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Abstract. The standing committees of the OECD Nuclear Energy Agency (NEA) which consist of delegates 
from its Member countries, determine the Agency's programme of work. This paper explains how the 
Committee on the Safety of Nuclear Installations (CSNI) and its groups of experts function. Programmes of 
work are carried out in the areas of operating experience and human factors, thermal-hydraulics and coolant 
system behaviour, reactor component integrity and ageing, confinement of accidental radioactive releases, 
severe accident management, risk assessment, nuclear fuel safety, nuclear fuel cycle safety, and safety 
margins. Some of these activities are open to countries who are not Members of the OECD. Selected 
programmes of work are described briefly. The objectives and the methods of work of the OECD and the 
NEA are outlined in the first part of the paper. 
 
NEA's nuclear reactor safety programme is a varied and evolving patch-work of studies, tasks and projects, 
interspersed with specialist meetings and workshops. It provides a efficient forum for delegates and experts 
of Member countries to discuss issues of mutual concern and to arrive at consensus views and conclusions. 
Because of the nature of its membership, its flexibility, and its methods of working, NEA is in a unique 
position to provide the international community, quickly and efficiently, with advanced views and complete 
up-to-date information on a broad range of nuclear safety and regulation issues. NEA's programme is 
performed in close collaboration with other international organisations, in particular the International Atomic 
Energy Agency and the Commission of the European Communities.  

 
 
1. INTRODUCTION 
 
The Nuclear Energy Agency is one of fifteen bodies that make up the Paris based Organisation for Economic Co-
operation and Development (OECD). The majority of the work of the OECD is oriented towards economics (in a 
broad sense) and receives rather wide publicity. The activities of the NEA are generally less well known; they are 
often mistaken for those of the International Atomic Energy Agency (IAEA), located in Vienna, Austria. The first 
part of this paper will therefore provide brief answers to the following questions: 
 

- What is OECD? 
- What is NEA? 
- What is IAEA? 
- Why does NEA exist? 

 
The second part of the paper will cover the following aspects: 

- the NEA programme of work in nuclear safety related to thermal-hydraulics; 
- relevant joint projects and co-ordinated research programmes; 
- some conclusions. 

 
 
2. WHAT IS OECD? 
 
There are some 200 countries in the world. The 30 Member countries of the Organisation for Economic Co-
operation and Development make up less than a sixth of that number, and they account for only 17% of the world's  
 
______________________________________________________ 
* Prepared by the NEA Secretariat; revised and updated by A. Amri 
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population. But they produce some two-thirds of its goods and services, three-fifths of its exports, and generate four-
fifths of the economic aid to developing countries. They also produce more than four-fifths of the nuclear power 
generated in the world. 
 
The world's principal economies are inextricably linked through the international marketplace. Trade in industrial 
goods, in services, in stocks and shares, in raw materials and agricultural produce, overseas investment, new 
technologies, planning for energy requirements, measures to protect the environment, amongst many others, touch 
the world as a whole. Policies in one country can affect countries next door or half a world away. 
 
So governments have to know the effects their decisions may have on their neighbours and trading partners. In a 
world of evolving political priorities they have to be able to call on an integrated body of information to guide their 
policy choices. That is the "raison d'être" of the OECD. The Organisation for Economic Co-operation and 
Development, part of the system of Western international institutions developed after World War II, is the main 
forum for monitoring economic trends in its 30 Member countries. The OECD is not a supranational organisation. It 
is a tool for intergovernmental co-operation in the economic and social fields. It is a place where policy makers can 
meet and discuss their problems, where governments can compare their points of view and their experience, and co-
ordinate their policies. The common approach to public policy of the OECD countries means that their discussions 
generally yield consensus. They can establish "rules of the game" or codes of behaviour to which the participants 
formally bind themselves. The discussions of the government representatives are supported by the analytical work of 
the OECD Secretariat.  
 
Pursuant to Article 1 of the Convention establishing the OECD, the Organisation shall promote policies designed: 
 

- to achieve the highest sustainable economic growth and employment and a rising standard of living in 
Member countries, while maintaining financial stability, and thus to contribute to the development of the 
world economy; 

- to contribute to sound economic expansion in Member as well as non-Member  countries in the process of 
economic development; and  

- to contribute to the expansion of world trade on a multilateral, non-discriminatory basis in accordance 
with international obligations. 

 
The OECD began as an European organisation. In 1948 the United States offered Marshall Plan aid provided 
European countries worked together for their own recovery. This led to the creation of the Organisation for 
European Economic Co-operation (OEEC). By 1960, it was clear that Western World industrialised countries had 
become increasingly interdependent; Canada and the United States joined the European countries of the OEEC in a 
new organisation: OECD. The Convention establishing the Organisation for Economic Co-operation and 
Development was signed on 14th December 1960. 
 
Subsequently other countries became Members of the OECD. The current Signatories of the Convention are 
Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland, France, the Federal Republic of 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, New Zealand, 
Norway, Poland, Portugal, the Republic of Korea, the Slovak Republic, Spain, Sweden, Switzerland, Turkey, the 
United Kingdom and the United States. The Commission of the European Communities takes part in the work of the 
OECD. 
 
The scope of work carried out by the OECD is broad, and its Committees, Secretariat and autonomous bodies cover: 
 

- general economic policy 
- trade policy 
- financial, fiscal and enterprise affairs 
- energy 
- environmental policy 
- food, agriculture and fisheries 
- social affairs, manpower and education 
- science, technology and industry 
- relations with non-Member countries 
- public management. 

 
The OECD is the largest source of comprehensive, reliable and comparative data on the industrial economies in the 
world. It produces a wide range of publications: economic surveys of each of the Member countries; statistics, 
analyses, and policy recommendations in a vast variety of subjects. The OECD covers a unique spread of expertise. 
No other institution examines and analyses as wide a range of subjects and co-ordinates its findings. Member 



THICKET 2008 – Session I – Paper 01 

 9

countries thus have at their disposal an unrivalled source of knowledge and advice, one which, furthermore, is being 
shared with Eastern European Countries in transition and with the Dynamic Asian Economies. 
 
 
3. WHAT IS NEA? 
 
In the framework of the OECD, nuclear energy for peaceful purposes is the task of the Nuclear Energy Agency 
(NEA). It should be noted that an autonomous body attached to the OECD, the International Energy Agency (IEA), 
was established in 1974 as a forum for the participating countries to co-ordinate their overall energy policy.  
 
The Nuclear Energy Agency (NEA) is a semi-autonomous body within the OECD. Established on 1st February 
1958 under the name of the OEEC European Nuclear Energy Agency, NEA today comprises all European Member 
countries of the OECD except Poland as well as Australia, Canada, Japan, the Republic of Korea, Mexico and the 
United States. The Commission of the European Communities takes part in the work of the Agency. 
 
The primary objective of NEA is to assist its Member countries in maintaining and further developing, through 
international co-operation, the scientific, technological and legal bases required for a safe, environmentally friendly 
and economical use of nuclear energy for peaceful purposes. The Agency’s mission is also to provide authoritative 
assessments and to forge common understandings on key issues, as input to government decisions on nuclear energy 
policy and to broader OECD policy analyses in areas such as energy and sustainable development. Accordingly, the 
NEA encourages consultations on national safety and regulatory practices and policies, reviews the technical and 
economic aspects of nuclear power growth, develops exchanges of scientific and technical information and sponsors 
research and development projects. The Agency also serves as a meeting place where Member countries can discuss 
policy aspects of selected topics and develop consensus on major issues in the nuclear energy field. Through its 
scientific and technical assessments and studies, it strives to be an objective source of information and advice for its 
members. The NEA organises conferences, publishes books and operates a Nuclear Data Bank. 
 
From the outset, the NEA was established as a flexible vehicle of international co-operation between Member 
countries, capable of adjusting quickly to change and new programmes. This capability to quickly mobilize 
resources for joint action and address issues arising of concern to Member countries remains a major asset. 
 
NEA's main areas of work are currently the following: 
 

- nuclear safety and regulation of nuclear activities 
- radiation protection 
- radioactive waste management 
- joint projects and co-ordinated research programmes 
- technical and economic analyses of the nuclear fuel cycle 
- nuclear science and the NEA Data Bank 
- nuclear law and liability 
- information programmes. 

 
The policies and programmes of the NEA are guided by the Steering Committee for Nuclear Energy, which is 
composed of representatives from all its Member countries. Under the authority of the OECD Council, the Steering 
Committee establishes programme priorities and provides broad directions for the Agency's co-operative work and 
prepares the budget. It acts as a forum where the results of the Agency's technical work can be discussed from a 
policy point of view. Based on these discussions, the Steering Committee may issue statements and 
recommendations to Member governments. The Steering Committee is assisted in its work by specialised standing 
committees; these committees and their working groups consist of experts appointed by Member countries from the 
relevant ministries, administrations and national institutions, in some cases universities and utilities. 
 
NEA works in close collaboration with the International Atomic Energy Agency (IAEA), with which it has 
concluded a Co-operation Agreement, as well as with other international organisations in the nuclear field. 
 
 
4. WHAT IS IAEA? 
 
The International Atomic Energy Agency (IAEA) is an intergovernmental organisation established in 1957. 
Although it is autonomous, the IAEA is administratively a member of the United Nations common system in the 
same way as other specialised agencies of the United Nations family. Its Headquarters are in Vienna, Austria. 
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The main objectives of the IAEA are to seek to accelerate and enlarge the contribution of atomic energy to peace, 
health and prosperity throughout the world, and to ensure, as far as it is able, that assistance provided by it or at its 
request or under its supervision or control is not used in such a way as to further any military purpose.  
 
Accordingly, the IAEA fosters and encourages, guides and advises on the development of the peaceful uses of 
atomic energy throughout the world. It advises governments on their nuclear programmes, prepares studies of the 
market for nuclear plants and equipment, arranges the loan of equipment, finances research and acts as an 
intermediary in arranging the supply of nuclear materials. It also advises Member States on the physical protection 
of such materials, and applies safeguards to nuclear materials to ensure that they are used only for their intended 
peaceful purposes. It organises conferences and training courses, awards fellowships for advanced study, publishes 
books, establishes safety standards for all types of nuclear activity, and operates three laboratories.  
 
The NEA and IAEA co-operate closely. There are regular co-ordination meetings to discuss the respective 
programmes of work and focus on potential areas of overlap. NEA staff frequently attends meetings organised by 
the IAEA and the two Agencies conduct a number of joint activities. The IAEA is represented at the NEA Steering 
Committee meetings and the NEA attends the IAEA General Conference and some of its Board meetings. 
 
 
5. WHY DOES NEA EXIST? 
 
As the programme of work of the IAEA is broader than that of the NEA, and as all OECD Member countries are 
also Member States of the IAEA, what is the need for NEA? 
 
Several answers can be given to this question, including the following: 
 

- industrialized countries have specific needs, difficult to discuss efficiently  in a very large forum, in 
particular in the field of regulation; 

- NEA Member countries represent 85 % of the world's installed nuclear capacity; 
- NEA countries are the most advanced in the nuclear field; 
- NEA's Membership is small and relatively homogeneous; 
- NEA enjoys very close collaboration with its Member governments; 
- NEA's programme of work is guided by specialised standing committees which have well-defined 

mandates and control their own activities under the general guidance of the Steering  Committee; therefore, 
Member countries are in full control of the programme; 

- NEA is small (NEA's budget is about 1/25 that of the IAEA), flexible, selective; it can respond quickly to 
new problems; 

- NEA is repeatedly used by its Member countries as a "laboratory of ideas"   where new initiatives can be 
developed and tested among a small group of  advanced and safety culture-conscious countries before 
being extended to a much larger community; 

- NEA can set up joint research projects, thereby optimising the yield of the investment made by each of the 
partners in these projects; 

- NEA activities are increasingly open to non-Member countries in specialized areas, in line with the 
general political evolution of the world in recent years. 

 
The particular strengths of the NEA are the depth and quality of its technical work, its ability to target its activities 
to meet the specific needs of its Member countries, and its flexibility and ability to respond to problems on a timely 
basis. In addition, the Agency provides a forum in which each Member has available much of the world's best 
nuclear expertise at relatively little cost; in which a climate of mutual trust and collaboration permits a full and frank 
discussion of issues, including those of sensitivity to its Members, and which is relatively unfettered by political and 
bureaucratic constraints. These NEA strengths derive, first, from its small, relatively homogeneous Membership, 
which is broadly able to contribute meaningfully to its technical work, and second, from its methods of work, which 
rely on Member country experts to achieve consensus positions on technical questions and technical policy issues.  
 
NEA is in a unique position to spearhead international collaboration on nuclear power, especially in the area of 
nuclear safety and regulation, in co-operation with the IAEA and other international organisations. 
 
 
6. THE NEA PROGRAMME OF WORK IN NUCLEAR SAFETY RESEARCH, WITH SPECIAL 
 EMPHASIS ON THERMAL-HYDRAULICS 
 
In the area of safety research, the programme of work of the NEA covers countries at widely different levels of 
development and with diverging interests. The membership of the NEA comprises the most advanced countries in 
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the field of nuclear safety; the activities rely on strong and continuous involvement of national experts, and a 
Secretariat assuming the organisation, co-ordination and follow-up of the work of the expert groups. The NEA, 
through its committees, is thus able to define new safety concepts, for the benefit of its Members and other countries. 
The results of this work are continuously made available to the international community and the IAEA. Likewise, in 
the area of nuclear regulation, Member countries enjoy an open exchange of views and information, based on 
mutual trust and common goals; results of this work are also made available to the IAEA and thus contribute to 
harmonization of world regulation and practices. This aspect of the NEA programme of work will not be described 
in any detail in this paper. 
 
Even with a mature nuclear industry, research continues to be vitally necessary to ensure the continuing safety of 
nuclear power plants and to investigate possible safety improvements for future plants. In particular, research is 
needed to provide the knowledge required to make sure that adequate safety margins are retained as components and 
systems age, that the implications of design changes and new operating modes are properly understood, that severe 
accidents and emerging issues are suitably addressed, and those teams of experts maintain a high level of 
competence. 
 
The NEA work deals with review of incidents and human factors, methods of maintaining the integrity of pressure 
boundaries in reactor systems, better understanding of accident phenomena, with emphasis on severe accidents, 
prevention and management of accidents, probabilistic safety assessments, and regulatory co-operation and 
exchange. A few activities have been undertaken to respond to specific problems posed by the safety of Soviet-type 
reactors. 
 
The NEA programme of work in nuclear safety is guided by the Committee on the Safety of Nuclear Installations 
(CSNI), made up of senior scientists and engineers, with broad responsibilities for safety technology and research 
programmes in Member countries, and representatives from regulatory authorities. CSNI was set up in 1973 to 
develop and co-ordinate the activities of the NEA concerning the technical aspects of the design, construction and 
operation of nuclear installations insofar as they affect the safety of such installations. The Committee's purpose is 
to foster international co-operation in nuclear safety amongst the OECD Member countries. CSNI main tasks are: 
 

- to exchange technical information and to promote collaboration between research, development, 
engineering and regulation organisations; 

- to review the state of knowledge on selected topics of nuclear safety technology and safety assessments, 
including operating experience; 

- to initiate and conduct programmes to overcome discrepancies, and develop improvements and reach 
consensus on technical issues; 

- to promote co-ordination of work, including the establishment of joint  undertakings. 
- NEA programme of work in the field of nuclear regulation is guided by the Committee on Nuclear 

Regulatory Activities (CNRA), an international committee made up of senior representatives from 
regulatory bodies.  

 
 
7. WORKING METHODS OF THE NEA COMMITTEES 
 
Generally speaking, Committees form the heart of the NEA; this is also true in the area of safety and regulation. As 
mentioned earlier, these committees consist of delegates designated by NEA's Member governments. The CSNI 
meets twice every year to discuss nuclear safety issues, review the current work, and decide on the future 
programme. Chairmen of working groups reporting to CSNI and NEA consultants attend the meetings to present the 
results of their activities and to propose follow-up work if necessary. Once the Committees decide on their future 
programmes, the Secretariat compiles and submits them - and those of other NEA Committees - to the Steering 
Committee for Nuclear Energy which discusses and endorses them, with appropriate adjustments to reflect their 
guidance if necessary. Although there is also important review and control at a higher level of the OECD Council, it 
remains at the technical committee level to debate and select the actual programme of technical work. 
 
In parallel, the working groups proceed with the work that the Committees assign. These working groups meet once 
or twice per year, most of the time in Paris, to discuss progress and to integrate their efforts; they often rely on the 
work of task groups to complete specific tasks. Specialist meetings and workshops are organised regularly, focusing 
on well-defined topics and issues. The entire process is assisted by the Secretariat staff of NEA's Nuclear Safety 
Division who assist the Chairmen of the Committees and working and task groups in setting up meetings, prepare 
meeting records, pull together and distribute reports, facilitate the progress and the timely completion of the tasks 
decided by the Committees, establish contacts in Member countries and other countries, and explore needs and 
opportunities for further collaboration. State-of-the-Art reports and "situation reports" have proven particularly 
useful to Member countries; they bring together the latest developments in a given area or give a "snapshot picture" 
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of the international situation regarding a particular issue, stimulate the formation of common understanding and 
consensus technical opinions, and provide a source of up-to-date information for those countries that may not have 
an activity in the area. While some of the reports produced for the CSNI and CNRA are restricted to Member 
governments (frequently because they include provisional or still incomplete information), an increasing number are 
available for "general distribution" or for sale at OECD Publication and Information Centres. 
 
 
8. PROGRAMME OF THE COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS 
 
The technical field of nuclear safety is so broad that the CSNI has found it necessary to regroup many of its 
activities under a limited number of Working Groups (WG), six WG at the present time, dealing with the following 
areas of interest: 
 

- Integrity and Ageing of Components and Structures (IAGE)  
- Analysis and Management of Accidents (GAMA)  
- Risk Assessment (Risk) 
- Human and Organisation Factors (HOF)  
- Fuel Safety (FS) 
- Fuel Cycle Safety (FCS). 

 
In addition, CSNI has created a Task Group on Safety Margins Assessment and Application (SM2A) to test the 
recently developed methodology for safety margin assessments by evaluating the change in safety margins, which 
would result from implementing the newly proposed rulemaking by USNRC on performing LOCA analyses. This 
method has been developed by the previous Task Group on Safety Margins Action Plan (SMAP) which completed 
its work mid-2007. The method consists of integrated safety assessments of changes to plant safety as a consequence 
of various plant modifications related to design basis and/or operating envelope and combines deterministic and 
probabilistic approaches.  
 
Regarding Advanced Reactors, the CSNI approved in December 2007 a new Task on Facilities for Advanced 
Reactor Safety Studies. This new Task is dedicated to: 
 
- provide an overview of existing or planned facilities suitable for safety research investigations relevant for 

advanced reactors, 

- revisit Phenomenon Identification and Ranking Tables (PIRT) that have already been carried out in the gas reactor 
thermal-hydraulics and fuel areas, 

- perform a similar PIRT for Sodium cooled fast reactors, 

- propose a strategy for an efficient utilisation of facility and resources for meeting short and long term safety 
research priorities identified in the PIRT for the two respective systems. 

 
 
8.1. CSNI Methods of Work 
 
Over the years, the CSNI has developed several very effective tools of international collaboration. 
 
Specialist meetings and workshops focusing on well-defined topics and issues and restricted to expert participants 
are an excellent mechanism to take stock of the situation and to make substantial progress. They are frequently 
organised in the most complex and technically advanced parts of the programme. 
 
International Standard Problems (ISP) are comparative exercises in which predictions of different best-estimate 
computer codes for a given physical problem are compared with each other or with the results of a carefully 
specified experimental study. The main goal of ISP exercises is to increase confidence in the validity and accuracy 
of tools which are used in assessing the safety of nuclear installations. Moreover, they enable code users to gain 
experience and demonstrate their competence. ISP exercises are performed as "open" or "blind" problems. In an 
open Standard Problem exercise the results of the experiment are available to the participants before performing the 
calculations, while in a blind Standard Problem exercise the results are locked until the calculation results are made 
available for comparison. 
 
While there are various ways of organising ISPs, they are generally run as follows. An ISP is initiated by an offer 
from a host country of an experiment to be analysed by all those interested, itself included. Once agreement is 
reached to accept this offer, analysts from interested countries meet at the site of the experiment to learn details of 
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the experimental facility and the initial and boundary conditions of the experiment. They then proceed to model the 
facility and predict the experimental transients. Their predictions are submitted to the host who performs an 
assessment of how each prediction compares with the experimental results; finally, this assessment is discussed 
thoroughly by all participants, with the objective of improving the code modelling and understanding of how the 
codes should be used. Investigations of user effects are an important element of the assessment. ISPs have proven to 
be very valuable to Member countries.  
 
An activity related to the ISP programme is the establishment of comprehensive sets of experimental data for use in 
validating proper code application by experts other than the code developers. Known as a Code Validation Matrix, 
the results of such an extensive list of experiments are collected and stored in the NEA Data Bank for the purpose 
that they be made available to Member countries wishing to validate relevant codes. 
 
In some cases, special Co-ordinated Programmes and Action Plans are set up to investigate particular complex 
issues. Examples include the BEMUSE (Best-Estimate Methods – Uncertainty and Sensitivity Evaluation) Co-
ordinated Programme and the Integrated Assessment Safety Margins Action Plan (SMAP).  
 
Computational Fluid Dynamics (CFD) codes are receiving particular attention at the moment. The related activities 
include best practice guidelines and multi-phase applications. A Workshop on Benchmarking of CFD Codes for 
Application to Nuclear Reactor Safety was held in September 5-6, 2006, in Garching (Germany). A second 
Workshop on CFD application with emphasis on two-phase phenomena and related experimental techniques is to be 
held, in cooperation with the IAEA, on September 10-12, 2008 at CEA, Grenoble (France).  
 
Building international technical consensus in the field of reactor safety is one of the key activities of the CSNI. 
Important facets of this work involve analysing, interpreting, understanding and summarising experimental results 
coming from various sources. International technical consensus on major topics is materialised through the 
preparation of State-of-the-Art Reports (SOAR) and Technical Opinion Papers (TOP). 
 
Another very successful international collaboration tool is the establishment of Joint Projects. This tool is not really 
specific to CSNI but in recent years Joint Projects undertaken in the frame of NEA have tended to concentrate in the 
area of nuclear safety and radiation protection. Joint Projects are described briefly at the end of the paper. 
 
 
8.2. Working Group on Analysis and Management of Accidents (GAMA)  
 
The main mission of this working group is to advance the current understanding of the physical processes and 
address the safety issues associated with the following areas: 
 

- Thermal-Hydraulics of the reactor coolant system and related safety and auxiliary systems; 
- In-vessel behaviour of degraded cores and in-vessel protection; 
- Containment behaviour and containment protection; 
- Fission product release, transport, deposition and retention; 
- Accident management; 
- Data preservation needs; maintenance of competence, facilities and capabilities. 
 

Both current and advanced reactors are to be considered. 
 
The general functions of the group are the following: 

 
- Exchange information on national and international activities (programmes, positions and practices) in the 

areas of reactor coolant system thermal-hydraulics and related safety and auxiliary systems, in-vessel 
behaviour of degraded cores and in-vessel protection, containment behaviour and containment protection, 
and fission product release, transport, deposition and retention. 

- Serve as a centre of expertise, exchange detailed information, discuss progress achieved in respect of 
specific technical issues, and if necessary prepare technical documents. In this framework, achieve these 
aims with the assistance of project-oriented (time-limited) task groups and ad hoc meetings of specialists 
or workshops. 

- Organise the preparation of State-of-the-Art Reports (SOAR) and the performance of International 
Standard Problem (ISP) exercises, and discuss their conclusions. 

- Review and summarise the results of the work and their applicability to reactor safety, assess the level of 
knowledge in regard to the requirements of nuclear safety, develop international technical positions, 
identify outstanding problems important for nuclear safety, and prepare Technical Opinion Papers (TOP) 
on major issues. 
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- Advise on safety research programmes, needs and application of research results to important safety issues, 
monitor the situation of research capabilities and facilities in the area covered by its mandate, alert the 
CSNI of impending problems, and recommend solutions (including the establishment of international 
research projects). 

- Promote co-operation, and maintain an efficient communication network among experts. 
- Provide a forum to address emerging relevant safety issues. 

 
 
8.3. Working Group on Fuel Safety (WGFS) 
 
Following its predecessor the Special Expert Group on Fuel Safety Margins (SEGFSM), the Working Group on Fuel 
Safety (WGFS) has been set up by CSNI to address the cross-cutting issues related to fuel behaviour in accident 
conditions, including the work on appropriate aspects of thermal-hydraulics, oxidation, chemistry, mechanical 
behaviour and reactor physics.  
 
The specific tasks are as follows: 

 
- Assess the technical basis for current safety criteria and their applicability to high burnup (above 50 

MWd/kg) and to new fuel designs and materials. The assessment will focus on anticipated transients and 
postulated accident conditions. Information relevant to fuel performance under normal operating 
conditions will be considered only to the extent necessary to assess the safety behaviour. 

- Determine needs and priorities for future research programmes in the area of fuel safety behaviour, with 
the aim of understanding and adequately modelling key phenomena and quantifying safety margins. 

- Review from the safety point of view, methodologies used for different core assessments as related to 
complex core configurations. Cores with different fuel assembly designs and with MOX fuel are 
considered. Neutronic, Thermal-hydraulic and materials aspects are considered as they relate to core safety 
assessment. 

- Provide a forum where safety relevant fuel issues emerging from operating experience and research work 
can be addressed and resolved in an effective manner. 
 

The WGFS is aiming at facilitating international convergence on fuel safety issues, including experimental 
approaches, interpretation and use of the experimental data and/or of other relevant information. The activities of the 
Group are performed mainly through topical meetings on specific subjects or through small task forces dedicated to 
cover specific programmes items. 
 
 
9. OECD JOINT RESEARCH PROJECTS AND DATA BASES RELATED TO NUCLEAR SAFETY 
 
The Statute of the NEA specifically foresees that the Agency shall promote the formation of joint undertakings 
amongst the Member countries. NEA has always been very successful in setting up and operating joint Projects. 
These provide opportunities for any interested Member country to participate in agreed research projects while 
taking advantage of economies of scale. A brief description of ongoing CSNI Projects related to nuclear safety, with 
emphasis on those related to thermal- hydraulics and fuel behaviour,  is given below. 
 
The BIP Project 
The BIP Project has been created in order to provide separate effects and modelling studies of Iodine behaviour in a 
nuclear reactor containment building following a severe accident. As part of the project the results of three 
radioiodine test facility (RTF) experiments will be provided by the Atomic Energy of Canada Limited for use in 
collaborative model development and validation. Project participants will seek to combine international resources to 
produce a consolidated understanding of the behaviour of Iodine and other fission products in this scenario. The 
project is planned to last from July 2007 to June 2010. 
 
The CABRI Project 
The CABRI Water Loop Project, located in Cadarache (France), is investigating the ability of high burn-up fuel to 
withstand the sharp power peaks that can occur in power reactors due to rapid reactivity insertion in the core (RIA 
accidents). It involves substantial facility modifications and upgrades, including the construction of a water loop 
substituting the previous sodium loop. The programme consists of 12 experiments to be performed with fuel 
retrieved from power reactors and re-fabricated to suitable length. The CABRI tests will in the future be 
complemented by additional RIA tests carried out in the Japanese Nuclear Safety research reactor (NSRR). The 
project began in the year 2000 and will run until 2010, with the support of twelve OECD/NEA Member countries. 
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The COMPSIS Project 
Software-based systems are currently being used and retrofitted in operating nuclear power plants worldwide. The 
failure modes of both hardware and software in these systems are to some extent different from the analogous I&C 
systems. At present, there is no established international database where failure modes of computerised systems are 
collected. Software and hardware faults in safety-critical systems are typically rare events; therefore, most countries 
do not experience enough faults to allow meaningful syntheses. Combined information from several countries, 
however, is expected to provide sufficient data to help draw conclusions. 
 
The FIRE Project 
The main purpose of the OECD Fire Incident Records Exchange (OECD-FIRE) Project is to encourage multilateral 
co-operation in the collection and analysis of data relating to fire events, so to establish an international database on 
fire events in order to facilitate fire risk analysis, including quantification of fire frequencies. Twelve OECD/NEA 
Member countries are participating to this project which started in January 2003 and which is expected to finish in 
December 2010. 

The Halden Reactor Project 
The Halden Reactor Project has been in operation for about 50 years and is the largest NEA project. It brings 
together an important international technical network in the areas of nuclear fuel reliability, integrity of reactor 
internals, plant control/monitoring and human factors. The programme is primarily based on experiments, product 
developments and analyses carried out at the Halden establishment in Norway. It is supported by approximately 100 
organisations in 18 countries. 
 
The programme of work in the fuel and materials area includes fuel assessments in the high and very high burn-up 
ranges (both at normal operating conditions and in transients) and embrittlement and cracking behaviour of internal 
reactor materials. These investigations are carried out under representative reactor conditions using advanced 
instrumentation. Key programme areas are: 
 

- fuel high burn-up capabilities in normal operating conditions;  
- fuel response to transients; 
- fuel reliability issues; 
- plant lifetime assessments (reliability of internals). 

 
The Halden Reactor project operates by way of three-year renewable mandates; the current mandate runs until the 
end of 2008.  

The ICDE Project 
The International Common Cause Data Exchange (ICDE) Project is envisioned as including all possible events of 
interest, comprising complete, partial and incipient CCF events. The project currently covers the key components of 
the main safety systems, like centrifugal pumps, diesel generators, motor-operated valves, power-operated relief 
valves, safety relief valves, check valves, reactor protection system circuit breakers, batteries and transmitters. These 
components have been selected because several probabilistic safety assessments have identified them as major risk 
contributors in the case of common cause failures. 
 
Involving eleven OECD/NEA Member countries, the ICDE Project has been scheduled to run from April 2005 to 
March 2008. It is expected that the ICDE project will continue its operation in 2008-2011 with the same 
participation. 
 
The MCCI Project 
The objective of the Melt Coolability and Concrete Interaction (MCCI) Project is to provide experimental data on 
relevant severe accident phenomena and to resolve two important accident management issues. The first one 
concerns the verification that the molten debris that has spread on the base of the containment can be stabilised and 
cooled by water flooding from the top. The second issue concerns the two-dimensional, long-term interaction of the 
molten mass with the concrete structure of the containment, as the kinetics of such interaction is essential for 
assessment of the consequences of a severe accident. 
 
The programme utilises the unique expertise and infrastructure that have been developed at Argonne National 
Laboratories (ANL), USA, insofar as conducting large scale, high-temperature reactor materials experiments. The 
USNRC is acting as Programme Manager organisation. A first phase of the programme (MCCI-1) was carried out 
from 2002 to 2005. A new three-year programme (MCCI-2) has been adopted and is scheduled from April 2006 to 
March 2009; emphasis will be placed on two dimensional core-concrete interaction experiments. 
 



Abdallah Amri (OECD/NEA) 

 16

The OPDE Project 
The objective of the OECD Piping Failure Data Exchange (OPDE) Project is to collect and analyse  piping failure 
event data in order to estimate piping failure frequencies. 
 
The OPDE project is envisaged to include all possible events of interest with regard to piping failures and will cover 
piping components of the main safety systems, and also non-safety piping systems that, if leaking, could lead to 
common-cause initiating events such as internal flooding of vital plant areas. 
 
The OPDE Project which is scheduled from July 2005 to June 2008 involves twelve OECD/NEA Member countries. 
The next project period 2008-2011 is under discussion. 
 
The PKL-2 Project 
The PKL Test programme is investigating Pressurised Water Reactor (PWR) safety issues, and in particular boron 
dilution and loss of residual heat removal in mid-loop operation (during shutdown conditions). In the first category 
of tests (inherent boron dilution during a small-break LOCA), the key issue is whether or not there are plant thermal-
hydraulic conditions that can produce reactivity insertion in the reactor core and thus a potential accident situation. 
The second category of tests is dedicated to assess accident management operations of the primary circuit after a 
loss of residual heat removal capability during mid-loop operation. 
 
The tests are conducted on the AREVA NP PKL facility situated in Erlangen, Germany. Involving fourteen 
OECD/NEA Member countries, the PKL-2 Project started in January 2004 and ended with the final meeting in May 
2007. A follow-up of the project is currently under consideration. 
 
The PRISME Project 
The PRISME (PRopagation d’un Incendie pour des Scénarios Multi-locaux Elémentaires) Project will consist of a 
series of fire and smoke propagation tests in a dedicated facility at the French Institute for Radiological Protection 
and Nuclear Safety located in Cadarache (France). The facility will be used to investigate room-to-room heat and 
smoke propagation (several propagation modes will be studied), the effect of ventilation network and the resulting 
thermal stresses to sensitive safety equipment of such room configurations. It is also planned to use the data of the 
project to study multi-room fires and for fire computer codes validation. 
 
The project is scheduled from January 2006 up to December 2010 and involves at present ten OECD/NEA Member 
countries. 
 
The PSB-VVER Project 
The objective of this Project, located in Electrogorsk (Russia), is to provide additional experimental data relevant for 
the validation of safety codes in the field of VVER-1000 thermal-hydraulics. The intended project work consists of 
five PSB-VVER experiments addressing: 
 

- Scaling effects  
- Natural circulation 
- Small cold leg break LOCA 
- Primary to secondary leak 
- 100% double-ended cold leg break (indicative, actual size to be agreed upon). 

 
Extensive pre- and post-test analyses are to accompany the experimental programme throughout the entire 
experimental series. The five PSB-VVER experiments and the related analytical work were initially to be carried out 
during a time period of four years. However, due to delays to run the final test (100% double-ended cold leg break), 
the Project which started in February 2003 will end in June 2008. In addition to the Russian federation which 
operates the PSB-VVER facility, six OECD/NEA Member countries are participating to the PSB-VVER Project. 
 
The ROSA Project 
The OECD/NEA ROSA (Rig Of Safety Assessment) Project aims at resolving issues in thermal-hydraulics analyses 
relevant to light water reactor (LWR) safety using the Japanese ROSA/LSTF facility. In particular, it intends to 
focus on the validation of simulation models and methods of complex phenomena that may occur during Design 
Basis Accidents and Beyond-Design Basis Accidents. Many experimental facilities have contributed to the thermal-
hydraulic databases available today. However, most of current data are insufficient for future codes that incorporate 
multi-dimensional simulation capabilities, mainly because the space resolution of measurement is not enough to 
assess the simulation models and methods. The ROSA Project will seek to address these issues through the 
following large scale experiments: 
 



THICKET 2008 – Session I – Paper 01 

 17

- temperature stratification and coolant mixing during emergency coolant injection, 
- unstable and disruptive phenomena such as water hammer, 
- natural circulation under high core power conditions, 
- natural circulation with superheated steam, 
- primary cooling through steam generator secondary depressurisation, 
- two open tests defined by participants (one on reactor pressure vessel upper-head break LOCA and another on 

reactor pressure vessel bottom break LOCA, combined with accident management measures with symptom-
oriented operator actions). 

 
The ROSA Project which involves twelve OECD/NEA Member countries is scheduled from April 2005 to 
December 2009. 
 
The SCAP Project 
The Stress Corrosion Cracking and Cable Ageing (SCAP) Project has the following main objectives: 
 
- to establish two complete databases with regard to major ageing phenomena for stress corrosion cracking (SCC) 

and degradation of cable insulation respectively, 
- to establish a knowledge base by compiling and evaluating  systematically data and information, 
- to perform an assessment of the data and to identify the basis for practices which would help the regulators and 

the operators to enhance ageing management. 
 
The SCAP Project is scheduled from June 2006 to June 2010 and involves fourteen OECD/NEA Member countries, 
in addition to the IAEA and the EC participating as observers. 
 
The SCIP Project 
The Studsvik Cladding Integrity Project (SCIP) Project is aimed at understanding dominant cladding failure 
mechanisms. The focus will be studied within the corresponding project tasks: 
 
- pellet-clad mechanical interaction (PCMI) driving force, 
- pellet-clad interaction (PCI): stress corrosion cracking (SCC) initiated at the cladding inner surface under the 

combined effect of the mechanical loading and chemical environment caused by an increase of the fuel pellet 
temperature following a power increase, 

- hydride embrittlement: time-independent fracture of existing hydrides, 
- delayed hydride cracking (DHC): time-dependent crack initiation and propagation through fracture of hydrides 

that can form ahead of the crack tip. 
 
The SCIP Project will notably complement two other large international projects CABRI (France) and ALPS 
(Japan) which focus on fuel behaviour in design basis reactivity initiated accidents (RIA) where some of the 
mechanisms are similar to those that may occur during normal operational transients or anticipated transients. 
 
The SCIP Project is scheduled from July 2004 to June 2009 and involves ten OECD/NEA Member countries. 
 
The SERENA Project 
The OECD/NEA Steam Explosion Resolution for Nuclear Applications (SERENA) Project was established to 
assess the capabilities of the current generation of fuel-coolant interaction (FCI) computer codes to predict steam 
explosion-induced loads in reactor situations. One of the main findings is that in-vessel FCI will not challenge the 
integrity of the nuclear reactor containment but that this scenario could not be ruled out for ex-vessel FCI. In order 
to resolve any uncertainties on these issues, it is planned to perform a limited number of focused tests with advanced 
instrumentation to examine a large spectrum of ex-vessel melt compositions and conditions. In parallel, analytical 
work will be carried out to bring the code capabilities to a sufficient level that they may be used in reactor case 
analyses. 
 
The tests will be carried out by using the complementary features of the TROI (KAERI, Republic of Korea) and 
KROTOS (CEA, France) corium facilities, including fitness-for-purpose oriented analytical activities. KROTOS is 
more suited to investigate the intrinsic FCI characteristics in one-dimensional geometry, while TROI is more suited 
for testing the FCI behaviour in reactor-like conditions by having more mass and multi-dimensional melt water 
interaction geometry. 
 
With the support of ten OECD/NEA Member countries, the SERENA Project is scheduled from 2007 to 2011. 
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The SETH-2 Project 
The SESAR Thermal-hydraulics (SETH) Project began in 2001. In its first phase, it consisted of thermal-hydraulic 
experiments in support of accident management. A follow-up test project, SETH-2, has been launched in 2007 with 
the aim of resolving key computational issues for the simulation of thermal-hydraulic conditions in reactor 
containments. To this end, SETH-2 Project will make use of the Paul Scherrer Institut (PSI) PANDA (Passive 
Decay Heat Removal and Depressurisation Test Facility) and the French Commissariat à l’énergie atomique (CEA) 
MISTRA (Mitigation and STRAtification) facility. 
 
The aim of the SETH-2 Project is to generate high quality experimental data that will be used for improving the 
modelling and validation of computational fluid dynamics (CFD) and lumped parameter (LP) computer codes 
designated to predict post-accident containment thermal-hydraulic conditions. 
 
The SETH-2 Project is scheduled from 2007 to 2010 and involves nine OECD/NEA Member countries. 
 
The THAI Project 
The THAI (Thermal-hydraulics, Hydrogen, Aerosols, Iodine) Project is aimed at resolving remaining uncertainties 
related to the distribution of combustible hydrogen and to the behaviour of fission products, in particular Iodine and 
aerosols. 
 
In case of Hydrogen, uncertainties emerge mainly in the determination of conditions for the occurrence of 
deflagration flames and in performances of devices designed to reduce concentration of Hydrogen developed in a 
hypothetical accident, such as passive autocatalytic recombiners. The applicability of several previous experiments 
where Helium was used to simulate Hydrogen is also of concern. 
 
In the case of fission products, a number of transport modes have not yet been investigated in sufficient detail to set 
up reliable transport models. This includes the exchange of Iodine between a turbulent atmosphere and the walls, 
relocation by wash-down (washing of walls by condensate water), airborne chemical reaction of Iodine with 
radiolytic Ozone, and aerosol re-suspension from a boiling sump. 
 
The experiments will be conducted at the THAI facility located in Frankfurt, Germany. The THAI Project, 
scheduled from January 2007 to December 2009, is supported by eight OECD/NEA Member countries. 
 
Other Projects in preparation 
A new Project (OECD/NEA PKL-2 Project) will be conducted on PKL from 2008 to 2011 through the performance 
of a series of experiments. The experimental tests will investigate safety issues relevant for current PWR plants as 
well as for new PWR design concepts and will focus on complex heat transfer mechanisms in the steam generators 
and boron precipitation processes under postulated accident situations. Part of these tests will be carried out in the 
KFKI PMK facility and in the FZR ROCOM facility. 
 
The first category includes tests addressing the heat transfer mechanisms in the steam generators in the presence of 
nitrogen, steam and water, in both vertical and horizontal steam generators. Cooldown procedures in the case where 
steam generators have partly dried out on the secondary side, will also be covered. A further topic will address the 
heat transfer in the steam generators under reflux condenser conditions (e.g. fast secondary side depressurization). 
Fast cooldown transients (with water filled reactor coolant system) such as main steam line break, completed by 
tests on mixing of hot and cold water in the RPV downcomer and the lower plenum are also considered in the test 
programme. 
 
Further investigation will address boron precipitation processes in the core following large break loss of coolant 
accidents. Finally two tests remain open to be decided by the programme partners following the results of preceding 
experiments (either confirmatory test or test addressing specific participants’s request). 
 
 
10. OBJECTIVE OF THE THICKET-2008 SEMINAR 
 
Most accomplishments of the Committee on the Safety of Nuclear Installations are documented in dispersed reports 
that may not provide a consistent overall picture of current technology and CSNI achievements. Moreover, some 
CSNI Reports have not received wide distribution. In the same way as it was for its predecessor held in June 2004, 
the objective of the May 2008 Seminar on Transfer of Competence, Knowledge and Experience Gained Through 
CSNI Activities in the Field of Thermal-Hydraulics (THICKET-2008) is to transfer to a wide community of nuclear 
safety specialists unfamiliar with CSNI activities, and to newcomers in the field (advanced beginners), competence, 
experience and know-how acquired from CSNI activities carried out in the field of thermal-hydraulics during the 
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last two decades. The programme of THICKET-2008 reflects also the CSNI actions regarding new topics notably 
CFD codes application for Nuclear Reactor Safety problems.  
 
The lecturers are recognised experts who have been associated with CSNI programmes in the field of thermal-
hydraulics for a long time. The organisers of the Seminar are most grateful to them for the considerable time and 
effort they have devoted to the preparation of their lectures and their presentations to the present Seminar. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


