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Fission reactors in operation Experimental studies
for fusion facilities

Altern. Concepts
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Nuclear Power Status

Reactors in operation: 443
Capacity: 392 098 MW(e)
lied
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https://pris.iaea.org/PRIS/home.aspx https://nucleus.iaea.org/sites/fusionportal/Pages/FusDIS.aspx

443 Reactors in operation * 134 Fusion projects
392 GW Capacity * 28 countries
2586 TWh Electricity supplied

30 countries (+2 in 2020)
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Designed
] to produce burning plasma
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Fusion Development Challenges
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Generation |V reactor designs under

Highly Economical Competitiveness

Enhanced Safety

Minimal Waste

Proliferation Resistance

New applications (process heat, hydrogen

production)

development bv GIF
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https://www.gen-4.org/gif/jcms/c_40486/technology-systems
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/generation-iv-nuclear-reactors.aspx



Fission to Fusion Knowledge Transfer
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Fission-Fusion Synergy: Materials

oo

{4
'""‘ s

[|?‘ (11
Lol T

W\
o N

Materials and Fuels
Testing, Irradiation and
Qualification

Advanced
reactors

Materials-coolants
compatibility

Efficient energy generation
problems related to coolants

Fusion
Facilities

Next Generation

Present Generation

Fission Fusion Fission Fusion
(Gen lI&III) (ITER) (Gen IV) (Reactor)
Structural Austenitic Austenitic Ferritic Ferritic
material steels, steels steels, martensitic
Zircaloy Superalloys? steels,
SiC-SiC? SiC-SiC?
Trax <300 °C <300 °C 500 - 550-1000°C
(structural 1000°C
material)
DPA max ~1 dpa ~3 dpa ~30-100 ~150 dpa
(internal (TBM) dpa
components)
He ~ 0.1 appm ~30aapm  ~3-10 appm ~1500
Production appm

Comparable service conditions:
high temp. (>500 °C) & high dpa (>100 dpa)
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History of Fission Coolants

Polyphenyls/
Terphenyls

Kerosene

Aqueous:
e UO,/phosphoric acid
e U(SO,), -
e m
Molten salt:
Liquid metal: o NaF-BeF,-UF,
e U-Bi

e LiF-BeF,-ZrF,-
UF,/FLiBe
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Fission-Fusion Synergy: Coolants
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|AEA Activity on Fission-Fusion Synergies for
Energy Production

Fission Supporting Fusion
Technology Development

Nuclear Power Technology Development Section
Division of Nuclear Power
Department of Nuclear Energy

Nuclear Energy Series on

Synergies in Technology Development between
Nuclear Fission and Fusion for Energy Production

443

years of reactors in
i operation

* |AEA 65t General Conference — ESPACE Event on Fission
Supporting Fusion Technology Development

15t & 2" Consultancy Meetings on Preparing the Technical 3
Meeting on Synergies in Technology Development between N

Nuclear Fission and Fusion for Energy Production [l e >>>
008

* 1t Technical Meeting on Synergies in Technology
Development between Nuclear Fission and Fusion for Energy s >>> 7

Production

GC65 ESPACE event

Thursday, 23 September 2021

10.30-11.00 a.m. CET

Conference Room M7, M building, ground floor



SYNERGIES BETWEEN FISSION AND
FUSION NUCLEAR ENERGY

> Nuclear Design and Technology

Codes and design methods
* High temperature and neutron resistant materials
e Gas, water or liquid metal cooled systems technology
* In service inspection, maintenance in hostile environment
e Dismantling and waste management

» Safety approach and licensing
» Increased synergies for the Fusion DEMO reactor

e Optimization of blanket design for energy and tritium production
* Demonstration of full tritium breeding and recovery
* Production of initial tritium load

» Education in nuclear physics and engineering

* Attraction of young scientists in the fields of nuclear energy
e Stimulation of education and training in nuclear physics and engineering

» Towards more integrated Fusion and Fission programs
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» Worldwide acceleration towards the early deployment of nuclear
fusion for energy production.

» New initiative aimed at addressing the great engineering challenge of
fusion, by promoting:
« Technology development
« Transfer of knowledge ‘ Fission ‘ Fusion
« Common infrastructure
» ldentifying and analysing all the possible synergies on technology
development and deployment between nuclear fission and nuclear fusion,
with an international perspective beyond ITER and towards DEMO
and industrial deployment of nuclear fusion.

» Will get acquainted of the synergies in technology development between
MSs and nuclear fission and fusion for energy production, status of cooperation
SELETE R between the fission and fusion communities.
» Will receive recommendations on how to enhance relevant technology
and knowledge transfers from fission to fusion.
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Thank you

Nuclear Power Technology Development Section
Division of Nuclear Power

Department of Nuclear Energy

International Atomic Energy Agency

Website: https://nucleus-new.iaea.orqg/sites/fr/Pages/fusion.aspx

Email address: FFSynergies@iaea.org
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