

» Concept/
Reference Plant

Design
» Programme Detailed Design and Mobilisation

Development

= S seledion » Engineering Design

= Transiien 4 » Long lead procurement

Target Operating » Early Manufacture i }
Model » Site development Main Construction

» Full plant manufacture and assembly
» Full site development

» Equipment and system testing
Commissioning and Operations

» Non-active and active commissioning
» Prototype ops

2 0 8 December 2022



Reducing the size...
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DEMO A

STEP A

EEl Cental Solenoid

B TF Coil
B Thermal Shield

EEm VV and Shield

Breeding Blanket
B CS Precompression Structure Il First wall
Bl Scrape-off Layer
Plasma
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UKAEA Group: Formation of UK o
Fusion Solutions

Authority

BEIS Minister MPM Accountability
Governance Accountability

Private/Partnerships
BEIS PAO, through BEIS fusionteam|  _ _ _ _ _ Shareholder

________________ * Group level includes CFO,
- [ J S CTO, Group Finance,

|
UKAEA board I Assurance & Exec office

| ** Group CEO = UKAEA CEO
I

|

|
1
I
|
1 [ Group AO/Group CEO* ]
\

currently
N~ e e e e e A - 7/
UKFS
Board
* %k
[ SRO/CEO ] [ UKAEA (PSRE) CEO ] [ SRO/Director ] [SRO/Director]
[ T J | UKAEA (PSRE) SROs/ Exco
p
The STEP Programme UKAEA (PSRE) Harwell/Culham/WB Insurance
Programmes & Business Campus Development JVs captive
Units

| 8 December 2022 J
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A collaborative approach uiect tapprovais)
L ukaeA |

Shareholding
’—"'--------------------------------- '------------------‘-------------.-~\

/7 Integrated Delivery Team Membership ~
4 v \
] , . . )
I STEP Delivery Organisation || 1
1 1
1 1
: Bilateral Contracts : ClientFriend Contracts
1 1
1 1
I \ 4 \ 4 \ 4 l
: Whole Plant Whole Plant Whole Plant Fusion :
1 Engineering Partner Construction Partner Partner (UKAEA) 1
1 f 1
1 1
1 1
1 ] 1
1 ! 1
| v 1
i System Design & Constructionand :

Delivery Partners (c.20) Installation Partners 1
\ /
\\ Y2
’
\s_ __________________________________________________________________ -’
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Broader supply
contracts

Supporting R&D
Packages
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Other UKAEA issues
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UKAEA's unique proposition Ereey

1. UKAEA has capability across the full spectrum of technical disciplines needed for fusion....

Integrated

HENMERS Robotics \WETREI Computing

Engineering

...working increasingly in partnerships with other organizations.

2. UKAEA delivers programmes across the full lifecycle of fusion:

Research, Development & Innovation

Decommissioning and Reuse @ Powerplant design

26 | 8 December 2022 Large facility operation
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Fusion Industry Programme o,

‘accelerate the growth of the UK’s fusion industry’
« £40M Challenge Scheme
e £2M Education Scheme: contact FIPSummerPlacement@ukaea.uk to host Summer 2023 students
« £2M Voucher Scheme: contact FIP-Challenge@ukaea.uk to use UKAEA's facilities with free access
« £8M Equity Scheme: for fusion-related start-ups https://ukinnovationscienceseedfund.co.uk/
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National fusion skills oo

Bring together and lead national and international collaborations:
» UK academia — 30+ universities, 13 Centres for Doctoral Training, 150 PhDs

Develop next generation with essential skills

« UKAEA has multi-award-winning apprentice
scheme which provides skilled people for >20
industrial partners

» Currently training 280 apprentices with funding
secured to expand to 1000 by 2025

30 | 8 December 2022
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There are a number of approaches, ranging from
Containerised Storage, Detritiation of all

components, and a Hybrid approach of these

Government will undertake the options selection for
Decommissioning strategy in May 2023, and
UKAEA will propose a high-tech (ie robotics
disassembly and detritiation of in-vessel solids)

3 1 | 8 December 2022
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UK fusion is moving at pace =

Major advances this year: JET D-T,
new facilities, campus regeneration

STEP progressing on track. Concept
design by 2024

Growing fast — now ~2500 people in
UKAEA and ~4000 people at Culham

Major collaboration with industry and
will see increasing support for this




