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83 years' operating research reactors



The Pioneers … 

F-1
Dec 25, 1946

GLEEP
Aug 15, 1947

Zoé (EL-1) 
Dec 15, 1948.

Chicago Pile-1 (CP-1), 
Dec 2, 1942



A big push…

U.S. Pres. Dwight D. 
Eisenhower delivering his 
Atoms for Peace speech to 
the United Nations, Dec. 8, 
1953



U.S. Pres. Dwight D. 
Eisenhower delivering his 
Atoms for Peace speech to 
the United Nations, Dec. 8, 
1953

…loosing momentum 

Operating research reactors at present (as per first criticality date) . 

Source IAEA RRDB 

30 years 
33 RR were commissioned

10 years 
< 1 RR commissioned/year



… reduced fleet

Operating research reactors at present (as per first criticality date) . 

27% of total operational

Source IAEA RRDB 

U



2022 - SATER - PRNI 
(Philippines)

Facilities recently commissioned 

2023 - VR-2: Czech Technical 
Univ. (Prague) -



Forthcoming  RRs 

Country Facility Power 
(MW) Target

Russia MBIR 150 2028

France JHR 100 2032

Argentina RA-10 30 2026

Brazil RMB 30 2031

Netherlands PALLAS 25 +2030

Iran KHRR 20 2026

Korea KJRR 15 2027

Iran IRR-10 10 ?

Bolivia RB-01 0.2 2025

Saudi Arabia LPRR 0.03 2026

Tajikistan ARGUS 0.05 ?

Source IAEA RRDB 



Key areas towards enhancing availability 
and reliability



Ageing of the fleet (2024)

1- Includes Operating and Temporary Shutdown 

Source IAEA RRDB 

 O&M Good Practices (Preventive)  

 Ageing Management

 In Service Inspection Planning

 Refurbishment 

 Modernization 

 Upgrading of SSCs

 Decommissioning  

 Methodologies & tools for CSRO:  
i. e. Online Monitoring, Trening, 
Time Limiting Ageing Analysis, etc.   

Building up pressure…
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IMS: Common language for ALL Levels  

Level 
1

Level 
2

Level 
3



IAEA response supporting MS for 
Operating Research Reactors



IAEA’s supporting areas for RR 

OMARR – IRRUR – INSARR -
TC Projects’ – Meetings –
Publications – SV – T.Support



NEFW/RRS - Project 1.2.6.003 Research 
reactor operation, performance and upgrade

• Programmatic activities 2026-2027

• OBJECTIVES:
 To support Member States in developing and implementing operation and 

maintenance plans, including in-service inspection plans to improve facility’s 
operational performances and in establishing graded integrated management 
systems

 To support Member States in developing and implementing ageing management 
and renovation/upgradation programmes for facility’s life management and in 
the transition from operation to decommissioning

 To support Member States in planning and implementing research reactors 
modifications, including utilization-related ones



Abdelfatah Ibrahim Ahmed El Sehemi
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Our staff

Sumanth Panyam 

Research Reactor Section -
Operation and Maintenance 
team 

Ruben Mazzi Reena Thottakkara



IAEA’s Activities (RR)

Technical Meetings 
Training Workshops Coordinated Research Projects Publications

Expert Missions (PRS & AS)

Support CP through 
Technical Cooperation

IAEA Research Reactor
Information Resources (Databases)



NEFW-RRS O&M
Highlighted activities –
2024-2027 



CRP T34005 “Development of Time Limited Ageing 
Analyses to Support Continued Safe Operation of 
Research Reactors”

Aimed at: 

 Improving understanding of TLAAs for RR

 Developing methodologies and databases 
for assessing lifetime of key SSCs at RR

 Establishing consensus among MS on the  
applicability of TLAA’s for CSO of RR

4 years (2024-2028)

12 Organizations/proposals



RR Coalitions
• Global TRIGA Research Reactor Network 

(GTRRN), since 2013

• MNSR-Slowpoke Working Group, since 2020

• New: Tank In Pool Type Reactors Network ?
 Improvements on Design and O&M 
 Enhancement for reactor utilization
 Gain synergy among stakeholders
 Supply chain challenges
 Licensing / LTO process
 Decommissioning  

Consultancy Meeting to establishing a TiP RR 
Network (Vienna-October 2025 ???? ) 



IAEA Publication (NE Series) NEW
IAEA NP-T 5.4 (Rev.1): Optimization of 
Research Reactor Availability and 
Reliability: Recommended Practices

IAEA TRS 494: Considerations on 
Decommissioning in the Design and 
Operation of Research Reactor

IAEA NR-G-5.2: Guidelines for Ageing 
Management, Modernization and 
Refurbishment Programmes for 
Research Reactors



TECDOC-1263 (Rev. 1)

Upcoming publication (2025)

TRS 455 (Rev.1)

Application of non-destructive testing 
and in-service inspection to research 
reactors

Utilization related design features for 
research reactors



Expert Missions 



OMARR  - Peer Review Services 

First: 2012: NIST , USA

28 Missions Completed

11 Countries / 13 Facilities

REVIEW AREAS:

• Strategic Plan, 
• Design Considerations for 

O&M, 
• Management System,
• Communication, 
• Operations, 
• Maintenance, 
• Inspection and Monitoring 

of SSCs,
• Ageing Management 

For more information
research-reactor-section.contact-point@iaea.org.

Pre-OMARR
Main OMARR 
Follow Up 



Recent OMARR Missions
(2025)

OMARR JAM-01, JAMAICA

FU OMARR   RECH-1 CHILE

Pre- OMARR RB-01 BOLIVIA



• Pool lining, reactor tank

• Grid plates, plenum, flapper valve, 

core support structure, coolant 

channels

• Thermal column, beam tubes, 

through coolant pipelines

• Irradiated, spent fuels

• Graphite boxes, Beryllium  

reflectors

• Mechanical and I&C

• Civil Structures 

• Soil Stability 

• First: 2017 RP-1, Portugal
• 14 Missions Completed
• 9 Countries / 12 Facilities

Support of In-Service Inspection SCOPE FOR 
VISUAL INSPECTION

For more information
research-reactor-section.contact-point@iaea.org.



Recent In-Service Inspection Missions 2024-2025 
ETRR-1 EGYPT

RECH-1, CHILE

ETRR-2 EGYPT



Challenges and Opportunities 



Strengths

A brief SWOT on O&M of research reactors

Weakness

1. Favourable Perception (Public)

2. High Safety Records

3. Developed System for Safety 
Standards and Guidelines 

4. Worldwide Network

1. Diversity in Design. FOK

2. Lengthy Licensing Process

3. Challenging Fuel Supply

4. CAPEX – ROI ?

5. Long-Term Management and 
Planning. Including aftermath of 
Utilization phase



Opportunities 

O&M of research reactors

Threats

1. Nuclear Renaissance:

2. Demand for Reactor-Based 
Products

3. Use of AI and ML

1. Ageing Fleet

2. Succession Plan

3. Sustainability Costs

4. Competing Technologies: 
Accelerators, Accelerator-Driven 
Reactors (ADR), chemical doping. 



r.mazzi@iaea.org

Thank you

For more information contact:

research-reactor-section.contact-point@iaea.org

or visit our website: 

Research Reactor Information Hub…

mailto:research-reactor-section.contact-point@iaea.org


 Workshop on Ageing management  Follow-up (Africa  Region) Aug 2025 VIC, Austria

 RAS: Regional Workshop (AP) on Performance monitoring indicators Oct 2025 Kuala Lumpur, Malaysia

 Consultancy Meeting: Network for Tank in Pool Research Reactors Oct 2025 VIC, Austria 

 11th African Conference on Research Reactors Safety, Operation and 
Utilization, Jointly organized by NECSA. 24 Nov 2025 Pretoria, RSA 

 RIALC: Regional Training Course on Ageing Management for RRs Q1/2026 Argentina

 Technical Meeting for Tank in Pool type Research Reactors Q2/2026 TBC
 2nd Research Coordinating Meeting CRP T34005: Development of TLAAs 

for RR June 2026 VIC, Austria

 TM on Good Practices and Ageing Management Programs for RR June 2026 VIC Austria

 RAS: Regional Training Course on Ageing Management for RRs Q3/2026 Daejeon, ROK

 Training Workshop on Non-Destructive Examination, In-Service 
Inspection and On-line Monitoring for Research Reactors 2026 Vienna, Austria

 TM on Digital Instrumentation, Control Systems, and the Use of 
Advanced Technologies for RR, 2026 VIC, Austria 

 Technical Meeting on Utilization Related Design Features of Research 
Reactors 2027 TBC

Upcoming Events 



2024-2025 past events (NEFW RRS O&M)

 Consultancy Meeting on Utilization Related Design Features for Research 
Reactors Mar 2024 Vienna, Austria

 Technical Meeting on Utilization Related Design Features of Research Reactors Jul 2024 Vienna, Austria

 Use of Advanced Technologies in RR in col. with NS Sep/Oct 2024 Vienna, Austria

 Technical Meeting on Good Practices in Operation and Maintenance and Ageing 
Management Programs for Research Reactors Sep 2024 Vienna, Austria

 Training Workshop on Non-Destructive Examination, In-Service Inspection and 
On-line Monitoring for Research Reactors Nov 2024 Vienna, Austria

 1sr Research Coordinating Meeting T34005: Develop. TLAA 24-28 Feb 2025 Vienna, Austria

 Participation in Research Reactor Operators Group  (European RR Operators) 17-20 Mar 2025 Pavia, Italy 

 Workshop on Research Reactor Database for Facility Data Providers 01-04 Apr 2025 Vienna, Austria

 Technical Meeting on Preparation for Decommissioning of RRs 22-25 Apr 2025 Vienna, Austria



Research reactor information resources 
(Databases)
RRDB: Regular updates of the RRDB and Improving the quality and quantity of data, 
promoting training for Facility Data Providers (FDP).

RRADB: Increase the number of “Reports on ageing issues” fostering contributions from 
Operators during participation in technical meetings and training courses

rrdb.contact-point@iaea.org

For more information 
rrdb.contact-point@iaea.org.

mailto:rrdb.contact-point@iaea.org
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