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A new political landscape

“We want Sizewell C and we’ll be
bringing forward plans as fast as
possible.”

-
. SizewellC
Boris Johnson, 37 May 2022 -
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HPC - into the next phase
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HPC - delivering on its promise

£1 8 Billion

the total projected
economic value to the UK

across
the North of England so far

’ D f.}g?
Pl 00 L} £4.1 Billion

spent with South West
companies so far...almost three
times the original commitment

387 22,000

jobs supported
across the UK

by
the end of the construction

B4

O/
64%
of the value of Hinkley Point C
will go to UK-based companies
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Building a copy
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Lowering costs for consumers

Regulated Asset Base
£ 200D Rioferitishinfrastrictire

<£ 1 per month during construction

£3O b N saving for each nuclear project
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1 70,000 jobs =
] 1,500 apprentices
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Jack Miton,
(pictured centre
with managers
at Stzowell ) ls
aprojects
control
apprentice at
the nuclear
pawer staticn

izewell C plans to recruit 1,500
| apprentices if plant gets go-ahead

Joshua Wilkins
s an apprentice
at Sizewell C
Pictuses;
SIZEWELL

design of ¥
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In partnership

Apprenticeships e

2022

¥ County Council

" Apprenticeships

SEC

MORGAN
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CONSTRUCTION

NEWANGLIA LOVELL &Y Larking Gowen

worth £7.5bn

SizewellC

Doing the power of good for Britain

L) .
“ S EDF qalcon



More room for nature

o U Footprint < 0.2% of AONB
] 250ha designhated for W|IdI|fe
1 19% increase in blodlver5|ty

] Environment Trust \
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Supporting new low carbon technologies

Clean air released

MNuclear

s

i

to atmosphere

CO, release

e Sorbent to storage
heated to or use in
Hest from release CO, synthetic

Nuclear fuels

Heat source
power plant

from Nuclear
power plant

6

Sorbent
transferred
1 back for reuse

Ambient
air in flow

3

Sorbent material Sorbent with
absorbs CO, from air CO, extracted
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DCO a2 2022 RAB designation Site licence

& other permits
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Westinghouse Non-Proprietary Class 3 © 2022 Westinghouse Electric Company LLC. All Rights Reserved.

New Build and Advanced Fuel Technologies

Westinghouse Update

Lindsay Roche
UK Business Director




Shaplng Tomorrow S

Energy

@ Westinghouse



Global Footprint

e
> EmEA Operating Plant
Services Business Unit

‘ - aly
is S 3
g
Environmental " ' "\"" o
Services 2 /

Business Unit Energy Systems
Business Unit

Asia Operating Plant
Americas Operating Plant Services Business Unit
Services Business Unit

. GLOBAL HEADQUARTERS ‘

[ FUEL FABRICATION FACILITIES

Westinghouse Non-Proprietary Class 3 | © 2022 Westinghouse Electric Company LLC. All Rights Reserved.
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Wylfa - Route to Deployment

Westinghouse/Bechtel Wylfa White Paper: o ZS) ¥,
* Clear steps to develop an AP1000® reactor project at Wylfa % mNJEﬁM!!i‘;fﬁe Vel
* Highlights the value of an AP1000® plant project to Anglesey, the region and = Flne o T
UK supply chain o ——
- i

g L | o = -Lil ,‘ ’
Future Nuclear Enabling Fund support to define and de-risk an AP1000® plant g ,L.“F 4 ;’ il .‘
project at Wylfa for future investment 7 =
Great British Nuclear Vehicle to develop the project at Wylfa to final investment A\ %
decision 5

c e Pape

Regulated Asset Base legislation supports the financing of construction post
final investment decision.

@ Westinghouse
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Wylfa Project Benefits

Westinghouse and Bechtel can bring to Wylfa:
* Proven technology delivering industry record-breaking start-up performance and operations
« A completed, standard AP1000® plant design, optimised for construction, with GDA approval

« A wealth of experience from the Vogtle project, synergies from our other European AP1000®
plant projects, plus supply chain development expertise

A Wylfa project will provide:

* Transformational development/growth for Wales, delivering real levelling-up opportunities
* Clean, reliable electricity to power the whole of Wales

* UK supply chain opportunities

* Long-term AP1000® reactor fuel delivery from Springfields

* Significant export potential from the growing AP1000® technology programme

* Development of advanced competencies benefiting a future AMR/SMR programme

@ Westinghouse

Sanmen Site, China
Photo © Sanmen Nuclear Power

- Company, Ltd. All rights reserved

.2 AP1000 Units at the Wylfa Site
Anglesey, Wales
© Westinghouse. All rights reserved
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Wylfa Supply Chain Opportunities

The UK Supply Chain could support multiple AP1000® plants in UK and Europe:

* The plant simplification enabled by utilising all-passive safety systems significantly
reduces safety-related quantities of valves and associated equipment.

* Reduced percentage of safety-class equipment provides much greater localisation
potential.

* The advanced modular construction philosophy can provide immediate opportunities
and build UK competences/capacities for future SMR/AMR programmes.

«  Wylfa AP1000® plant suppliers can potentially gain access to the wider AP1000® plant
roll-out in Europe leveraging opportunities in Poland, Czech Republic, Slovenia.

@ Westinghouse

50% fewer  35% fewer 80% less safety-  45% less 70% less

safety-gradi
valves

pumps grade pipe  seismic building cable
volume
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Springfields Role in Delivering UK Energy Security

Springfields has an important role in delivering Energy Security
Strategy

* UK Indigenous Fuel Manufacturing Facility with unique skills and
capabilities across the fuel cycle

* Capability to manufacture a broad range of fuel types to support market
demand

* Growing our PWR fuel capability — large scale GW and SMR

* Expansion into RepU fuel market

* Accident Tolerant Fuel

* Advanced Reactor Fuels — including TRISO, Molten Salt and others
* Preserving and developing critical fuel manufacturing skills

* Opportunities for siting Advanced Nuclear Technologies in collaboration
with other organisations.

@ Westinghouse
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Thank you

Lindsay Roche
UK Business Director
rochelj@westinghouse.com




Rolls-Royce SMR
Clean Energy For All

May 2022



Rolls-Royce SMR is a new way of building nuclear
to meet the needs of Net Zero

~470 MWe net output ' Enhanced sa_fety and
security
60-year life @95%

st H T
availability 15t unit on grid 2029

Proven PWR Technology
& Standard Fuel

|

|

e
N\

Adaptable, multi-use
power & heat output

Power station turnkey

- Capital cost under £2bn*
delivery

4 yr on-site Construction
(Fleet unit)

LCOE range £35-£50 per
MWh**

/Global and
scajle

* 2021 economics, fleet unit; costs based on UK labour rates ** 2021 economics, 2 unit plant, range dependent on financing mechanism

Lowcost

Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control
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UK Total Energy Consumption 2019

1,800 -
18% 41% 41%
Decarbonising the 1,600 -
energy SYStem Bioliquids
1,400 -
1,200 - Petroleum
.. Bioenergy &
The Power/electricity — Waste Electricity
sector has been the P L —
historic focus E Heat sold
200 I - soiic fuel
Heating and Transport are
a much greater challenge w0
All forms of
decarbonisation will 400 -
require more clean
electricit | Renewable
Y 200 M- Nuclear
0 : .

Electrical Power Heating Transport

Source: https://www.gov.uk/government/statistics/energy-chapter-1-digest-of-united-kingdom-energy-statistics-dukes

Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control




A Factory Fabricated Product
Road transportability of modules is a pre-requisite, reducing Capex per MW and improves
delivery time & certainty

Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control




Removing the impact of weather:

The Site Assemb[y * Potential lost days over 4 year
Facility construction period ~641 days

* Equates to ~£867M of deferred
spend resulting

Provides major * Avoids potential extension of
benefits in certainty programme of ~18 to 24 months

of costs and
schedule

e The removal of this risk will enable:

* Certainty on a baseline plan with
shorter schedule and lower cost

* Lower premiums on cost of
borrowing

* Lower LCOE

Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control




SM R Turning nuclear into a product not a one-off mega infrastructure project

X EPC (mega project) \/ EMA (factory product)

Conventional
large-scale EPCs

Engineering
Manufacturing
Assembly

Reg,

o Mega projects
GBP10bn+

o Government
driven

*  Much lower risk
* Reduced Capital

: Designed for LCOE
o Commercially o g
complex and simplicity of *  Shorter Time to Build
deployment

Factory Product

\

Standardization

= Reduced financing cost

Schedule certainty

Commercial
simplification

(\ oo :
I I 3
_/ Odhbooo
Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control




SMR  Industries require low carbon solutions and the scale of clean power
demand is increasing

©

Cummins forecast 2,500GW of One SMR and associated plant can...

electrolyser capacity
(equiv. 5,300 SMRs)

1

ITM building a 1GW p.a. Hydrogen & Syn_thetic hw Produce 270 tonnes of H, / 325 tonnes of
electrolyser factory Fuel Production net-zero synthetic fuel per day
(equiv. 2 SMRs) )

0.5-1.0GW for a single data

centre ,
(equiv. 2 SMRs) District Heating i A Heat a city with over 500,000 inhabitants

c.23GW p.a. current e NN .
combined datacentre =00 (Ao, 00 [T m s m m m m e m m e e e e e — e — o — - — = — o
demand :

1

L}

. 500million cubic meters of potable water !
Desalination 0
1

1

per year
Bitcoin requires ¢.13GWp.a. @RS 0 = i
:
== 8 i . . !
Netherlands necessitates Clean Electricity Can power a city of over 1 million homes |
c.13GW p.a. ' I
________________________________________ 1

Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control




SMR

Key requirements:

* Technical Resource - especially nuclear specialisms

+ Test facilities and capabilities

Factory
fabrication,
qualification &
commissioning

Advanced

manufacturing

techniques

Graded
approach to
quality

g8 Non-confidential © 2022 Rolls-Royce
SMR Ltd | Not Subject to Export Control

Whole Plant
Modularisation

Known PWR
technology

Standardisation
designed in at
concept stage

Plant & factory
digital twin

Whole plant
commodity
procurement
strategy

Increased use
of COTS
products

Whole plant supply chain strategy enables factory based production

‘Directed-Buy’
philosophy
enables
economies of
scale

Factory based
volume
procurement

Factory &
supply chain
learner curves
enabled




Complete Design &
Regulatory
Approval

* V&V programme

* UK Generic Design
Assessment

* |AEA Generic Reactor
Safety Review

Non-Confidential

© 2022 Rolls-Royce SMR | Not Subject to Export Control

Build the Business

* Turnkey delivery

* Scalable supply chain
* Global deployment

* Regional hubs

* Flexibility for new
markets

Engage with our
Customers

* Governments & State
Utilities -Energy

* Heavy Industry Grid-
Power & Heat

* Transport & Heating -
Hydrogen & Synth fuel

Prepare for
Manufacturing

» Consultation for initial
factory sites

Engaging/Contracting
with suppliers for
complete power
station

Embedding a culture fit to deliver low carbon power for all

SMR  Our focus is now on preparing for delivery of the fleet

Create the
Framework to
Realise Faster

Bringing together:

» Technology

* Site

* Finance

* Operator

» Offtake Arrangement
* Licencing
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Nuclear Enabled Hydrogen
Future Opportunities

Caroline Longman

®
NATIONAL NUCLEAR 0.
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Government Activity

a8
Iz ENERGY WHITE PAPER a HM Government
Powering our i
K H t
The Ten Point Plan Net Zero Future UK Hydrogen Strategy
for a Green Industrial
Revolution Net Zero Review:
o B e Interim report
SRS - Heat and Buildings Strategy
= .
= | Industrial
Decarbonisation i
Strategy Decarbonising
a Transport
Dot 020 March 2021 "’é 55"“,? &
https://www.gov.uk/governme https://www.gov.uk/govern https://www.gov.uk/governm Industrial decarbonisation Transport decarbonisation
nt/publications/the-ten-point- ment/publications/energy- ent/news/net-zero-review- strategy - GOV.UK plan - GOV.UK
plan-for-a-green-industrial- white-paper-powering-our- publishes-initial-analysis-of- (www.gov.uk) (www.gov.uk)
revolution net-zero-future green-transition

UK government launches
plan for a world-leading
hydrogen economy -

GOV.UK (www.gov.uk) Sustainable aviation

fuels mandate

Heat and buildings strategy

LUK ( .gov.uk) ) ’
COMUK (ornssgine ik Mandating the use of sustainable

aviation fuels in the UK - GOV.UK
(www.gov.uk)

-
NATIONAL NUCLEAR %,
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https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution
https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future
https://www.gov.uk/government/news/net-zero-review-publishes-initial-analysis-of-green-transition
https://www.gov.uk/government/publications/industrial-decarbonisation-strategy
https://www.gov.uk/government/news/uk-government-launches-plan-for-a-world-leading-hydrogen-economy
https://www.gov.uk/government/publications/heat-and-buildings-strategy
https://www.gov.uk/government/publications/transport-decarbonisation-plan
https://www.gov.uk/government/consultations/mandating-the-use-of-sustainable-aviation-fuels-in-the-uk

Hydrogen Today and 2050

Hydrogen Today

Usage: 10-27 Tera-Watt-hours with the majority used for fossil fuel
refining and fertilizer (ammonia).

Production: 95% hydrogen from methane without capturing CO2
emissions (highly polluting). Remainder from grid electrolysis or

imported
~ 10x increase i_n_c!e_rpgr_\c_i o
Other  _ _ mmmmmm=T777
Fossil Fuel
Refining
Fertilizer
(Ammonia)

Data based on 6™ Carbon Budget:
The-Sixth-Carbon-Budget-The-UKs-path-to-Net-Zero.pdf (theccc.org.uk)

Hydrogen 2050

Usage: 160 — 375 Tera-Watt-hours for a wide variety of purposes
(see below).

Production: 100% low-carbon methods and imports by electrolysis,
biomass CCS, methane CCS. Direct production from nuclear not
currently included in supply models.

Manufacturing

and Construction Power

Buildings
Shipping

Surface

transport
Other
Removals Aviation

NATIONAL N
L.


https://www.theccc.org.uk/wp-content/uploads/2020/12/The-Sixth-Carbon-Budget-The-UKs-path-to-Net-Zero.pdf

Nuclear Hydrogen: Beyond Electricity

>

Large Nuclear Technology
Today (Gen IlI) and UK-
SMR

Advanced Modular
Reactors (Gen V) (e.g.

High Temp Gas
Reactor)

Electricity
—>
Direct Heat
Storage

Ammonia

20
=7

Hydrogen

({0

Sustainable Aviation
Fuel (SAF)

2

&g

m}

NN 2

-/

!

I7

Flexible Electricity

Electricity

¥

(9)

Agriculture
Shipping

Aviation

o>

— Surface Transport

& Homes and Heating

h Industry

Carbon:Removal

.




How does Nuclear Energy make Hydrogen

o
°%o Electrolysis is well established green hydrogen

“ Electrolysis technology, but when paired with nuclear can be
|:> 2021 Deployable now. deployed in much greater capacities and be

economically attractive for large scale plant.
Electricity Existing Technology.

e R

By using both heat and electricity from
Large Nuclear nuclear reactors, Steam electrolysis

Technology Today can offer a step change in efficiency of
(Gen ) and UK-SMR # (I?cl)re?e ;'fp?t sl Steam Electrolysis green hydrogen production > (@] '1:
W [

2025 Deployable soon.
H,
High Grade heat from advanced nuclear

— UK demonstration now
reactors could unlock highly efficient )
hydrogen production-step change for Sustglrjable
$$ cost competitive hydrogen at scale Aviation
Fuel (SAF)
[

Thermo Chemical

Advanced Modular

Reactors (Gen IV) D|rect Heat (ngh Technology
(e.g. High Temp Gas temp) 2028 Deployable in
Reactor) the future

NATIONAL N
L




BENEFITS OF NUCLEAR HYDROGEN Hydrogen Generation with Nuclear Technologies

Current
Natural Gas Generation Next Generation Advanced
with CCS Renewables Nuclear Nuclear (SMRs) Nuclear

High Capacity Potential

Technology Deployable Today

Support Flexible Generation

Zero Carbon Energy Source

Enable Increased Efficiency with Thermal
Input

Operate 24/7 for Increased Capacity

Provide Higher Temperatures for Higher
Efficiency Hydrogen Production

LK S




NNL Nuclear Hydrogen PrOgramme Hydrogen Generation with Nuclear Technologies

« ldentify applications of nuclear generated H, in the future
UK energy system

« Support investors and developers make informed decisions
about the energy system and inclusion of hydrogen production
in it

 ldentify H, production systems utilising nuclear energy that

have the potential to meet the economic, technical and
legislative criteria for UK deployment

- Consider the technical maturity, opportunities and risks of eagfZ_—=f\\ X
. . ’ ) . . : /A\ MR
system and provide the evidence required to deliver investor ==\

confidence

7 NOT PROTECTIVELY MARKED 0 S YT



Future Opportunities from Nuclear Enabled Hydrogen

UK Nuclear Generation Market
Now

Existing UK Supply Chain Products
and services

Baseload Electricity Generation

Remaining Fleet
Production

UK Nuclear Generation Market in 2050

Scenario 1:
Baseline Commitments-no intervention

Existing UK Supply Chain Products
and services

Baseload and Flexible Electricity Generation

New Generation

UK Nuclear Generation Market in 2050

Scenario 2:
Significant intervention

New industry, new products and skills-huge
opportunity for UK industry

Decarbonisation of heat, industry and
transport

Hydrogen, CO, Direct Air Capture, Sustainable
Fuels, Ammonia, Heat

Baseload and Flexible Electricity
Generation

New Generation

OFFICIAL: COMMERCIAL

‘e
NATIONAL NUCLEAR ..
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Future Opportunities from Nuclear Enabled Hydrogen

« Morereactors=more supply chain demand

« Build capability and understanding on the application of hydrogen generation from nuclear energy
« Focusing on the technical challenges that are nuclear specific;

« Developing collaborations across the hydrogen supply chain and academia

. Provide relevant and robust data that enables stakeholders to consider the value of nuclear derived
hydrogen to a future UK energy system

« Support the development of UK supply chains both within the nuclear sector and the low carbon
hydrogen sector, recognising the impact of the complete hydrogen value chain on the ultimate cost to
the consumer of hydrogen within the energy system.

9 OFFICIAL: COMMERCIAL NATIONAL NUCLEAR 28



Key Development Areas

Process Assessment of

development of eactor performance Siting and fuel
identified with hydrogen cycle modelling of

hydrogen production nuclear derived
generation technologies and

technologies Coupling coupling scenarios Regulatory

hydrogen options

technology for insight on the
connecting deployment of
advanced these

hydrogen technologies on
production or near to

processes into a nuclear licensed
reactor sites

NOT PROTECTIVELY MARKED il S




Roadmap for Development

12GW
1600 Mt/H,/ year

By 2040 utilise planned new build of
LWR, SMR and AMR with advanced
hydrogen production technology to
scale up production

Demonstrate nuclear heat assisted
hydrogen production, increasing
efficiency of hydrogen production
methods

Nuclear has gigawatts of grid connected generating capacity. A
proportion of this could be utilised for hydrogen generation.
Flexible generation, switching between electricity and
hydrogen production could be used now and in the future to
optimise capacity on a rapid basis for maximum net zero
benefit.

NATION

11 NOT PROTECTIVELY MARKED



Our Approach

How we will get there?
Create

Heat high value jobs a
mors 3"‘ MILLION nUCIea r power
10 /0 homes with low with todayls

of all carbon hydrogen
UK aviation

emissions technology 40 ooo
° Fuel (]
COII|d. hyedroqen buses

Decarbonise

5°°/o ‘

[ (0D O E
e UL CLET] (T %o

. of UK shipping
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