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ï> 60% of operating RRs are over 40 years old

ï> 50% of operating RRs are over 45 years old

ï> 30% of operating RRs are more than 50 years old. 
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IAEA RRDB - Ageing



TOTAL: 768 (2017)

Operational 216       

Temp. shutdown 22

Extended shutdown 9          

Under construction                        8

Planned 11

Shutdown/Decommissioned      502

IAEA RRDB

238 operational / Temp shutdown.

60% are over 40 years (2017).

Region Operational 

RRs (2015)

Operational 

RRs (2017)

Africa 8 6

Americas 65 65

Asia/

Pacific

49 41

Europe 125 104
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V Last update in 2010-2017 by 65 Member States.

Ą Current status need to  be updated. 4



Phase 1 (Consideration)

Total: 23

Phase 2 (Preparatory Work)

Total: 7

Phase 3 (Implementation)

Total: 8

Azerbaijan Belarus Argentina

Bangladesh Belgium Brazil

China (2 facilities) Bolivia France (2 facilities)

Ethiopia The Netherlands Jordan(First criticality in 2016)

Ghana Thailand(for BNCT at Univ.) India

Japan Vietnam Republic of Korea

Kenya USA Russian Federation (3 facilities)

Kuwait Saudi Arabia (Low Power RR)

Lebanon

Malaysia 

Mongolia 

Myanmar

Tajikistan 

Philippines

Nigeria

Saudi Arabia (Multipurpose RR)

Senegal

South Africa

Sudan

Tanzania

Thailand (Multipurpose RR)

Tunisia

Zambia

New RR Projects: tentative overview
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Organization for IAEA RR Program

Research Reactor Section: 

ÅOperation and maintenance

Å Fuel cycle issues 

Å Planning and implementing new 

RR project, national infrastructure 

development.

Physics Section: 

ÅUtilization and applications.

Research Reactor Safety Section: 

Å Enhancing safety of RRs

6



RRS Sub-programme 1.4.2 

To support Member States in

Åenhancing sustainable operation and effective utilization 

of existing RRs,

Åplanning and implementing new RR projects, development 

national infrastructure,

Ånuclear capacity building

Åfuel cycle issues.
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Project 1.4.2.001 

Utilization and Applications 
Bases: 

Å RRs are ageing. 

Å Efficient utilization and well management for 

sustainable operations.

Objectives:

Å Enhancing RR utilization for applications, such as 

isotope production, use of neutron beams, irradiation 

and analytical services, material characterization and 

testing, nuclear education and training,

Å To increase cooperation and resource sharing 

between RR centres, promote and strengthen 

networking, including interested Member States without 

RRs,

Å To assist RR centres in development of user 

communities and industrial partnership
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Project 1.4.2.002

Infrastructure, Planning, Capacity building
Bases: 

Å Planning or building the first RR in several MSs.

Å Establishment of national infrastructure to ensure that national 

and international commitments and obligations, particularly 

regarding safety, security, safeguards and emergency 

preparedness, are met during construction, operation and 

decommissioning

Å Need access of RRs for capacity building.

Objectives: 

Å planning and implementing new RR projects, including the 

assessment and development of their national nuclear 

infrastructure,

Å building and/or preserving national nuclear capacity using 

research reactors and procurement of specific equipment 

and services,

Å increasing access to RRs for all MSs developing nuclear 

science and technology programmes, including nuclear power 

plants.
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Project 1.4.2.003

Fuel Cycle Issues
Bases:

ÅAssurance of new fuel supply.

ÅNon-proliferation, national policy, economics, and 
environmental concerns.

ÅThe continued safe, reliable, and economic handling, 
management and storage of Spent Nuclear Fuel (SNF).

ÅDevelopment and qualification for conversion of HEU to 
LEU.

Objectives; Strengthening the capability of fuel cycle issues

Å fuel supply, development, fabrication and qualification 

of new fuels, SNF management and the back end of 

the fuel cycle.

Å To assist MSs, upon request, with the conversion of HEU 

to LEU

Å Repatriation of SNF to its country of origin.
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Project 1.4.2.004

Operation & Maintenance (O&M)
Bases:

ÅAdequate life management programmes (ageing 
management and refurbishment/upgradation programmes). 

ÅAdequate O&M plans &  management system.

ÅFunding reduction for such facilities and limited succession 
planning, development, implementation of sound O&M, life 
management programmes. 

ÅTwo thirds of the RRs are in permanent shut-down state 
and need decommissioning.

Objectives; To assist MSs in developing and implementing 

Å operation and maintenance plans to improve facility's 

operational performances and in establishing integrated 

management systems,

Å ageing management and renovation/upgradation 

programmes for facility's life management,

Å decommissioning.
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IAEA Safety Program for RRs
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Ç Application of the IAEA Safety Standards will help for the highest level 

of safety.

Ç The IAEA programme on the safety of RRs gives priority to the 

development and promotion of proper use of the IAEA Safety 

Standards through:

Å Maintaining and expanding worldwide application of the Code of Conduct and the 

IAEA safety standards;

Å Supporting on ageing management and fuel cycle facilities; 

Å Enhancing regulatory effectiveness, including infrastructure for the first research 

reactor projects; 

Å Monitoring safety under Project and Supply Agreements ï27 research reactors 

in 23 countries;

Å Supporting on safety reassessments following the Fukushima accident; 

Å Improving management of the interface between safety and security; 

Å Improving exchange of operating experience through Incident Reporting System 

for Research Reactors (IRSRR) and networking.



39%

40%

11%

10%

Cause of the events

Ageing and maintenance

Human factors

Design and quality
assurance

Management of safety

Safety issues and challenges 

Ç Identification of safety issues and challenges.

Ç Update of programme and activities.

Ç Main sources of information;

Å Feedback from óCodeof Conductômeetings;

V Self-assessments by 40 countries ïInternational Meeting on Code of

Conduct (2017) and the areas needing improvements are identified.

V Main areas needing improvements: Resources (human and financial);

Safety assessment; Decommissioning planning; Ageing management;

Management system, and Culture for safety.

Å Feedback from IAEA safety reviews.

Å Feedback from the IRSRR;

V Human Factors and Component Ageing are the two most important

root causes of the incidents reported to the IRSRR.
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Å Peer Review Missions to provide advice and assistance to MSs

V OMARR 

(Operations and Maintenance Assessment of Research Reactors)

V INIR-RR 

(Integrated Nuclear Infrastructure Review of Research Reactors)

V INSARR 

(Integrated Nuclear Safety Assessment of Research Reactors)

V IRRUA 

(Integrated Research Reactors Utilization Assessment) 

Å Establishment of networks and coalitions; 

Nuclear safety networks, Regional advisory safety committees, Internet Reactor 

Laboratory (IRL), Intôl Centres based on Research Reactors (ICERR) 

Å Capacity building through training workshops and courses

V Distance training through IRL 

V Regional Research Reactor Schools 

V EERRI group fellowship course

V Advanced training at ICERR

V Publish and promote the E-learning NAA tool

IAEA Activities for RRs
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Å Exchange of experiences 

V Consultancy Meetings ïspecific focus

V Technical Meetings

VWorkshops / Training Courses 

V International Conferences and Symposia

V International Expert Meetings 

Å Coordinated Research Projects (CRP)

Å Technical Working Group on RRs

Å Technical  Cooperation projects related to RRs

Å Visual Inspection with IAEA Radiation Resistance Cameras

Å Publications (standards, guidance, and other documents)

Å IAEA Databases 

V RRDB (Research Reactors Database)

V RRADB (Research Reactors Ageing Database)

V RRMPDB (Research Reactors Material Properties Database)

IAEA Activities for RRs
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Thank you!

More details through 

Mr. Andrea BORIO DI TIGLIOLE, Section Head, RRS

A.Borio-Di-Tigliole@iaea.org

Mr. Danas RIDIKAS, RRS, RR Infrastructure Project

D.ridikas@iaea.org

Ms. Frances MARSHALL, RRS, RR Fuel Cycle Project

F.Marshall@iaea.org

Mr. Ram SHARMA, RRS, RR Operation & Maintenance Project

Ram.Sharma@iaea.org

Project managers

Section Head 

mailto:A.Borio-Di-Tigliole@iaea.org
mailto:D.ridikas@iaea.org
mailto:F.Marshall@iaea.org
mailto:Ram.Sharma@iaea.org


Annexes
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ÅMore databases

ÅRR Networks and Coalitions

ÅBrochure for OMARR

ÅBrochure for Capacity Building



Application
Number of 

RR

Number of 

countries

Education & Training 166 53

Neutron activation 

analysis

120 53

Radioisotope production 97 43

Material/fuel 

testing/irradiations 

80 27

Neutron radiography 72 38

Neutron scattering 48 31

Si doping 28 18

Geochronology 26 22

Gem coloration 21 12

Neutron therapy 17 12

Nuclear energy research 16 11

Nuclear data 

measurements

4 4

Other 130 38

V Number of operational RR 
is decreasing

V >50% of RRs are not 
utilized to full potential

V Ageing, including staff; 
need constant 
modernization/refurbishme
nt

V Absence of clear 
utilization purpose & 
strategy; lack of necessary 
budget

IAEA RRDB ïApplication
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RRADB: RR Ageing Database
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Å298 reports on ageing issues for RR components

- ageing mechanism, mitigating or corrective actions.

- update every 2 years.

RRMPDB: RR Materials Properties DB

Å 136 reports through CRP on óEstablishment of Material Properties 

Database for Irradiated Core Structural Components for Continued Safe 

Operation and Lifetime Extension of Ageing Research Reactors; 

- Materials

- Components

- Ageing mechanism



EERRI  Eastern European RR Initiative, multipurpose, 6 MS 

CRRC  Caribbean RR Coalition, mainly NAA, 3 MS

EARRC Eurasian RR Coalition, isotope production, 5 MS

BRRN  Baltic Research Reactor Network, multipurpose, 10 MS

MRRN  Mediterranean RR Network, multipurpose, 12 MS

CARRN  Central Africa RR Network, multipurpose, 9 MS

CISRRC  CIS RR Coalition, multipurpose, 7 MS

GTRRN Global TRIGA RR Network, multipurpose, 17 MS

+50 Member States: +30 with RRs & +20 without RRs

CARRN

CISRRC

RR Networks and Coalitions:
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