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IAEA work on research reactors:

Organizational structure
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IAEA cross-cutting activities on RRs

aims to assist MSs in addressing the challenges
related to sustainable safe operation and effective
utilization of RRs as well as in building new and
accessing existing RRs.
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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

Science & Plasma Physics
(incl. coop. with ITER)

physics@iaea.org 4
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I Subprogramme 1.4.2 Research and Applications
with Accelerators and Neutron Sources

Main Objectives:

» Support MSs in strengthening their capabilities to conduct research with
accelerators and neutron sources (incl. RRs)

« Support MSs in strengthening their capabilities to expand the applications of
accelerators and neutron sources (incl. RRs)

Projects:
* 1.4.2.1 Accelerator and neutron source applications in multiple disciplines

» 1.4.2.2 Enhancing research with accelerators and neutrons
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Involved Staff

Mr Danas Ridikas (P5), Section Head, 10-15 %

Ms Valentina Semkova (P3), Nuclear Physicist (Neutrons), 100 %

Mr Eugenio Vargas (C1), Consultant (Research Reactors), US EB, 100 %

Research Reactor Specialist (P4), to be advertised

Interns:

* Ms Morgan Romero, 2024-2025, 12 months
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IAEA International RR Conference, 11-15 Nov. 2024

International Conference on

Research Reactors

Achievements, Experience and the Way to a Sustainable Future

1115 November 2024 #ResearchReactors2024
Vienna, Austria

ythe

Draea

‘R

300+ in person and 200+ virtual participants, over 80 Member States,
organized jointly with NE and NS

* 80+ oral presentations n L3
¢ 130+ posters N o A
* 5side events
* Proceedings in progress o

Research Reactors I

SE1: The role of RRs in advancing SDGs . n ‘

SE2: Nuclear security enhancement based on emerging technologies and threats
SE3: Capacity building based on RR centres

SE4: Safety considerations in use of advanced and innovative technology in RRs
SE5: Women in RRs: challenges and opportunities

P cictors
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Portals and databases (1/2)

* Neutron Applications Portal fully redesigned and updated
https://nucleus.iaea.org/sites/neutrons

*  Number of visitors/users continues to grow

g;:;} Neutron Applications Portal
R rome  boutUs  Neuton Applcstions  Iteractive Maps

Explore our Interactive Maps!

Check Out Our E-Leaming Courses! Explore the New Features of the Research Reactor Database!

LATEST COURSES LATEST PUBLICATIONS

e T

Neutron Imaging Part Z: Techniques
and Msthods

physics@iaea.org
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Updated online databases

Neutron applications explained

Linkage to IAEA RRDB clearly established
More improvements ongoing

Interactive Map of Neutron Beam Instruments

Neutron Scattering Instrument Neutron Imaging Instrument Cold Neulron Source

Total
Instruments:
579

Total Countries:
58
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I Examples of Main Technical Meetings

« TM on Advances in Neutron Scattering and Imaging at Low and Medium Flux
Accelerator and RR-based Neutron Sources, April 2024, Vienna; 16 participants from 12
MSs

 TM on Products and Services of RRs, July 2024, Vienna; 14 participants from 14 MSs

» Joint IAEA-French CEA TM on Neutrons for Nuclear Sciences and Applications
(Neutrons4NA), France, October 2024, 35 participants from 23 MSs

« TM on Role of Neutron Analytical Techniques in Socioeconomic Development, Vienna,
Austria, 22-25 April 2025 with 15 participants from 15 MSs.

* |IGORR Conference and IAEA TM on Integrated Management Systems for the
Sustainable Safe Operation and Effective Utilization of Research Reactors, Mito, Japan,
16-19 June 2025; cross-cutting

physics@iaea.org 11
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I Examples of Main Training Events

TR Workshop on Practical Approaches for NAA, Ljubljana, Slovenia, 30 September 2024;
10 participants from 8 MSs

TR Workshop on Strategic Planning for RRs, Vienna, Austria, October 2024; 12
participants from 10 MSs.

e The 13th annual AONSA Neutron School, organized in cooperation with the JAEA Mumbai, India,
24-28 November 2024 with 110 Indian participants, and 20 overseas participants from 7 MSs

TR Workshop on Application of k0O-method for NAA, was held at IAEA Headquarters,
Viena, Austria, 5-9 May 2025 with 9 participants from 7 MSs.

TR Workshop on Strategic Planning for RRs, Vienna, Austria, 9—23 May 2025 with 13
participants from 8 MSs.

physics@iaea.org 12
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Examples of webinars

o Webinar on Importance of Strategic Planning to Increase the Sustainable Value Creation in
Nuclear Science and Technology, 11 September 2024. Experts from Argentina, Japan and South
Africa shared their experience on different neutron facilities and highlighted the importance of
strategic planning to create value. ~50 participants.

o Webinar on the Advancements in Cancer Care Through BNCT, 25 September 2024. Experts
form: UK, USA, Japan, China and Germany shared their experience, latest developments and
future prospects of BNCT. ~150 participants.

o Webinar on “Neutrons4NA: Empowering Progress in Nuclear Sciences and Applications
With Neutrons”, 31 January 2025. Experts from Japan, USA, UK, Czech Republic, France and
IAEA contributed and facilitated panel discussions on projects to establish and operate neutron
sources globally, highlighting their positive outcomes on society and opportunities for the future.
~130 participants.

o Webinar on Harnessing Neutron Transmutation Doping of Silicon for Clean Energy and
Innovation, 26 March 2025. Experts from Germany, Japan, South Africa, and the TAEA
provided an update on the latest advances, current challenges, and future plans related to NTD-

Si. ~120 participants physics@izeaorg 13
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I Coordinated Research Projects

Cross-cutting CRP on Development of Coupled Neutronic and Thermal-Hydraulic
Calculational Methodologies for Research Reactors including Analysis and Treatment of
Uncertainties (2022-2026), NA/NE/NS with EB support from France and USA

- Will result in more accurate, higher fidelity, multi-physics approaches in performing
research reactor analysis. It also aims to develop both computational benchmarks (for code
verification) and benchmarks based on experimental data (for code validation).

- Partners (14): Argentina, Australia, Canada, China, Czech Republic, France, Korea,

Algeria, Bangladesh, Egypt, Ghana, Indonesia, Morocco, South Africa

Clad Surface Temperature

Coefficients for heat flux

1st RCM, Vienna, Austria; in 2022; 43 participants from 16 MSs
TR Workshop, ANL, USA, in 2023; 68 participants from 17 MSs 3 %’%,,40
2"d RCM, Bariloche, Argentina, in 2024, 32 participants from 22 MSs AN

34 RCM, Venna, Austria in 2025 Neutronics
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Integrated RR Utilization Review missions

Objectives

« Assess current utilization profile

« ldentify opportunities to expand utilization

« Strengthen user community and enlarge the utilization base

% E IA E A Press centre Employment Contact

International Atemic Energy Agency

TOPICS v SERVICES v RESOURCES v NEWS & EVENTS~ ABOUTUS v Search n

/' IAEA Missions Highlight Potential of Research Reactors for Innovative Nuclear Energy Solutions

IAEA Missions Highlight Potential of Research Reactors for Innovative Nuclear
Energy Solutions

Emma Midgley, IAE
JuL Related stories
3 'I IAEA Conducts First Integrated
2023 ;4\ Resear(h Reactor Utilization
Review

Integrated Research Reactor
Utilization Review Mission
Concludes in Italy

Supporting the Operation and
Safety of Research Reactors:
Exploring the IAEA's Peer
Review Missions

Strategically Harnessing the
Full Potential of Research
Reactors

IRRUR

Integrated Research Reactor
Utilization Review

Assess current utilization
profile of a research reactor

Strengthen the
research reactor
user community and
enlarge the utilization
base
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IRRUR missions (8) implemented so far
2022:
1. Chile (RECH-1): 5 MW RECH-1 located at La Reina Nuclear Centre, Chile, and operated by the CChEN.

2. Peru (RP-10 and RP-0): 10 MW RP-10 located at Nuclear Centre Oscar Miroquesada de la Guerra
(RACSO), Peru, and operated by the IPEN.

3. South Africa (SAFARI-1): 20 MW SAFARI-1, operated by NECSA.

2023:

4. IRAN (Isfahan): 3 Isfahan Research Reactors: 30 kW MNSR type, the HWZPR critical assembly, and
the LWSCR subcritical assembly, operated by the Isfahan Nuclear Technology Centre.

5. USA (NRAD): 250kW NRAD operated by the INL.
6. USA (MITR): 6MW MIT Research Reactor operated by the MIT Nuclear Reactor Laboratory.

2024:
7. Canada (McMaster): 3SMW McMaster University Nuclear Reactor.

2025:
8. Ghana (GHARR-1): Pre-IRRUR mission to Ghana Research Reactor, operated by GAEC.

physics@iaea.org 16
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Proficiency Tests for NAA & other Analytical Techniques

Organized twice a year in support IAEA Member States laboratories to:

* identify analytical problems

 improve the quality of their analytical results

* acquire / maintain their accreditation

e provide a regular forum for discussion and technology transfer in this area

* In 2025: +100 analytical laboratories participate, representing +50 countries

Scheme of the proficiency test:

* Provision of various samples at no cost

e Full anonymity of laboratories is granted
e Issue of final reports

Previous Proficiency Tests

PTNATIAEA/20 April 2022 - December 2022 clay sample Download PDF final report
plant sample

PTNATIAEA/19 May 2021 - March 2022 clay sample Download PDF final report
plant sample

PTMATIAEAME February 2020 - May 2021 Soil Download PDF final report

More infO: http//WWW Dt-ﬂSllCom/ physics@iaea.org 17
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Selected Publications

IAEA TECDOC SERIES |

Compact Accelerator
Based Neutron Sources

E)ae

"BORON
NEUTRON
CAPTURE
THERAPY

AEA TECDOC SERIES ‘

Cold Neutron Sources:
Practical Considerations
and Modern Research

Smea

Integrated Research Reactor
Utilization Review (IRRUR)
Guidelines

Vienna, June 2023

AEA TECDOC SERIES

https://www.iaea.org/publications

Research Reactor Exercises
for Higher Education Programmes

Compendium

S)1aEA

Quality Assurance and
Quality Control in Neutron
Activation Analysis:

A Guide to Practical
Approaches

Eaea

IAEA TECDOC SERIES

Modern Neutron Detection
Proceedings of a Technical Meeting

()aea

IAEA TECDOC SERIES

Intercomparison of k -NAA
Software Packages

) 1aEA

o A oy Ay

AEA TECDOC SERIES

Neutron Activation Analysis
Using Short Half-life
Radionuclides

S)IAEA

——

IAEA TECDOC SERIES

Laboratory Intercomparison
Exercises Performed

in 2010-2022 for Neutron
Activation Analysis Laboratories

(Daea

physics@iaea.org
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Future plans

* IRRUR missions '_ ((/ \A :Qa
* GAEC, Ghana; planned in Dec. 2025

e Requests expected from Asia-Pacific region in 2025- 2026

* New CRPs
e Neutron beam instrumentation at low and medium intensity neutron
sources; RB budget secured; expected to start in 2025
* Boron Neutron Capture Therapy; EB funding secured; expected to startin =
2026 s

e Publications in progress
e History, Development and Future of the SLOWPOKE and MNSR RRs;
preprint issued

e Research Reactor Produced Radioisotopes, update of TECDOC 1340; in draft
e Applications of Research Reactors (Rev.1), Nuclear Energy Series; in draft

physics@iaea.org 20
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Future plans

Events in 2025

High Energy: Applications and Metrology, Vienna, Austria, 7-8 July 2025, jointly with
NDS/NAPC

Regional Training Workshop on Strategic Planning for Research Reactors, Bangkok,
Thailand, 4 — 8 August 2025

Participation/contribution to International HANARO Symposium, Daejeon, South Korea, 10-
12 September 2025

Training Workshop on Advanced Use of Neutron Imaging for Research and Applications,
Prague, Czech Republic, 6-10 October 2025

Annual Training Workshop on the Safe Operation and Applications of Neutron Generators,
Seibersdorf, Austria, 13-24 October 2025

Training Workshop on Advances in BNCT, Okayama, Japan, 18-21 November 2025

The 14th annual AONSA Neutron School, organized in cooperation with the IAEA, Tokai Ibaraki,
Japan, 18-21 November 2025

physics@iaea.org
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Neutrons4NA initiative: rationale

Tailored and stepwise approach through promotion, capacity building, technology
transfer and facilitated access to Neutrons4NA and resulting socioeconomic

development in the Member States

GODD HEALTH
ANDWELL-BEING

CLEANWATER
AND SANITATION

Agriculture
e.g. analysis of air particulaies@ater and sediment samples |
I\
e.g., Rl production, Si-doping, non-destructive testing, mining
activities, waste (plastics) characterization/origination
e.g., elemental analysis, radiography/tomography, dating |
e.g., elemental analysis of fusion and fission materials, nuclear data,
radioactive waste studies, validation of modelling tools, prototyping
Capacity buildin e.g., RR/accelerator technology, instrumentation, radiation
protection, operation and maintenance, safety culture
e.g., analysis of crime samples; boarder control,
trafficking of nuclear materials and explosives
e.g., Rl production, BNCT, analysis of toxic elements,
radiobiology, dosimetry /

1 3 CLIMATE
1 PARTNERSHIPS ACTION
FORTHE GOALS

ATOMSAFQ0D

GROWING FOOD SECURITY

Y . J— |
- DDG Najat MOKHTAR!
\nea

physics@iaea.org

23


mailto:physics@iaea.org

Neutrons4NA: objective

Bridging the gap between neutron generators, CANS and RRs:
tailored and stepW|se approach

et m I
. L4/ Ex;)enmentaIArea
b S

Neutron source, n/s <1010 <10 >1015
Capital cost, €M 0.1-0.2 3-10 60-700
O&M costs, €M 0.02 0.2-1.0 3-100
Staff, number 1 2-3 10-100

physics@iaea.org 24
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Neutrons4NA: scope of support

Well established facilities offering expertise and advice services to perform
justification statement and feasibility study for decision making-process on
investment:

— Quantification of needs, -
— Choice of tailored and cost-effective technology, i
— Infrastructure assessment, i

bt

— Cost-benefit and risk analysis.
Long term facilitated support of the project at different stages of implementation, e.g.
— Capacity building (hands on training...),
— Share of experience from well-established and relevant facilities,
— Share of experience regarding tailored and cost-effective technology selection.

25
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E.g. IAEA Neutron Science Facility (NSF) at SEIB

NSF is based on two neutron generators, operational since 2022
D+D reaction - 2.45 MeV neutron source (fission neutrons, 5e6 n/s); US EB funded
D+T reaction - 14.1 MeV neutron source (fusion neutrons, 5e8 n/s); Australia donation

New IAEA Neutron Facility Delivers First Hands-on Training

physics@iaea.org 26
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- 6MeV protons (up to 50uA current)
+ heavier ions

- Multiple beam lines/end-stations
(PIXE, PIGE, RBS, Microbeam, implanter...

€————— . 259 .————— S

- Neutron production capability
e Max. source intensity: 5x10!! n/s
e Max. thermal flux:  10° n s'lcm?

physics@iaea.org 27
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