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IAEA 

International Atomic Energy Agency (IAEA) 

Founded 1957 
HQ in Vienna, Austria 
154 Member States 
6 Departments 
2200  Staff 
About 300 MEuro Budget   

www.iaea.org   
 

Atoms for Peace (1953) 
addressed by D.Eisenhower, 
to the UN-GA Plenary 
Meeting 
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Pillars of the IAEA 

Science & Technology  
 the world's focal point to mobilize peaceful applications of 

nuclear  science and technology for critical needs in developing 
countries  

 

Safeguards & Verification 
 the world's nuclear inspectorate 
 

Safety and Security 
helps countries to upgrade nuclear safety and security  

IAEA’s 55 Anniversary - Atoms for Peace (2012) 
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The PS supports the IAEA Member 
States regarding utilization of: 

Accelerators 
Research reactors 
Material science (energy) 
Controlled fusion 
Nuclear instrumentation 

 

PS implements P&B activities based on 
MS demand, organisation of Int. 
conferences, Technical and expert 
meetings, CRP, Networks, DBs, TC…. 
 

Objective is to promote nuclear science & 
technology, specifically applied physics and 
material science related to nuclear energy. 

Motivation & background 
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Application of accelerators 

In total more than 15.000 accelerators used 
world-wide, multidisciplinary use. 
Small and medium size facilities; particle and 
X-ray machines (CC scheme),  
Research & industrial applications, non-
nuclear (semiconductors, medicine, biology, 
geology, archeology, etc.) & nuclear (fusion 
and fission reactors) 
Applications  various probing methods (IBA, 
PIXE, PIGE, SAXS, XFR, etc.), recently  
development & characterization of novel  
materials for hydrogen production, storage and 
conversion. 
www-naweb.iaea.org/napc/physics/accelerators/database/index.html 
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Research reactors utilisation 

Support of basic & applied research (neutron physics, material 
science, industrial applications) 
Non-nuclear areas: biology, medicine, semiconductors, hydrogen 
energy systems (storage & conversion). 
Operational safety: monitoring and assessment of core 
components 

Approx. 670 research reactors constructed 
around the world, about 240 are still operating 
Irradiation programs (radio-isotopes, R&D 
structural materials, nuclear and non-nuclear 
energy applications) 
Training activities and know-how 
dissemination (professionals & students) 

www-naweb.iaea.org/napc/physics/research_reactors/database/database.html 
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Advanced reactors (fusion & fission) 
Support of MS in R&D, primarily advanced & innovative 
structural materials (ODS, RAFM, composites), coordination 
with other R&D initiatives (GIF, SNETP, ITER, F4E, IEA-FA) 
Activities on investigation of present class of NPP structural 
materials, studies of various degradation mechanisms. 
Non-nuclear area (H2 production, storage and conversion). 
 NPP Roadmap

GEN I 
Early 

prototypes

50s-60s

GEN II
Commercial reactors

70s-80s

GEN III
In coming years

R&D process
future

2000s Behind 
2020

SCWR Super Critical Water Reactor
VHTR Very-high Temperature GCR
GCR Gas-Cooled Fast Reactor
Na FR Na-cooled FR
LFR Pb(Bi) FR
MSR Molten Salts Reactor
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a
c

Nuclear materials 
Material science: 

Cross cutting activities related to the nuclear energy applications, 
primarily fission, fusion  and hybrid reactor systems.  
Study of various degradation mechanisms and support of 
ongoing international initiatives.  
Non-nuclear areas: hydrogen energy systems (production, 
storage & conversion). 
 

Controlled fusion: 
Support of national and international initiatives (small and 
medium size tokomaks). 
Plasma physics and further fusion technology developments 
(main components and instrumentation), incl. operational 
safety.  
Memorandum of understanding on cooperation with ITER. 
Biannual fusion conference and IFC meetings 
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Enhanced safety features – inherent and passive safety systems 

Physical barriers and 
protection in depth 

Physical barriers and protection in 
depth 

Nuclear materials 
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Examples of R&D on non-metallic materials 
 

Nuclear materials 
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Main activities 
Highlights from recent IAEA GC, ref. RES/10 Agency’s 
activities related to nuclear science, technology & appl. 
(1) Secretariat has to encourage further R&D and fostering the 
exchange of scientific and technical information and the training 
of scientists and experts in the field of peaceful uses of atomic 
energy 
(2) Stressing that nuclear science, technology and applications 
address and contribute to wide variety of basic socio-
economic human development needs of MS, in such areas as 
energy, materials, industry, food, etc. 
(3) IAEA should continue to pursue activities of the Agency 
in the areas of nuclear science, technology and applications for 
meeting sustainable development 
(4) Strengthening infrastructures and fostering science, technology 
and engineering. 
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Recent events 

Development of new structural 
materials for advanced  

fission and fusion reactors 
 

In cooperation with 
 
 
 
 

16 – 20 April 2012 
 

Hosted by JRC Ispra (Italy)  

http://www.iaea.org/NuclearPower/Technology/Meetings/2011-July-18-22-TM.html 
http://www-pub.iaea.org/MTCD/Meetings/Announcements.asp?ConfID=41429 
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Scientific events 
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http://www-pub.iaea.org/MTCD/Meetings/Meetings.asp 

Proceedings of the IAEA-EC Topical Meeting 
Development of New Structural Materials for  

Advanced Fission  and Fusion Reactor Materials 
Barcelona, 5 – 9 October 2009 
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Technical publications 
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Education & training activities 

Open to IAEA & UNESCO 
Member States. 
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CRP Outputs 
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Coordinated Research Project (finished) 
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Coordinated Research Project (on-going) 
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MS demand regarding R&D of str. Materials 
via coordinated mechanism. 
Performance testing of materials pre-selected 
for primary components of new innovative 
reactor systems. 
Round Robin testing of various ODS 
grade steels; application of testing methods. 
Assessment and harmonisation of techniques & methods, 
(sub-size samples, mimic of neutron irradiation, in-situ experiments, etc.). 
Inter-comparision of results, development of DB (mechanical / microstructure)  
Project launched, 1st meeting will take place 2-6 May 2011, Vienna! 
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Supply of ODS-grade steels for CRP Round Robin: 
ORNL (14YWT), Bochvar (EP450 ODS), KAERI (12Cr), IGCAR (9Cr), 
Kyoto Uni (9 and 16Cr), USTB (12, 14, 18Cr), CIEMAT (TBC). 

 

Main objectives: 
Development and harmonization of test procedures (pre-
qualification phase). 
Test matrix to be harmonised during RCM, principle same test to be 
carried out, at least, by 2 different labs! 
Results collected – evaluated/reviewed - compared - verified 
Data will be compiled in form of inputs for database 
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Mechanical properties: instrumented Charpy, fracture toughness 
(morphology, fracture surface analysis), small punch, tensile tests and 
(micro)hardness, etc.   
Microstructure: grain size, particle size and distribution, dislocation 
density, tools: TAP, (HR)TEM, SANS, EDX, XRD, (FE)SEM, PAS, MS, 
FE-EPMA, FE-Auger, etc, 
Chemical stability and interaction with coolant: oxidation/corrosion 
behaviour of ODS steels in Pb, Pb-Bi eutectics at elevated temp, 
control of oxygen, study of oxidation kinetics (weight change, scale 
thickness), phase-structure and composition of oxide layers, similar 
tests proposed for SCWR environment (O and H). 
Methodology: correlation between standard and sub-size fracture 
toughness 
Specific ion-irradiation tests: simulation of fission fragments 
(different temp and dpa), radiation stability of nano-size particles.  
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Upcoming meetings 

http://www-pub.iaea.org/iaeameetings/42671/Technical-Meeting-on-Advanced-Materials-for-
Energy-Storage-and-Conversion 
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Thank you for your attention 
email: a.zeman@iaea.org   
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