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Key figures
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Idwide nuclear projects

Doel & Tihange NPP
BELGIUM

Tractebel projects
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EPR Flamanville NPP
FRANCE

ITER Fusion Reactor
FRANCE

EDF Fleet - Multidiscip
Engineering Studie:
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CHINA

Angra 3NPP
BRAZIL

recent projects in 28 countries

siting Studies Site characterization Site selection & characterization
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nuclear expert teams based
In B, F, RSA, UK, NL, RO




I Providing integrated nuclear and TRACTEE
non-nuclear solutions

PRODUCTS COMPETENCES
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Nuclear’s contribution to
Europe’s industry
decarbonisation
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Half of EU’s low-carbon electricity

The amount of CO, emitted by nuclear energy is
comparable to that of renewables.

Almost

50%

of low-carbon
electricity

820
Coal

Nuclear

Comparison of average greenhouse gas emissions (grammes CO, eq/kWh)

Source: nucleareurope
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A reliable & affordable energy

Nuclear produces electricity
at full power

85 to >90%

" of the “m?tth”fs ; Comparison of median LCOE (levelized cost of electricity) for different
Srhancig Secuily ORsIERY technologies in Europe (7% discount rate)*

I s </MWh | Nuclear (LTQ, 20 years)
© nudeareurope - Source: NEI 2012 _ 28 €/MWh ] Nuclear (LTO, 10 years)

I 0 </MWh ] Onshore wind (>=1 MW)

% I - <k | Solar (utility scale)

3 I G /i | Gas

¥y I ¢ //\h ] Biomass

‘ D 1 c/MWh | Reservoir hydropower
A R </ V\Wh | Nuclear (New Build)
I 7/ </\\\h | Offshore wind
L T Geothermal

m

*LCOE metrics are not sufficient to characterize the competitiveness of different power generating technologies. A comparison should include system costs, i.e. networks and flexibility
costs in addition to the sole production costs.

© nucleareurope - Source: |[EA 2020
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Pink hydrogen

Nuclear-based hydrogen can help hard-to-decarbonise
Hydrogen produced from nuclear is: sectors reach their decarbonisation goals

Low-carbon Affordable Available 24/7

as it can be produced as it is not weather
constantly dependent

© nucleareurope
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IEA’s Global Energy Forecast

Figure 1.1 = Global energy mix by scenario o 2050
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World Energy Outlook 2024, IEA, October 2024




Focus on the industry AT
Potential for industry repowering in Europe

Source: global energy monitor, 2023 Source: IEA, 2020

NATURAL GAS HEAT MARKET > 60% below 550°C

Average 970 TWhy,ly

1995 2000 2005 2010 2015 2020

CONSUMPTION SHARE

p
20-35 Mt H,/y
European Domestic
o production by 2040

Industry

» > 300 TWh ly

Industry Clean electricity demand to
L] produce that hydrogen

Source: IEA, 2020 Source: IEA — Energy Technology Perspectives 2020
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Industrial applications of
Nuclear Energy
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SMRs as cornerstones of
tomorrow’s energy ecosystems
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rNuclear deployment

Purpose and technology diversity

SHORT-TERM DEPLOYMENT DEEP DECARBONIZATION

Well-established
WATER-COOLED technologies

REACTORS

Heavy industry

Heat and hydrogen

Market initiators by the production

end of 2020s

NICHE APPLICATIONS CLOSED FUEL CYCLE

MICRO MODULAR New business models 1 REd;JC“O” of nuclear
REACTORS IE=== Haste

Remote locations, naval ‘ ) .
Circularity

propulsion

HIGH-
TEMPERATURE
REACTORS

FAST
REACTORS
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Overview of Nuclear technologies

Light Water High Temperature Liquid Metal Molten Salt
Reactors Gas-Cooled Reactors Fast Reactors Reactors

Late-2020s Late-2020s .
v v : x t0o-
(operating in Russia) (operating in China) Early "30s Mid-to-late 2030s

Excellent passive safety

Possible load-following
Low T, & efficiency

ol R T s S5 i v Closed fue_l cycle and v Prospects for waste
transmutation solution

Load-following & high T, & efficiency

o1nand
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Compatibility of SMRs with industrial heat

Caption District Heating
Max [ current Gen early adopters >40 GWth @rjﬁ,
process [7 Next Gen early adopter >20 GWth Atomistic
temperature
P I Next Gen late adopter >10 Gwth
Opportunistic <10 GWth Paper
<250°C
Light Water Reactor
compatible Refineries
// Ammonia .
<550°C / Soda ash Hydrogen low t
Molten salt, Liquid metal / )
compatible (Petro)chemical clusters
<1000°C
Very High Temperature Gas .
compatible Aluminium
) Hydrogen high t°
R Glass % Ceramic
>1000°C .
Top-up heat Lime /
required or via
syngas production
yngasp cu, Ni
\ Cement 2
Reengineering Top-up heat Part supply On-site retrofit Plug-in Coupling 5

complexity
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Powering data centres with SMRs

Data Centres use more electricity than entire countries
Enhanced load-following of a renewable-led SMR energy cluster: Domestic electricity consumption of selected countries
vs. Data Centres in 2020 in TWh
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What does this mean at
Belgian level?

How can nuclear help decarbonize the industry?



rFrom 2035 onward, Belgian energy
landscape will require new solutions

100 to 150
TWh 2
Renewables Solar PV ‘%

potential

Heat,

Onshore & fuel &
.m 125 to 200 offshore Wind % feedstocks
TWh

Vision and strategy BEmESiE Use o

HYd rogen H2 by 2050

BioFuels @ @

o H2 & Synthetic Fuels imports
Electrification
Development
Energy "
efficiency Energy Building
W EDET N renovation

of public
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Vision

Energy mix objectives and timeframe

Credible objectives in Belgium:

2037 : 1.2 GW Gen |ll (SMR / Large scale)
2040 : Start of Gen IV SMR deployment

2050 : 4-8 GW of new nuclear (new Large + SMRS)

Credible timeline for SMRs in Belgium

Low-carbon
energy mix

Circular
economy

Today 2030

@ Studies & preparation @ Construction

High-temperature

decarbonization

Train 1
MATURITY

Hydrogen and eFuel with
Demande SideResponse

2050

Gen Il
Large reactors
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Train 2 Train 3
INNOVATION DISRUPTION

Preparation

V.

///‘, -
/%

Fast-neutron enabled
actinides transmutation
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Scale up
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Gen Il Gen IV
SMRs Advanced Modular Reactors



Some references
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Small Modular Reactor
Pre-feasibility for
Industrial Applications

Pre-feasibility guidance for SMRs as an option to
decarbonize two chemical production assets (US & EU)

CLIENT WORLD LEADER IN
CHEMICAL INDUSTRY
LOCATION UsS & EU
PERIOD 2021 - ongoing
KEY Possibility for retrofitting existing
e pille 19 installation

High reliability calls for multi-modules
Competition with fossil fuels
Geopolitics playing a major role

How can nuclear help decarbonize the industey2-
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Small Modular Reactor
Pre-feasibility for Refinery

Pre-feasipbility;guidance il SMRSas anieptionito:
decarbonize all refining proc eSSes




eliminary assessment of Suitability of SMR solution for

-

CLIENT Large multinational corporation '8 P
NATI(N Europe |-
\ E :. 5

- R, - m "
= PERIOD 2022 : Ly ey W \
‘ - . :

KEY INSIGHTS Integration in dedicated micro-grids to

guarantee high availability

Preference for low-maintenance solutions

and reduced footprint — - )
-— -
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©EDF Energy

EPR Hmkley
Point C

CLIENT
LOCATION

PERIOD

SERVICES
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EPR Hinkley Point C

The nuclear island is made up of a common raft in which the
electrical buildings, the fuel building, the plane hull and the

containment are settled. The internal structures of the Reactor
Building are based on the raft.

CLIENT
LOCATION
PERIOD

SERVICES PROVIDED
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EDF CNEN
United Kingdom

2011 - 2020: Basic design and optimization
studies

2015 — 2022: Detailed design (calculations and
drawings)

Design studies and structures geometry
optimization

Containment, Inner structures, APC shield
building, HL1/4

Implementation studies
Pool liner studies

3D reinforcement drawings with TEKLA software
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https://forms.office.com/e/NzR4XHjbCy

DF must replace
hose mechanical
4th Periodic Safet

propose an integ
Site operations.
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