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Outline

 Physics at IAEA

 |AEA fusion programme and cross-cutting projects

« Selected examples of IAEA activities in support of fusion
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Three Pillars - Main Areas of Activity
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Physics Section: main technical areas

]

1.4.2 Research & Applications with
Accelerators & Neutron Sources
(incl. RR applications)

1.4.3 Nuclear Instrumentation
(incl. laboratory in Seibersdorf)

1.4.4 Nuclear Fusion

Research & Technology
(incl. coop. with ITER, PPPL, ASIPP, ...)
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Objectives of Fusion@IAEA

» To support Member States’ research programmes on plasma physics,
controlled nuclear fusion and nuclear fusion related technology, including
facilitation of information exchange among researchers in these areas

Sub-Programme 1.4.4: Nuclear Fusion Research & Technology, Physics Section

Sub-Programme 1.4.1: Atomic & Nuclear Data, Nuclear Data Section

O Project 1.4.1.4: Atomic and Molecular Data for Fusion Experiments

O Project 1.4.1.6: Nuclear data for emerging issues & advanced nuclear facilities

- Nuclear Fusion Journal, Publishing Section, MTCD

physics@iaea.org
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Cross-cutting activities across IAEA

Nuclear Fusion Coordination Committee (NFCC) established in 2019 to facilitate a
cross-departmental approach and to coordinate & harmonize IAEA fusion activities
towards development of requirements, standards and good practices relevant to
establishing future nuclear fusion energy infrastructure and framework.

Examples of recent joint activities:

Department of Nuclear Safety and Security; safety and regulatory aspects
Department of Nuclear Energy: economic studies, TRLs, INPRO study, fusion-
fission synergies, radioactive waste and fuel cycle, pre-feasibility study,...
Department of Safeguards; materials control

Office of Legal Affairs; liability issues

Department of Technical Cooperation; support to least developed countries under
TC Programme

physics@iaea.org
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Cross-cutting activities across IAEA
with Department of Nuclear Safety and Security

IAEA TECDOC SERIES IAEA TECDOC SERIES
TECDOC 1 TECDOC 2
International Experiences on

Experience in the Design Safety and
Regulation of Fusion Safety Assessment
Facilities for Fusion Facilities

The purpose of the two TECDOCs is to
» collect experience & current status of fusion facility regulation & safety design practices
 provide a good understanding on all proposed fusion technologies in terms of safety

physics@iaea.org
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Cross-cutting activities across |IAEA
with Department of Nuclear Energy

INPRO Fusion Study: Legal and institutional issues of prospective
deployment of fusion facilities (= TECDOC)

Synergies between Nuclear Fission and Fusion for Energy Production
(= NE Series publication)

Fusion radioactive waste & decommissioning aspects (= TECDOC)
Fusion fuel cycle with emphasis on tritium as a fuel (= TECDOC)
Fusion TRLs (= TECDOC)

Pre-feasibility study of fusion DEMO plants (= activity about to start)

hvsi .
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Cross-cutting activities across IAEA

with Department of Nuclear Energy
-

_ 297 IAEA =
Fusion Energy Conference 2023 [N e mey aa s

* 90+ orals / 800+ posters 16-21 October 2023
e 21 plenary oral sessions / 5 side events Crnt Bt ad o

* 1000+ participants

EX* Experimental plasma physics including validation*

TH Theory and simulation™

TECH* Technology (not plasma interaction): Materials, Magnets, Engineering, System
Integration, Neutron Sources, Radiation Transport and Activation, Power Plant
Design, Safety, Maintenance and Remote Handling, Socio-Economic and
Environmental Aspects, Licensing, Construction®

IFE Inertial Fusion Energy: Materials, Power Plant Design, Targets, Drivers

#Fusion2023

IAC Innovative & Alternative Concepts: Linear Configuration, Non-magnetic
Configurations,Hybrids, etc

physics@iaea.org
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Cross-cutting activities across IAEA
with Department of Nuclear Energy

Some highlights of FEC2023:

* High Level Panel on World Fusion Outlook

* 5side events/luncheons: Women in Fusion, Inertial
Fusion Energy, Energy Justice, Public Engagement, ~AR
and a dedicated IAEA session Ul

Fusion Energy:

) Present and Future
* Nuclear Fusion Journal awards

By Rafael Mariano Grossi, IAEA Director General

* Special session on Pathways to Fusion Energy

15T EDITION

physics@iaea.org
1M
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Cross-cutting activities across IAEA

with Department of Nuclear Energy

IJAEA DEMO Programme Workshop

8th Edition took place in Sept 2022

Topic 1: Transient operational phases and
transient loading environments for fusion DEMO
power plants

Topic 2: ITER TBM status, DEMO needs and
satellite facilities needed

Topic 3: Efficiency: coolant selection, cost and
delivering time

Special topics

Materials database and needed facilities (focus
on structural materials)

Overview of Broader Approach phase Il
programme

physics@iaea.org
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Fusion events of 2022
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CRAIS Country Stats Institute Stats PR Index CRP Report

Tot. CRPs Acc-RR Fusion Instrumentation M rusion

RA RC TC Tot. RA/RC/TC Tot./Year (Euro) Tot. Inst. Tot. MSs/I10s

27 39 1 67 192,500 61 38
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Fusion CRPs: status in 2023

Ended:

« CRP F13019 Use of Network of Small and Medium size Magnetic Confinement Fusion
- Devices for Nuclear Fusion Energy Development; ended 2022, next edition in 2024

Active:

1) CRP F11020 Pathways to Energy from Inertial Fusion: Materials Research and Technology
Development, 2020-2024

2) CRP F13021 on Towards the Standardization of Small Specimen Test Techniques for
Fusion Applications — phase Il; 2023-2027

3) CRP F13022 on Artificial Intelligence for Accelerating Fusion Research and
Development, 2022-2027

4) CRP F11023 on Development and Application of lon Beam Techniques for Materials
Irradiation and Characterization Relevant to Fusion Technology, ongoing, jointly with NEFW

physics@iaea.org 16
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Summaries & special
issues of IAEA meetings
and FEC series

Publications AFA TECDOG SERIES |

IAEA TECDOC SERIES ) Development of Steady State
B Compact Fusion Neutron Sources
Final Report of a Coordinated Research Project

A brief history
of nuclear

. _— fusion

Alternative Commercialization

Pathways for Fusion

Energy Systems

Proceedings of a Workshop

10P Publishing

Intermvationsd Atomit: Eney Agency, ienna

Artificial Intelligence for
Accelerating Nuclear Applications,
Science and Technology

World Survey of Fusion Devices 2022

Textbooks
for students

Fundamentals of
Magnetic Fusion

Technology::
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Education and Training

Joint ICTP-IAEA College on Plasma Physics for
Fusion Applications, November 2022

Joint ICTP-IAEA School on Al for Nuclear,
Plasma and Fusion Science, May 2023

The 8th ASEAN School on Plasma and
Nuclear Fusion 2023" (ASPNF2023), May-June
2023

12th ITER International School, June 2023

Science Undergraduate Laboratory Internship
(SULI) of PPPL, https://www.pppl.gov/science-
undergraduate-laboratory-internship-suli

Education, training and outreach activities in collaboration with partner organizations:
ITER Organization, Princeton Plasma Physics Laboratory (USA), Institute of Plasma

Physics Chinese Academy Of Sciences (China) - more to come!

The Abdus Salam

International Centre
for Theoretical Physics

(CTP
Y

& AssociaTioN
 OF SOUTHEAST

b A COMMUNITY O
ASIAN NATIONS FPORTU

OF‘FORTUHITIES FDR ALL

152023 - 12! ITER International School

The Impact and Consequences of Energetic Particles
on Fusion Plasmas

@ ( Aix Marseille Universite

June 26-30, 2023
Aix-en-Provence (France)

(Alx Marseille

&
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Information exchange, databases and networks

{£)1AEA |Fusion Portal

=X EE

HOME FUSDIS FEC DEMO SERIES EVENTS CRPs AMF EDUCATION  PUBLICATIONS NEWS & MEDI.

-
> WELCOME TO

ION PORTAL

@ Photo cred: Used by kind parmission of [T

Users

Accelerators

9,646

T —
Fusion Portal

8,260

N

RRDB
The Fusion Portal is also home to the IAEA's Fusion Device Information System 6 ’ 4 5 g
(FusDIS), containing information on fusion devices public or private with experimental and demonstration —— . —
designs. which are currently in operation, under construction or being planned, as well as technical data of
these devices and country statistics, including research statistics from the Fusion Energy Conference series.

ARIS
FUSION DEVICE INFORMATION SYSTEM 5912

T TTTTTT—

The International Atomic Energy Agency (IAEA) fosters international collaboration and coordination to help close the existing gaps in physics, technology and reguiation and move forward
in developing the peaceful use of fusion energy. The IAEA’s activities in this field cover, among others, plasma physics and fusion power, technologies and material, both for magnetic
and inertial fusion. The Fusion Portal is dedicated to all these activities, ranging from Conferences, Coordinated Research Projects. Meetings, Workshops and Schools, fo providing
News Media and Publications related to these projects.

Fora list of ing fusion scientific and i i in 2023 - &) FUSION_2023.xIsx

Upcoming Meetings

(CTP ICTP

) )
ICTPAEA ML in Gitizen ICTPAEA School Workshop on Al for Fusion
Science

Dacant Dihlicatinne

https://nucleus.iaea.org/sites/fusionportal/

New Users

Accelerators

7,128
R e e
Fusion Portal

6,195

N

R_HIJB
4,224

—

ARIS
5,544

—_—
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Fusion Device Information System (since 2020)

World Survey of Fusion Devices 2022 | IAEA https://nucleus.iaea.org/sites/fusionportal/Pages/FusDIS

Search Device Name

[l Atern. Concepts

World Survey of Fusion Devices 2022

Republic of K..
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Costa Rica
Czech Republic
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Egypt
European Uni..
Kazakhstan

9 14 31 110 31 L Thoiond

ntny Organization Device Nan Device Confi t
Australia HB11 Energy HB11 Laser/Inertial Laser Fusion Planned Exp

Brazil Federal University of Espirito Santo NOVA-FURG [3 i perating Exp Public
i i for Space IN. ETE pheri I ing Exp Public
University of Sao Paulo TCABR C i perating Exp Public
Canada General Fusion Inc General Fusion Altern. Concepts gnetized Target Fusi..  Under Exp Private
iversity of STOR-M C i P g Exp Public

At Flinaca Famcasbinme reeTo . 3 Dlosmsmadd Maosan Buslali,

|
Total Tokamaks Stellarators/Heliotro.. Laser/Inertial Altern. Concepts Exp Demo |l Tokamaks
77 15 11 39 130 12 |5
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Neutron Science Facility (NSF) at Seibersdorf

Operational since 2022, based on two neutron generators:

D+D reaction - 2.45 MeV neutron source (fission like neutrons, 5e6 n/s)
D+T reaction - 14.1 MeV neutron source (fusion like neutrons, 5e8 n/s)

physics@iaea.org 24
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Conclusions

Sub-Programme 1.4.4: Nuclear Fusion Research & Technology is focused on fusion
R&D needs and increasingly supports cross-Agency activities in partnership with other
IAEA departments in expanding areas of interests for fusion such as production of
“guidelines relevant to safety and security, regulatory framework, technology
development and deployment, nuclear waste management, capacity building, synergies
between fission and fusion technologies, and some others.

We work with all departments with the help of the internal to IAEA Nuclear Fusion
Coordination Committee (NA, NE, NS, SG, TC, OLA, DGO) and under the guidance of
the IAEA's International Fusion Research Council (IFRC)

’’’’’’
,,,,,
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