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New RR Projects: tentative overview

Phase 1
(Consideration)
Azerbaijan
Ethiopia
Ghana
Kenya
Malaysia
Mongolia
Myanmar
Tajikistan
Philippines
Nigeria
Saudi Arabia
(Multipurpose RR)

Senegal
South Africa
Sudan
Total:16
Tanzania
Tunisia

2019
Phase 2 (Preparatory Work)
Bangladesh
Belarus
Belgium
Bolivia
China (2)
Japan
The Netherlands
Tajikistan
Thailand
USA
Viet Nam
Total:13
Zambia

Phase 3
(Implementation)
Argentina (2)
Brazil
Total:12
France
India (2)
Republic of Korea
Russian Federation (3)
Saudi Arabia (Low Power
RR)

Ukraine (subcrit)

RR stakeholders and users

Field of activity RRs: cross-cutting

Research Reactor Section:
→ Assists with new RR projects, including
infrastructure development & capacity building;
→ Addresses RR fuel cycle issues (fuel supply,
spent fuel management, HEU conversion and
minimization);
→ Assists with improvement of RR O&M and
ageing management.
Physics Section: enhancement and improvement
of RR utilization and applications; promotion of
products and services; strategic planning.
Research Reactor Safety Section: enhancement
of the RR safety, development of safety standards
and guides, etc.

RR sub-programme (1.4.2.)
Project 1.4.2.002 Research reactor infrastructure
development and capacity building
Objectives
• To assist MS in planning and implementing new RR projects, including the
assessment and development of their national nuclear infrastructure
• To assist Member States in building and/or preserving national nuclear
capacity, including human resources development, through the use of
research reactors and procurement of specific equipment and services

• To increase access to research reactors for all MS developing nuclear
science and technology programmes, including nuclear power

IAEA Nuclear Infrastructure support
for Research Reactors

NI support - introduction

➢ Available services for MSs considering new RR project:
✓
✓
✓
✓

Guidance and assistance in development of national infrastructure
Assistance in feasibility study and infrastructure self-assessment
Assistance in development/review of strategic plans
Assistance in HR development and capacity building

Guidance on establishing such infrastructure is provided in a
recently developed IAEA publication on Specific
considerations and milestones for a research reactor project
(NP-T-5.1), also known as “RR Milestones publication”.

Milestones approach for research reactors

Milestones approach for research reactors

•

The development of the nuclear infrastructure to support a new RR
project is split into three sequential phases, each culminating in an
‘ infrastructure Milestone for RR’

•

The infrastructure Milestone is a set of conditions that
demonstrates that the preceding phase has been successfully
completed

•

The Milestone does not have a specific time schedule; the
duration of each phase will depend upon the degree of commitment
and resources applied by the Member State

RR Milestones publication (1)
•

It is written mainly for the MSs embarking on their first RR, but also is of great value to
MSs with already established RR infrastructure and planning a new RR, in particular of
bigger power.

•

It is beneficial to:
o
o
o
o
o
o
o
o

Government representatives, decision makers
Advisers and senior managers
RR operators
Regulatory bodies
Technical support organizations
Research institutes and academia
Vendors
etc.

•

It helps to identify and implement the best practices for a new RR project, where to
allocate responsibilities & resources

•

It provides:

✓ a discussion of the mechanisms for justification of an RR, and for building
stakeholder support and understanding their needs
✓ a guidance on the timely preparation of an RR project through a sequential
development process (Phases)
✓ a detailed description of the range of infrastructure issues that need to be
addressed and the expected level of achievement (Milestones) at the end of each
phase of the project

RR Milestones publication (2)
Achieving the Milestones, a MS can demonstrate that it has:

✓ A justified need for a new RR
✓ Comprehensively recognized and identified the national and international
commitments and obligations associated with a new RR
✓ Understood and adequately prepared the national infrastructure prerequisite
to the establishment of a new RR
✓ Established all the competences and capabilities necessary to regulate,
operate and use the RR safely, securely and effectively over its life cycle, and
to regulate and manage the resultant radioactive waste

✓ Established a funding and review mechanisms adequate for the RR project
throughout its life cycle
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RR Milestones publication (3)
It addresses:

• Both the ‘hard’ (RR and associated facilities) and ‘soft’ (legislative,
regulatory, educational and training frameworks, etc.) nuclear
infrastructure needs for a new RR project
• The evolution of infrastructure requirements from the time the MS first
considers a new RR, through the stages of project planning,
formulation, implementation and preparation for RR commissioning

It anticipates:
• The subsequent stages of RR operation, decommissioning, spent fuel
and waste management issues to the degree necessary for appropriate
planning prior to RR commissioning
16

The INIR-RR Mission (1)
•

Similarly to the Integrated Nuclear Infrastructure Review (INIR) missions for a nuclear power
programme, the Integrated Nuclear Infrastructure Review for a Research Reactor programme (INIR-RR)
missions are established to provide international peer reviews, conducted by the IAEA upon request
from a host Member State, to assess the status of development of its national nuclear infrastructure but
specific for the research reactor programme

•

Besides the INIR-RR missions, a Member State may request other more specific IAEA missions to review
or assist on particular issues of research reactor nuclear infrastructure development

•

The INIR-RR mission is a holistic IAEA peer review conducted by a team of international experts who
have direct experience in research reactors and specialized research reactor infrastructure areas

•

The team comprises both designated IAEA staff from various disciplines and organizational units, and
international experts selected by the IAEA in consultation with the host Member State and it is led by a
senior IAEA staff member (Team Leader) experienced in providing integrated support to research reactor
infrastructure assessment and development

The INIR-RR Mission (2)
• The major objective of an INIR-RR mission is to assist the Member State in
determining its research reactor infrastructure status and to identify further
development needs
• The preparation of a Member State self-assessment is emphasized as a prerequisite
• While an INIR-RR mission aims to perform an independent and objective review, it
is important to note that the INIR-RR mission is not:

o An audit or inspection against established requirements;
o An endorsement of the Member State self-assessment;
o A detailed assessment or verification of specific activities;
o A confirmation of the effectiveness of the Member State processes/actions.

The INIR-RR Mission (3)
• For example, the INIR-RR mission can evaluate whether some research reactor
site prospecting activities were performed and criteria established
• However, an assessment of the appropriateness of the prospecting performed and
the adequacy of the criteria adopted is a matter for research reactor site
specialists, and an appropriate IAEA review service would be needed to cover
these technical aspects in detail
• The same logic applies to all the other infrastructure issues

• Therefore, the results of an INIR-RR mission cannot be considered as a ‘release
stamp’ that certifies the quality and completeness of the work done and validates
the host Member State’s actions and programmes

INIR-RR mission - process for evaluation
Basis for evaluation and review – 19 issues
1. National position

11. Stakeholder involvement

2. Nuclear Safety

12. Site survey, site selection and evaluation

3. Management

13. Environmental protection

4. Funding and Financing

14. Emergency preparedness and Response

5. Legislative Framework

15. Nuclear Security

6. Safeguards

16. Nuclear Fuel Cycle

7. Regulatory Framework

17. Radioactive Waste Management

8. Radiation Protection

18. Industrial Involvement

9. Utilization

19. Procurement

10. Human resources development

Key Success Factors
• Advanced preparation
• Good quality of the SER (on top of FSR and SP, especially for Phase 1)

• Involvement of all relevant organizations in the MS
• Openness during round table discussions/interviews
• Up-to-date information

• Responsiveness during the mission (to request for additional information and in reviewing writeups)
• Timely delivery of the Mission Report
• Integrated Action Plan to address INIR-RR recommendations prepared shortly after the mission

IAEA Capacity Building support for
Research Reactors

Four Instruments
The IAEA has recently developed a specific scheme of services
for Nuclear Capacity Building in support of the Member States

•
•
•

operating research reactors (RR)
willing to use RRs as a primary facility to develop nuclear competences
as a supporting step to embark into a national nuclear programme.

The scheme is composed of four complementary instruments, each
of them being targeted to specific objective and audience

•
•
•
•

Distance Training: Internet Reactor Laboratory (IRL), e-learning
Basic Training: Regional Research Reactor Schools
Intermediate Training: East European Research Reactor Initiative
(EERRI) Group Fellowship Course
Advanced Training: International Centres based on Research Reactors
(ICERR)

Distance Training: Internet Reactor Laboratory
Objective
Connects through internet an operating research reactor (Host reactor)
to Guest institutions, generally Universities within the same region
Offers the opportunity to add a practical component to academic
programmes in nuclear engineering, and nuclear physics, when access
to an operating research reactor in the country is not feasible

Programme
5 or 6 half day sessions broadcasted every year to Guest institutions
(criticality exp., rod calibration, temperature effect, etc.)

Participants
Mainly intended for students of nuclear engineering and nuclear
physics; can also be extended to other audiences, such as nuclear
professionals, offering tailored experiments or demonstration exercises

Distance Training: Internet Reactor Laboratory
IRL Europe
Isis reactor (CEA, France) – 5 years (2016-21),
shut down at end 2018
~ 60 students/year (Belarus, Lithuania,
Tanzania, Tunisia)

IRL Africa
MA-R1 reactor (CNESTEN,
Morocco)
Broadcasts begin 2019
Guests: South Africa, Kenya
(max. 4)
Potentially: Niger, Nigeria
Senegal, Sudan, Zambia

IRL Latin America
RA-6 reactor (CNEA, Argentina) – 5
years (2016-21), 6 broadcasts/year
 25 students/years (Colombia,
Cuba, Ecuador) (max. 4)
Potentially: Bolivia

VR-1 reactor (Czech Tech. Univ.) –
broadcasts begin 2019 (5 year contract is
desired)
Potentially: Belarus, Bulgaria, Lithuania,
Tanzania, Tunisia (max. 4)
Lithuania
Lithuania

IRL Asia-Pacific
AGN-201K reactor (Kyung Hee
Univ., Rep. of Korea)
Broadcasts begin 2019
Guests: Azerbaijan, Mongolia,
Philippines
(max. 4)
New Host – Indonesia,
Potential guests – Viet Nam,
Bangladesh

Basic Training: Regional Research Reactor Schools
Objective
Offers a unique on-site hands-on training experience taking
advantage of practical research reactor experiments generally
conducted at different research reactors within the same region

Programme
A two week course on reactor physics, safe operation and
utilization, combining theoretical classes (50 %) and hands-on
exercises (50 %)

Participants
Intended for young professionals with a technical degree in
nuclear engineering, nuclear physics or related fields; their
current or future assignment is generally linked to existing
research reactor facilities or reactors in advanced planning stage

Regional Research Reactor Schools
Asia Pacific Region
4 Regional schools organized : Indonesia-Malaysia (2015) ; Thailand-Vietnam
(2017), Indonesia-Malaysia in November 2018, Japan (2019).
Africa Region
First AFRA RR School took place in early 2016 in South Africa (SAFARI-1 RR)
Europe Region
First RR School in Europe- MEPhI and RIAR (for Russian Speaking MSs) in 2020

Latin America Region
First RR School in Latin America (in Spanish) in 2021

Intermediate Training: EERRI Group Fellowship Course
Objective
A more extensive learning opportunity, including theoretical classes, facilities
familiarization, and hands-on experimental activities

Programme
It involves theoretical classes, site visits and extensive hands-on experimental
activities

It covers a broad range of topics related to RRs, as well as nuclear safety,
security and safeguards considerations, radiation protection and an
introduction to nuclear power plants
Candidates are periodically tested and evaluated; they receive an attendance
certificate.

Participants
Intended for young professionals with degrees in engineering and science and
preferably with some experience in the nuclear field; participants’ current or
future assignment is generally linked to a national research reactor or nuclear
power programme

EERRI group fellowship training course

•
•

•
•
•

An extensive learning opportunity using different RRs from the East European
Research Reactor Initiative (EERRI) Coalition: EERRI courses since 2009
Broad range of topics related to RRs, as well as nuclear safety, security and
safeguards considerations, radiation protection and an introduction to nuclear
power plants

Well established and periodically organized course
14 courses conducted since 2009 with about 130 fellows trained

15th EERRI course started from 23rd September to 1st November 2019

Advanced training at ICERRs
Objective
The ICERR scheme is intended to help MSs gain timely access to relevant
infrastructure based on RR and ancillary facilities to achieve both their nuclear R&D
and Capacity Building objectives
Access to an ICERR is carried out through a bilateral agreement signed between a
MS’s Organization (named Affiliate) and the ICERR (IAEA acts as a facilitator)

Programmes
ICERRs can exhibit a broad spectrum of offers related to nuclear capacity building
such as education and specific training for young professionals, specific hands-ontraining program (e.g. irradiation and testing services or hot or analytical
laboratories); on-the-job training for research reactor operators, maintenance
personnel, radioprotection specialists or regulators

Participants
Particularly well suited for professionals with experience in research reactor
operation, maintenance and utilization; it can also be used for initial education and
training

Advanced training at ICERRs
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Advanced training at ICERRs
Designated ICERRs:

-CEA (France) in 2015,
- SSC RIAR (Russian Federation) in 2016,

- SCK-CEN (Belgium) in 2017,
- US DOE ORNL-INL (USA) in 2017,
- KAERI, Republic of Korea in 2019

Under Consideration:
-ICN in Pitesti, Romania

Capacity Building - conclusion

▪ Research reactors provide an important contribution to
the development of nuclear technology.

▪ In particular they efficiently contribute to capacity building by providing
specific contributions to education & training, hands-on training as well
as research & development.

▪ The IAEA provides a set of services to support sustainable
and effective utilization of research reactors for capacity building.

▪ These services contribute to share experiences and promote and facilitate the
utilization of research reactors for nuclear capacity building.

Supporting IAEA publications

Published:
• NES No NG-T-3.16, Strategic Planning for
Research Reactors (2017)
• NES, No NG-T-3.18 Feasibility Study
Preparation for a new Research Reactor
Programmes (2018)

In preparation:
oNES, Specific Considerations for INIR in
establishment of a new RR
oNES, Project Management for RR
Construction

Unique challenges of RRs
RR programme can present some unique challenges that are not encountered with NPP
programme.
These issues should be specifically addressed:
• Stakeholder base, mission and needs (often changing with time)
• Funding for capital investment, operations, decommissioning and radioactive waste
management
• Organizational structure (human resources)

• Licencing of the RR itself, experimental and ancillary facilities (often not standardized
with possible modifications with time)
• Supply of higher enrichment fuel, often of unique design
• Site accessibility and security (open user facility)

• Regional/international cooperation
35

Thank you!

