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Commission of the European Communities takes port in the NEA's work and a c<>operotion agreement has been concluded with the International Atomic Energy Agency. The purpose of the NEA is ta further 
development of nucleor energy by sponsoring economic, technicol and sc ientific studies and proiects, and by contributing ta the optimisation of sofety and regulotory policies and proctices. 
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For several decades nuciear research institutes have played an indispensable raie in the implementation of a technological and 
regulatory infrastructure for nuclear science and technology. 
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1 J.H. GOSELE* 

THE OECD NUCLEAR ENERGY AGENCY: 
A VIEW TO THE FUTURE 

T he Nuelear Energy Ageney's Steering Committee - the governing body of the NEA - devoted three 
sessions during the year 1995 to reffeet on its future strategie orientations in the light of a ehanging 
international eontext. The following article by Mr. G6sele, Chairman of the Steering Committee, 

summarises the main orientations whieh have been set forth for the Ageney for the next few years. 

There have been profound political changes in the world 
since the beginning of the 1990s that have had a major 
effec t on the OECO and the Nuclear Energy Agency 
(NEA). First and foremost has been the collapse of the 
Soviet system, the end of the Co Id War, and the choice of 
the market economy by the countries which had been in the 
Soviet Bloc. These new countries are now in various stages 
of democratic and economic reform and, along with many 
other countries, have indicated that they want to move 
c10ser to the "OECO model" . At the same time, both 
politically and economically, the world is marked by the 
increasi ng influence of new players and by increased 
interdependence and globalisation. 

As a result of the se trends, it became increasingly 
apparent in the early 1990s that it was impossible to define 
the policies of Member countries of the OECO without 
tak ing account of interactions with the rest of the world. 
Moreover, it was c1early vital for the stability of the world 
and the security of the West that the transition of the former 
Soviet Bloc take place rapidly and with a minimum of 
turmoil. Thus the OECO decided that it must contribute to 
thi s transition through co-operation in areas where it 
enjoyed a comparative advantage. In 1990, the OECO 
Co un cil created the Centre for Co-operation with 
Economies in Transition (CC ET) to channel assistance from 
the Organisation to the Central and Eastern European 
Countries (CEEC) and the New Independent States of the 
former Soviet Union (NIS), and to act as a catalyst for the 
dialogue with those countries. 

[n the early 1990's, the OECO also decided to reach out 
to other categories of non-Member countries. The primary 
focu s after the CEEC and NIS became the so-called 
Oynamic Asian Economies, which were seen as major new 
players in the world economy. Subsequently, this focus has 
broadened to include dynamic developing countries in other 
reg ions, includin g Latin America. In addition, the 
Organisation has begun to establish contacts with major 
indi vidual non-member countries such as China. 

'MR. JORG HERMANN GO SE LE IS THE CHAIRMAN OF THE STEERING 
COMMITTEE FOR NUCLEAR ENERGY. 

In this respect, a fundamental impact on the NEA has 
been the widening of its membership to include the 
Republic of Korea in 1993 and of Mexico in 1994. The 
Czech Republic became a member of OECO on 21 Oecember 
1995, and other "Partners in Transition" are likely to do so 
before the end of 1997. 

The nuclear energy sector as a whole has also been 
confronted with important challenges. Oeveloping or 
maintaining the nuclear energy option is an important 
objective for many governments concerned with [ong-term 
energy planning given a continuously increasing energy 

The Headquarters of the NEA. 
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4 THE OECD NUCLEAR ENERGY AGENCY: A VIEW TO THE FUTURE 
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1993 

OECO America 18.3 

OECO Europe 32.9 

OECO Pacific 26.6 

OECOTotal 24.2 

Source: 1995 NEA Brown Book 

demand and a growing awareness of the risks of climate 
change. At the same time, we are still in the post-Chernobyl 
period, and issues such as the enhancement of nuclear 
safety, notably in the East, and the management of nuclear 
waste remain high in the priorities of many countries. 

This is the context against which the future role of the 
NEA as a specialised body, affiliated with the OECD, has to 
be defined. The NEA's main focus must be to support its 
Member countries in resolving problems of continuing or 
newly emerging priority, while maintaining its specific 
strengths and identity which, given its specific mandate, 
have to be developed consistent, and not simply in parallel, 
with the goals and priorities of the OECD as a who le. This 
principle should apply in shaping NEA's future programme, 
in particular, with regard to NEA's membership and 
outreach policy. 

ROLE OF NUCLEAR ENERGY 
IN THE MEDIUM TO LONG TERM 

Today nearly 25 per cent of the total electricity 
production in the OECD are a is generated by nuclear 
energy, representing 80 per cent of the nuclear electricity 
production world-wide. Within OECD, the nuclear 
electricity generation is expected to grow slowly, with a 
c1ear shift in growth from OECD America and Europe, to 
OECD Asia. 

The Steering Committee is of the view that nuclear power 
will continue to play an important role in the energy supply 
of OECD countries because of the demand for energy from 
sources that are cost-effective, compatible with 
environmental protection objectives, and relatively immune 
to geopolitical change. 

A majority of OECD countries considers it appropriate to 
maintain and improve the nuc\ear energy option as an 
indispensable element of the diversification of their primary 
energy supply. 

1995 2000 2010 

18.4 18.2 15. 1 

30.4 30.9 25.4 

30. 1 27.3 35.2 

24. 1 24.0 22.3 

TASKS AND PRIORITIES OF 
THE NUCLEAR ENERGY AGENCY 

Since its establishment the role of NEA has undergone 
considerable changes, reflecting the continuous and far
reaching developments which have taken place in the 
nuclear field. In particular its primary task of promoting and 
developing nuclear energy, which had been adopted by the 
whole NEA membership in the early years of its existence, 
has dimini shed following the changes in many Members' 
policies towards nuclear energy and above ail, in keeping 
with the changing role of governments in thi s field ; 
responsibility for nuclear power development has on the 
whole shifted from governments to the commercial sector, 
in particular to utilities and the nuclear industry. 

On the other hand, go vern ment responsibility with regard 
to nuclear safety, radiation protection, radioacti ve waste 
management, nuclear liability and other legal standards has 
not decreased and has even become more prominent. This 
is true not only for those Member countries which are 
actively pursuing nuclear power programmes but for other 
Member countries as weIl. Ensuring the highest poss ible 
standards in those areas is a corn mon concern, shared by the 
whole NEA membership. The NEA has responded to these 
developments by continuous and, in the end, profound 
changes of emphasis between the different parts of its 
programmes and it will continue to do so. 

NEA's role in the field of nuclear development and 
nuclear science is now mainly aimed at observing and 
assessing developments and trends, as weil as assisting 
those Member countries, collectively and indi vi du all y, 
which need to draw on NEA's experience and know-how to 
develop their nuclear energy programmes or keep the 
nuclear energy option open. Thus, the Agency is expected 
to continue to carry out a basic activity centred around 
observation and monitoring of the evolution in nucl ear 
science, nuclear development, commercial action and the 

~~~1 ... N .. EA .. N.e.W.SI.et.te.r.Fa.lI.l.9.9.5 ............................................................ 1 
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Developing or maintaining the nuclear energy option is an important objective for many governments concerned with long-term energy 
planning. The picture shows the four reactor units of the Yonggwang NPP in Korea . 

nuclear market; and to make available to Member countries 
know-how and experience collected and updated over the 
years as weil as a framework fo r co-operati ve action "à la 
carte", as provided by its Statute. 

It is indeed one of th e uniqu e strength s of NEA, 
de monstrated by a grea t number of successful joint 
undertaki ngs in nuclear R&D, to bring together the world 's 
best know-how and experti se in a fl ex ible and effecti ve 
framework. The latter may even include, beyond the "core 
group" of NEA Member countries, other partners which are 
interested and able to contribute to ac hi ev ing a common 
goa l. 

At the sa me time, the traditional activities of the NEA in 
the fields of nuclear safety, radiation protection, radioacti ve 
waste management, and nuclear law have kept, and will 
keep , thei r importance in abso lute tenTIS. Due to the 
decrease of its promotional acti vities, the other fields just 
mentioned have already grown, and may continue to do 50, 

in relati ve terms. 

The NEA prog ramme as a whole should therefo re 
continue to be broadly based upon its CUITent structure and 
objec ti ves but remain fl ex ible and res ponsive to the 
changing needs and interests of Member countries. In line 

with the developments and priorities outlined above, the 
Steering Committee, while confirming the main goals and 
direc ti ons defin ed by the Agency's Standing Tec hni ca l 
Committees in their respec ti ve fields of responsibility, 
expressed particular support fo r acti vities in the fields of 
safety, radioacti ve waste management, and nuclear law. 

EXTERNAL RELATIONS 

The NEA must maintain its particular strengths, which 
are the depth and quality of its technical work, its ability to 
target it s ac ti viti es to mee t the spec ifi c needs of it s 
Members, and its fl ex ibility to respond to problems on a 
timely basis. The Agency pro vides a forum in which each 
member has ava il able much of the world 's best nuclear 
ex perti se, in whi ch a clim ate of mutu al tru st and 
co ll aborati on all ows fo r a full and frank di scuss ion of 
issues, including those which are sensitive to its members. 
These NEA strengths deri ve, first, from its small , relati vely 
homogeneous membership, which is able to contribute 
meaningfull y to its technical work, and second , from its 
methods of work, which rely on member country experts to 
achieve consensus posi tions on technical policy issues. 
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6 THE OECD NUCLEAR ENERGY AGENCY: A VIEW TO THE FUTURE 

Maintaining these strengths requires that considerable 
caution be exercised with respect to accepting new 
Members. New membership should be reserved for very 
few countries which are able to contribute to these strengths 
and are commüted to doing so. In particular there will no 
longer be an automatic right of an OECD Member to join 
NEA. The OECD Council recently agreed to an amendment 
of the NEA Statute which provides that a separate decision 
of the Council, to be taken on the recommendation of the 
Steering Committee, is now required in respect of any 
OECD Member which wishes to join the Agency. 

NEA's co-operation with non-Member economies also has 
to be selective. It must be carried out consistent with the 
overall interest of the NEA membership, the evolving policy 
of the Council, and the availability of resources. The main 
focus of such co-operation should remain the New 
Independent States (NIS) of the former Soviet Union, and 
the Central and Eastern European Countries (CEEC), with 
continuing priority on issues of nuclear safety and nuclear 
liability. Possibilities of co-operation with Argentina and 
Brazil should be further explored and contacts with dynamic 
Asian economies should be continued. 

CO-OPERATION WITH OTHER 
INTERNATIONAL ORGANISATIONS 

The long-standing co-operation with the European Union 
(EU) and with the International Atomic Energy Agency 
(IAEA) should be continued. lt should take advantage of the 
specifie strengths of the NEA and take into account the 
differences in membership and mandate. 

While there is unavoidably a degree of overlap between 
the statutory responsibilities of the three organisations, the 
NEA has managed to maintain a balanced division of labour 
and synergy with both the EU and the IAEA. A continuing 

effort is necessary, however, to avoid unnece ss ary 
duplication. 

Safeguards, physical protection, nuclear ex port policy, and 
technical assistance to developing countries, should remain 
in the hands of the IAEA and the European Union. In the 
field of nuclear safety, radiation protection , and waste 
management, ail three organisations should continue to co
ordinate their actions in terms of detailed task definition: the 
EU concentrates on problems specifie to a c10sely knit group 
of densely populated countries with a high level of nuclear 
energy use and draws on its relatively important resources 
(EURATOM R&D programmes) and legislative powers ; the 
NEA focuses on common problems facing ail major nuclear 
energy producers and consumers of which around 80 per 
cent are represented in its membership, but it also shares its 
technological and regulatory know-how with those non
Member countries which should have access to it, keeping in 
mind the interest of Member countries; and the IAEA 
elaborates , and ensures respect for, minimum standards 
worldwide. 

With regard to nuclear law activities which are generally 
considered one of the main assets of the NEA, there is a 
strong case for maintaining the Agency 's prominent role in 
this area since, in particular, the nuclear interests which its 
members are sharing make it easier to reach consensus on 
nuclear liability and insurance issue s, and to extend 
assistance to the countries of Central and Eastern Europe for 
strengthening their legal framework. 

The future tasks of the NEA therefore appear properly 
defined, the aim being to fully meet the needs and interests 
of its Member countries and to avoid wasteful duplication of 
effort with the EU and the IAEA. Fine-tuning of NEA 
programmes and budgets must, through close co-operation 
with both these bodies , be used as an opportunity to 
eliminate any remaining but unnecessary double efforts. 

~~:) .... N.E.A.N.e.w.s.le.tt.er.F.a.".1.9.9.5 .............................................................. 1 



1 G.M. FRESCURA, R.J. BARRETT* 

REGULATORY APPROACHES TO SEVERE-ACCIDENT ISSUES: 
AN INTERNATIONAL PERSPECTIVE 

M
OSt countries have taken substantive steps to reduce the risk resulting from severe accidents. For current 
reactors, measures taken include accident prevention, mitigation, and management. However, practical 
considerations have resulted in placing greater emphasis on prevention of severe accidents and implementation 

of accident management. For future reactors, most countries now require specifie consideration of severe accidents in the 
design process, however NEA Member countries do not appear to require that severe accidents be included in the design 
basis. The approach taken by regulatory organisations to deal with severe-accident issues has been recently discussed in 
detail by the Nuclear Energy Agency This article summarises the general conclusions that were drawn from this 
discussion. 

REGULATORY APPROACHES TO SEVERE-ACCIDENT RISK 

The nuclear regulatory process in ail NEA Member countries is based upon deterministic engineering criteria. The intent 
is to achieve a reactor design which is tolerant of human error and equipment failure through the provision of multiple levels 
of protection. 

[n this regulatory process, design standards and acceptance criteria are defined for a set of predetermined plant
performance scenarios - normally called design basis accidents (DBA). Specific capabilities and, often reliability levels are 
mandated for the design of the safety and safety-related systems. Accident analysis based on conservative assumptions and 
methods is then used, in conjunction with research results and commissioning tests, to demonstrate the acceptability of the 
reactor safety design. This design and licensing approach has led, in NEA countries, to reactor designs that include 
conservati ve safety margins and pose no undue ri sk to public health. However the approach leaves a «residual» risk which, 
although small or very small , is not very accurately quantified. 

Following the publication of the first probabilistic studies on nuclear accidents in the mid-70s (WASH-1400) and, 
particularly, following the TMI accident, most countries have taken additional steps to control this residual risk. The NEA 
survey of national practices indicates a variety of regulatory approaches taken in different countries, including: 

• the enactment of laws which explicitly address severe accidents; 

• the enlargement of the design-basis-accident set; 

• the establishment of guidelines for accident-management strategies; 

• the establishment of specific rules for backfi tting safety features to existing plants; 

• encouragement to the operator to take voluntary actions to control the residual risk; and 

• the establishment of quantitative goals to guide the overall risk-reduction effect. 

ln most countries a combination of these approaches is taken and the position is revi si ted periodically in light of new 
technical information becoming available from research programmes and operating experience. 

Essentially, however, ail countries have strived to control the residual risk arising from severe accidents by attempting to 
achieve a balance between accident-prevention management and mitigation of consequences of severe accidents . 

• MR. GIANNI FRESCURA IS HEAD OF THE NEA NUCLEAR SAFETY DIVISION. 
MR. R.J. BARRETT IS CHIEF, CONTAINMENT SYSTEMS AND SEVERE ACCIDENTS BRANCH, OF THE U.S. NUCLEAR REGULATORY COMMISSION. 
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8 REGULATORY APPROACHES TO SEVERE·ACCIDENT ISSUES: AN INTERNATIONAL PERSPECTIVE 

TECHNICAL APPROACHES 

The first step in assessing the abi lity of a nuclear plant to cope with severe accidents is to examine and quantify the 
conservative margins of safety provided in the original design. Then, design modifications or procedural changes can be 
made to prevent accidents from progressing to core damage or, if core damage is postulated to occur, modification to the 
containment can be made to minimise releases of radioactive material. Finally, accident-management strategies can be 
developed to prevent or mitigate severe accidents, and emergency plans are put in place to minimise off-site consequences. 
The following di scussion summarises how different countries have achieved a balance between prevention and mitigation. 

PREVENTION 

The safety margins provided in the OBA-based design are often sufficient to cope with some classes of severe accidents. 
Furthermore, the prevention capabi lity of an operating plant can be enhanced, within the OBA envelope, through R&O work 
and analytical activities (refined accident- analysis methods, PSA studies, etc.) and through phys ical changes aimed at 
improving the reliability and redundancy of the existing safety systems. Enhancements aimed at reducing the vulnerability to 
human error have al so been made in most cases. 

Some countries concluded, on the basis of these examinations, that no specific addition to ex isting regulati ons was 
required. However, in some cases, the rulemaking was still pursued to limit the level of risk from three spec ific scenari os : 
anticipated transients without scram, station blackout and pressurised thermal shock. In most countries improvements to the 
design or to the operating procedures are implemented voluntarily by plant operators. ln some countries, improvements are 
required to the extent permitted by the CUITent state of the art, and thus, are not limited to those that can be readily justified 
by probabilistic studies. 

It is to be noted, in summary, that whether these improvements are pursued as part of the design-basis approach or as part 
of a severe-accident policy, the effectiveness in terms of accident-prevention capabi lity may be similar. 

ACCIDENT MITIGATION 

For events which could lead to core damage, accident mitigation features are required to increase the abi lity of the 
containment to limit the release of radioactive materi al. Containment systems were designed for OBAs, and therefore 
countries must decide whether enhancements intended to cope with severe accidents are justified. Again, the approach 
followed within NEA Member countries is not uniform. In some cases there is a committment to a graduaI improvement of 
the containment system, and design modifications are made to coyer the whole spectrum of severe-accident phenomena. 
Other countries, the U.S.A. in particular, employ cost-benefit analysis to evaluate the need and priority of potenti al 
modifications. 

SEVERE-ACCIDENT MANAGEMENT 

Ali NEA countries recognise the importance of predetermined accident-management strategies to deal with severe 
accidents. Generally, acc ident-management plans are implemented on a voluntary basis by the plant operator using guidance 
prepared by the regulatory bodies. While it is generally accepted that a symptom-based approach to emergency procedures is 
desirable, accident-management guidance can be event-based or scenario-based. 

Ali countries with accident-management programmes have considered the need for special instrumentation aimed at 
monitoring the evolution of the accident. This instrumentation is designed to survive the harsh environ ment created by the 
accident, but it is not normally qualified to the same extent as other safety-related instrumentations. (See insert. ) 

1;' NEA Newslelter Foli 1995 1 
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REGULATORY APPROACHES TO SEVERE-ACCIDENT ISSUES: AN INTERNATIONAL PERSPECTIVE 

. 

NEA REGULATORY VIEW ON THE RESOLUTION OF SEVERE-ACCIDENT ISSUES 

A Statement by the 

NEA Committee on Nuc\ear Regulatory Activities (CNRA) 

CUITent reactors operating in OECD countries incorporate safety systems and features to prevent and 
mitigate the consequences of a set of design basis accidents (DBA). These safety features are designed and 
constructed to the highest engineering codes and standards; incorporate redundant and often diverse system 
configurations; inc\ude consideration of environmental qualification and external hazards; and incorporate 
conservative design margins. Accidents leading to core damage, usually refeITed to as «severe accidents», 
were considered as contributors to the residual risk only and were not addressed directly in the design 
process. 

As a result of safety studies conducted in the 1970s, and the accidents at Three Mile Island and Chernobyl, 
it was recognised that, despite stringent requirements severe accidents could occur. Large national and 
international research and review programmes were undertaken. Plant modifications and operational 
changes were and continue to be implemented in current designs to reduce further the risk from these 
accidents. 

While OECD countries strive both to prevent severe accidents and mitigate their consequences, practical 
considerations have resulted in greater emphasis being placed on prevention. Moreover, improved operating 
procedures and accident management measures have been found to be effective and are given large 
emphasis in most OECD countries. As a result of these measures the safety of operating nuc\ear reactors is 
further enhanced. 

ln general, measures to address severe accidents have been kept separate from design basis accidents and 
are analysed using best-estimate rather than conservative methods and assumptions. The design features 
intended to cope with the se accidents do not systematically incorporate redundancy or diversity or the same 
level of qualification as those features intended to cope with design basis accidents. Many countries have 
considered that severe-accident features are not essential to providing an adequate level of protection to the 
public. These features provide additional defence-in-depth. 

For future reactors, severe accidents will be addressed in the design stage. For instance, plant-specific 
contributors to the overall risk will be identified through the systematic use of a probabilistic safety 
assessment. Features should be inc\uded to reduce the likelihood and limit the consequences of severe 
accidents. The performance of the containment under severe-accident conditions should be systematically 
addressed in the design. Accident-management measures will be identified in the design phase and will 
continue to play an important role in the resolution of severe-accident issues. 

Offsite emergency response should continue to be regarded as an important additional level of public 
protection. Because future plants will be designed to limit offsite releases further, it may be possible in sorne 
cases to reduce the scope of emergency preparedness compared with CUITent requirements. 

The understanding of severe-accident phenomena has progressed substantially since the Three Mile Island 
accident. International co-operation and research programmes have made an important contribution to the 
resolution of severe-accident issues. Further research will contribute to reducing uncertainties and 
maintaining technical expertise. 
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REGULATORY APPROACHES TO SEVERE·ACCIDENT ISSUES: AN INTERNATIONAL PERSPECTIVE 

< ~~~~~~~~~~~~~~~~~~~~~~~~~~-+~~ 
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The NEA organised in 1993 an International Off-site Emergency Exercise (INEX-1) to con tribu te to increased understanding between 
participating countries regarding national approaches to the response to nuclear accidents. 

EMERGENCY PREPAREDNESS 

The last step in dealing with a severe accident is to plan the management of the possible offsite consequences. Only a few 
countries have designed emergency planning by reference to a specific radioactive release. Most countries maintai n a 
response philosophy which is independent of the specific risk induced by the nuclear plant. 

PROUBIUme AND DmRMINlmC ANALYSIS 

In general severe-accident analyses are performed using a mix of deterministic and probabilistic methods in a 
complementary fashion. Conventional, deterministic analysis is generally used to study mitigation measures and accident
management strategies. Probabilistic methods are weil suited for quantifying the risk, for identifying vulnerabilities, 
prioritisation of potential safety enhancements and for cost-benefit analysis. There is consensus that severe-accident analyses 
are to be performed using best-estimate assumptions, however an estimation of the range of uncertainties is also, usuall y, 
required to guide the decision-making process. 

Except for a few countries, probabilistic safety assessments (PSA) are currently not mandatory in the licensing process of 
operating plants. However, PSA studies are carried out in ail NEA countries. 

NEA Newslelter Fall 1995 



REGULATORY APPROACHES TO SEVERE·ACCIDENT ISSUES: AN INTERNATIONAL PERSPECTIVE 

DEAUNG WlTH SPECIFIC SMRE-ACCIDENT PHENOMENA 

In addressing severe-acc ident phenomena, NEA Member countries are at different stages. In some cases design 
modifications intended to mitigate the consequences of severe accidents cannot be currently justified because of the 
perceived low frequency. In a few countries a number of design modifications have already been made while several other 
countries are at the decision and planning stages. 

Two phenomenological issues, namely control of combustible gases and slow containment overpressurisation, are 
addressed in most countries. In many cases, however, it is considered that there is no need for design action because the risk 
is sufficiently low. 

CONCLUSIONS 

Essentially ail NEA countries use a deterministic approach to assuring an adequate level of nuc\ear safety. In this 
approach, engineering standards and codes are employed and a set of postulated accidents are defined to provide the basis 
for the safety design of the plant. 

Following the TMI accident, most NEA countries have taken steps to control the residual risk resulting From accidents 
leading to severe core damage. Generally, these steps have been implemented outside the normal regulatory framework, 
often through voluntary actions by the plant operators. 

Some NEA countries have established quantitative safety goals although their applications and functions differ From 
country to country. In some countries, «safety goals» represents a level of safety considered acceptable for an "average" 
plant in a population of plants. For others, there is an aspirational target which, if met, requires no further improvement. 

Probabilistic safety assessments have been performed in most countries. Generally best- estimate rather th an conservative 
methods are employed. 

In most countries control of the residual risk From severe accidents is achieved through prevention, mitigation, and 
accident management. Limited emphasis has been given to major design modifications. Accident management is considered 
the most cost-effective approach. Offsite emergency response is considered an important additional precaution by ail NEA 
countries. However there is no clear consensus on how c\osely emergency planning should be related to specific severe
accident conditions. Furthermore, the degree to which the public is involved in emergency planning varies. 

For future reactors, most NEA countries require consideration of severe accidents in the design process, however these 
accidents are currently not to be treated as design basis events. 

1 1 

Q0i) 

~ 
@ 
= 
~ = @, 
@ 
@ 
~ 
~ 

~ 
~ 
!::'2:J 

1 NEA Newsletter Fall 1995 i ", J 



12 M. SAKURADA, E. MOECK* 

THE EVOLUTION AND ROLE OF NUCLEAR RESEARCH 
INSTITUTES 

A
t the beginning of the search for peaceful 
applications of nuclear technology several decades 
ago, there were many scientific and technological 

obstae/es that required research and development (R&D) 
efforts in order to bring the benefits of nue/ear science and 
technology to society. Over several decades, nuclear 
research institutes (NRI) have played an indispensable role 
in the implementation of a technological and regulatory 
infrastructure for nue/ear science and technology, both at 
national and international levels. NRls have played a 
central role in the creation of the nuclear power industry. 
They have also contributed to the development of 
applications of nuclear science and technology in many 
other areas, such as materials, environmental health and 
safety, medicine, and agriculture. 

However, the context in which NRIs operate is now very 
different from that during their initial years. The most 
dramatic change is the creation of a whole new industry, the 
nuclear industry, in man y OECD countries. This industry 
has matured, and many companies are now doing their own 
development. Evolution in the public interest in and 
perception of the need for nuclear power has influenced 
government policies on nuclear matters, and this in turn has 
affected NRIs. Scientists and technologists who joined 
NRIs several decades ago are reaching their retirement age. 
R&D facilities are becoming due for replacement. In 
response to the changing environment, NRIs have adapted 
and evolved markedly. The question arises as to how these 
changes may influence the ability to maintain important 
scientific and technological assets, e.g., R&D facilities and 
expertise, needed for future R&D in nuclear and other 
fields. It is not c1ear that the direction of evolution is such 
that society will continue to benefit fully From nuclear 
science and technology into the distant future. 

In order to provide a firmer base for the di scussion of this 
question, the NEA set up an expert group to examine past 
trends and the current state of NRIs in Member countries 
and to discuss their possible implications for the future . 
This study focused on research institutes rather th an R&D 
programmes. Sorne 40 NRIs From 17 countries plus the 
European Commission responded to a questionnaire or 
provided relevant information . The experts surveyed 

• MR. MICHIO SAKURADA, FORMER NEA STAFF MEMBER OF THE 
NUCLEAR DEVELOPMENT DIVISION, IS NOW DEPUTY DIRECTOR, 
ELECTRIC POWER TECHNOLOGY DIVISION, ANRE/MITI, JAPAN. 
MR. EDWARD O. MOECK IS DIRECTOR, FUEL AND THERMAL· 
HYDRAULlCS, OFFICE OF THE CHIEF ENGINEER, AECL, CANADA. 

historical evolution in miss ions, R&D priorities, fields of 
competence, and financial and human resources of NRIs; 
reviewed experiences in , and benefits from NRIs; and 
discussed projections for the future of NRIs. The task was 
limited to the civilian work of these NRIs. A report on this 
study is being prepared for publication (1). 

EVOLUTION OF EXTERNAL AND INTERNAL 
ENVIRONMENTS 

When NRIs were established, their mission was typica lly: 

• to develop indigenous expertise in nuclear science and 
technology; 

• to train specialised personnel for R&D and industri al 
applications in the nuclear area; and 

• to promote commercial applications of nuclear energy 
(including radiation and radioisotopes). 

The original mission of sorne NRIs included weapons 
development. Aside from these activities, NRIs typica ll y 
put priority on basic research related to nuclear energy and 
development of facilities and manpower. While competence 
in a wide range of science and engineering di sciplines was 
required From the beginning, high priority was put on 
physics and chemistry initially, and later on other science 
fields. 

Over time, as many nuclear energy technologies matured 
and were commercialised, the composition of the experti se 
in many NRls shifted . Nuclear experts mi grated to 
government departments, regulatory bodies, and industry, 
especially electrical utiliti es with nucl ear reactors. 
Following this reduction in nuclear activities, man y NRls 
expanded their R&D fields to non-nuclear science and 
technology. Changes in the public interest and government 
policy concerning nuclear energy resulted in a shi ft of 
nuclear R&D priorities towards nuclear-safety technology 
and back-end technology (radioactive waste management 
and decommissioning of nuclear facilities). As a 
consequence of these shift s, materi als sc ience and 
environmental science are now given higher priorities th an 
in the past. This has led to NRIs becoming more diversified 
research centres. 

Government-base funding has been the dominant income 
source for most NRIs since their creation. This support has 
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been decreasing in several countries but has in part been 
offset by contract -based revenue from non-go vern ment 
sources. In such cases the financial and human resources 
available for total R&D activities have been relatively stable 
since 1970. In certain NRIs, as a result of shifts in missions 
and R&D priorities, nuclear R&D budgets were reduced 
while non-nuclear R&D budgets were increased , 
particularly since 1980. 

NRls are facing two ageing problems in R&D resources, 
i.e ., staff and facilities. Senior R&D staff who have 
developed expertise are reaching retirement age, and 
recruitment of young staff is becoming more difficult, 
because of fiat budgets and a general shortage of young 
researchers in the nuclear field, reflecting in sorne countries 
a more general difficulty in attracting young people to 
careers in science and technology. Many R&D facilities, 
built several decades ago, are also reaching the end of their 
techni cal lifetime (2). Refurbishment or replacement of 
facilities may be necessary but expensive. 

Technical Iiabilities, i.e ., decommissioning of obsolete 
(nuclear) R&D facilities and management of radioactive 
waste accumulated through many years, are also burdens on 
NRIs. They require special budgets, separate from the 
already constrained operating budgets in many NRIs. The 
final destination of the radioactive waste also needs to be 
determined (3,4). 

NRIs have responded to these circumstances in man y 
ways. Improvement of cost efficiency has been sought 
through, for instance, reduction of overhead cost, increase 
of non-permanent posts, early retirement and organisational 
res tructuring. Over the years, cost management and 
acco untability have become more important for R&D 
managers. 

Collaboration with industries, universities and other 
research institutes, as weil as participation in international 
programmes, have been intensified for several reasons. One 
was the retenti on of scientific activities and maintenance 
and replacement of increasingly costly scientific facilities. 
A second was the exchange and stimulation of expertise and 
innovative ideas. A third was technology transfer. NRIs are 
seek ing c10ser relations with universities from the view 
point of educating and training young researchers and 
benefiting from new ideas. 

One further evolution has been in attitudes to 
communications with the public. It is now much more a 
matter of course th an in their early days that NRIs provide 
prompt information releases to the public media, regular 
communications with local officiais, and support of broad 
sc ience and technology education. In this way NRIs have 
joined if not led the general trend for large organisations to 

1 

be responsible corporate citizens in local communities. 
However, NRIs still suffer the same problems of gaining 
understanding of a balanced response to the arguments of 
special- or single-interest groups that is faced by other 
organisations in the nuclear sector. Hence there is 
continuing concern about the disproportionately large 
influence that special-interest groups have on the public and 
on policy makers in relation to NRIs. 

BENEFITS, OPPORTUNITIES AND 
CHALLENGES IN THE FUTURE 

NRIs' initial goals have been reached with the successful 
transfer of technology to industries. The nuclear energy 
industry was developed and commercialised, and radiation 
and radioisotopes have been applied in a broad range of 
industries, including manufacturing, in agriculture, and in 
medical care. NRIs have contributed to education and 
training of nuclear experts for government departments, 
regulatory authorities, universities, and industries. A 
number of spin-off technologies were generated by NRIs as 
an outgrowth of nuclear R&D, e.g., advanced sensitive and 
precise testing and inspection methods, advanced materials, 
engineering and design, instrumentation, environ mental 
protection and computer modelling. NRIs ' R&D resources, 
i.e. , expertise and major scientific facilities, have been also 
valuable assets for users in non-nuclear fields (5). 

NRIs have played, and continue to play a key role in the 
development of a highly ski lied, science and technology 
oriented workforce. There is a long tradition of close ties 
between NRIs, universities, research institutes , major 
hospitals , government laboratories, industries , and 
businesses. Professors , students, and researchers use 
facilities and expertise in NRIs in collaborative projects and 
programmes, to the mutual benefit of ail parties. There is 
also a long tradition of international collaboration in nuclear 
science and technology, with NRIs playing a key role in 
exchanges of scientific personnel, working on joint projects, 
and operating facilities and performing R&D on behalf of 
international entities such as the European Union. Many 
NRIs in the OECD/NEA Member countries have provided, 
and continue to provide training for scientists and engineers 
attached from overseas, especially from developing 
countries. 

The future roles of many NRIs are fraught with 
uncertainties but the expert group suggested that there 
wou Id be certain categories of activities which NRIs would 
pursue in varying degrees: 

• the development of major technologies for nuclear 
industries; 
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14 THE EVOLUTION AND ROLE OF NUCLEAR RESEARCH INSTITUTES 

Q0) • training and education of scientists and engineers; 
2:; 
~ • long-term or non-commercial R&D in the nuclear field 
2:; (e.g. , nuclear safety, safeguards, radioactive waste 
= B disposai , and fusion); 
@ 
@ • non-nuclear R&D; 
2:; 
~ • fundamental scientific research; and 

• independent advice to government. 

Government policies and funding will guide the evolution 
of NRIs. Over the years, NRls have developed core 
competencies in applying a multidisciplinary workforce to 
complex problems, and in the designing, building and 
operating of associated major scientific facilities. These 
re sources can continue to play an important , even 
indispensable role in the implementation of governments ' 
science and technology policies and objectives. These might 
include the continuing support of the long-term knowledge 
base in nuclear and non-nuclear fields or a greater role as a 
partner to industry. There is a widespread view that without 
government support of long-term R&D there is a significant 
risk of drying-up of the basic research capability in both 
nuclear and non-nuclear fields . That capability underlies, 
for example, the creation of future innovations such as the 
next generation of nuclear reactors, advanced materials, and 
improved health care, as weil as a deeper understanding of 
biological and environmental systems. 

It is recognised that national borders are not physical 
boundaries with respect to environmental and health effects 
of the operation of nuclear installations. The unique 
expertise developed in NRIs can be an invaluable asset to 
governments, independently of their nuclear options, with 
respect to guarantees for the safety of their citizens. This 
expertise has often played, and can continue to play an 
important role in intergovernmental discussion of desirable 
standards for the protection of people and the environ ment. 

The expert group concluded by suggesting that valuable 
long-term goal would be to increase co-ordination among 
NRIs in NEA Member countries or even worldwide, in 
order to optimise the deployment of nuclear expertise and 
facilities. There are many exce ll ent ex amples of 
international co ll aboration between NRls or joint R&D 
programmes, as weil as joint international sponsorship of 
R&D programmes and facilit ies at selected NRls. The 
expansion of su ch endeavours was seen as highly desirable, 
even while it was acknowledged that the role to be played 
by NRls in future wi ll vary considerably From country to 
country. 

Without government support of long-term R&D, basic research 
capability in both nuclear and non-nuclear fields could be 
seriouslyaffected. 
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1 J.-P. OLiVIER* 

THE GEOLOGICAL DISPOSAL OF RADIOACTIVE WASTE: 
AN ETHICALLY CORRECT 
AND TECHNICALLY SOUND STRATEGY 

T he need to protect future generations, notably their health and their environment against the effects of radiation, has 
always been a major objective in the management of long-lived radioactive waste. This objective is based on two 
main considerations. First, the recognition of our responsibilities to generations living in the far future and, second, 

the requirements for reliable technical solutions for the long-term isolation of spent fuel, high-Ievel and other long-lived 
waste over several thousands of years. The challenge can therefore be phrased as follows: "How could a strategy for the 
management of long-lived radioactive waste be developed which satisfies the responsibilities that current generations have 
vis-à-vis future ones, and which is safe and reliable enough in the 10ng-term?JJ 

This challenge has already been identified a few decades ago, but in spite of sorne attempts to present the ethical 
dimension of the proposed geological disposai solution in its proper perspective, the focus has been essentially on the 
sc ientific and technical aspects of the long-term waste isolation strategy. An early recognition of the long-term aspects of 
radioactive waste management was given almost 40 years ago when the Committee on Earth Science of the U.S. National 
Academy of Sciences (NAS) suggested that geological disposai was the most promising method for the safe disposai of 
high-Ievel radioactive waste. Obviously the NAS Committee had in mind the need to protect future populations from the 
risk of radiation exposure in the long term. Within the NEA, similar ex amples of the concern for the future can be found. 
The so-called "Polvani Report" on Objectives, Concepts and Strategies for the Management of Radioactive Waste Arising 
from Nuclear Power Programmes, stated in September 1977 that: 

"The disposai of long-lived wastes is a [more] difficult problem, essentially because of man 's 
Iimited predictive capability over such extended timescales, both with regard to the physical 
behaviour of the wastes and the environment, and to the future activities of man. The choice of a 
disposai scheme will therefore imply decisions on humanistic issues, such as the future stability of 
society and responsibility to future generations, in addition to purely technological considerations." 

Later, in 1982, another NEA report, entitled Disposai of Radioactive Waste - An Overview of the Principies Invoived, 
illustrated the issue of responsibility to future generations as follows: 

"A feature of discussions on the disposai of radioactive waste is the emphasis placed on 
considering the welfare of future generations. The principles that influence the attitudes of people 
in this matter include the general premises that it is wrong to knowingly commit preventable 
harm and that it is wrong to fail to take action which could prevent harm from occurring. And 
both of these app ly even when it is impossible to identify in advance the people who may be 
affected. Yet another principle is that those who benefit from an activity should also bear the 
cost - a principle that sometimes takes the form "the polluter pays". Principles such as these are 
obviously never fulfilled in an absolute manner. However, each has an influence which affects the 
final position taken by society. As always the balance between them is arrived at through a 
consideration of the detriments and the gains. 

"There have been suggestions that a time Iimit could be set or that sorne other means should be 
found for reducing the emphasis placed on future risks. This may be a necessary, pragmatic 
approach since the acceptance of unlimited responsibility for ail effects, no matter how small , 
could lead to an untenable economic commitment. The feeling of responsibility has become a 

'MR. JEAN-PIERRE OLIVIER IS HEAD OF THE NEA RADIATION PROTECTION AND WASTE MANAGEMENT DIVISION. 
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GEOLOGICAL DISPOSAL OF LONG-LiVED RADIOACTIVE WASTE 

strong factor in the search for technical solutions but what also has to be taken into account are 
the nature of the effects and the available resources. In the process of achieving a proper balance, 
the real question becomes "what is an acceptable level of risk to leave?" Since it is never poss ible 
to ensure absolute safety at any time, it is generally accepted that this society should attempt to 
leave conditions for future generations no worse th an it wou Id accept for itself." 

These two paragraphs suggested that the sustainable development concept which became popular in the late 80s and early 
90s and defined as "satisfying the need of the present without compromising the abi lity of future generations to meet their 
own needs", was already implicitly recogni sed by radioactive waste management specialists. 

Clearly, a responsible approach based on ethical considerations has been at the origin of the development of geological 
disposai strategies for long- li ved radioactive waste. However, such a fundamental moral and philosophical ambition has not 
been sufficiently weil perceived or understood, and this has led the NEA Radioactive Waste Management Committee 
(RWMC) in 1993 to suggest an in-depth review of the basis for the geological disposai strategy from the environ mental and 
ethical perspective. Indeed, with progress in national programmes, broad issues, such as environmental protection, ethical 
aspects, public perception and decision-making have become increasingly important. The RWMC, composed of high-Ievel 
representatives from national regulatory authorities and radioactive waste management agencies in charge of implementing 
national disposai programmes, had in the past issued several statements or "collective opinions" on the major issues in the 
field . The last one concerned the possibility to evaluate long-term safety of disposai solutions proposed for radioacti ve 
waste, and its main conclusion was that suitable methodologies exist for such long-term assessments. ln general , RWMC 
collective opinions are regarded as well-founded and objective, but so far they had been dealing mostly with technical 
issues. For the first time, it was suggested that non-technical matters should be addressed specifically. 

Such matters, obviously more subjective th an scientific ones, require an input from professionals in the field of ethics and 
environmental protection. ln particular, radioactive waste management problems are not unique, and the analogy is often 
made with chemically hazardous wastes which, for economic or other reasons, cannot be treated or recycled. Similarly, other 
modern industrial activities may, Iike nuclear energy, involve a risk of passing to future generations not only sorne benefits 
associated with a higher standard of living but also so rne unavoidable environmental hazards and burdens. In order to 
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Model of the repository for low-Ievel and medium-Ievel radioactive waste at Olkiluoto, 
Finland. 

promote a broad and balanced 
debate on th ese iss ues, th e 
RWMC organised in September 
1994 an international workshop 
in co-operati on with the OECD 
Environment Directorate. Thi s 
workshop covered th e 
environmental and ethical aspects 
involved in the disposai of long
li ved radioacti ve waste, notably 
questions of equity and fairness 
within contemporary generations 
and also between current and 
future generation s. Spec iali sts 
from environ mental protect ion 
and universiti es engaged in the 
study of the problems of modern 
soc iety and responsibiliti es 
towards future generations were 
in vited to parti cipate in th e 
di scuss ion s. Working sess ions 
covered th e bac kground of 
current environ mental poli cies 
and their implementation; ethi cs 
and the environment; a review of 
the geological di sposai strategy 
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for long-Iived radioactive waste and its implementation, including a discussion of disposai objectives; considerations of 
storage versus disposai; timing of programmes, and the question of waste retrievability. The workshop provided a detailed 
basis for a Collective Opinion which wou Id express the views of the RWMC on ail the major non-technical aspects of the 
disposai of long-lived radioactive waste. 

A draft collective opinion was therefore prepared summarising the les sons of the workshop. The main finding was the 
confirmation that the CUiTent strategy of careful and graduai implementation of geologic disposai as a final and essentially 
pass ive solution was better th an an indefinite storage approach which wou Id rely on forthcoming generations for 
maintaining its safety. The RWMC considered that 
responsibilities vis -à-vis current generations, which 
have to be consulted and involved in decision-making, 
and future generations, which should not inherit an 
unacceptable world from the past, could be discharged 
in a sati sfactory manner by a strategy of disposaI. In 
addition, given the extended schedules foreseen for 
the implementation of di sposai programmes (from 
several decades up to possibly a century before a 
repository can be sealed off), research could continue 
on other alternative strategies. In this context, none of 
the other strategies considered so far, such as sub
seabed disposai, space disposai or partitioning and 
transmutation of actinides, appear at present more 
acceptable or more efficient and economical than 
geo logical di sposaI. The final text of the RWMC 
Collective Opinion, Environmental and Ethical Basis 
of Ceological Disposai, was approved unanimously 
by the Committee at its special sess ion in March 
1995 , and subsequently published by the NEA (see 
in se rt). The Collective Opinion was supported by 
some 10 pages of background material illustrating the 
main findings of the workshop. 

ln thi s re spect, it is important to note that ail 
national programmes within OECD countries rely to a 
great extent, if not exclusively, on the geological 
disposai solution . They are designed to address in 
principl e ail the relevant moral and philosophical 
issues of equity and fairness concerning current 
generations as weil as future generations, and the 
po ss ible legacy of nuclear energy activities. 
Furthermore, from a tec hnical safety standpoint, 
safety assessments which have recently been conducted in a number of countries on the basis of site-specific information, 
suggest that geologic disposai could ensure a level of safety for the future equivalent to what we consider acceptable for 
ourselves. The intensive international co-operation taking place on R&D activities and on the ex change of experience on the 
features and the results of such safety assessments does contribute to their credibility. 

With these considerations in mind, the proposed geological disposai strategy, which integrates both technical and non
technical elements, appears to offer a reasonable answer to the most important questions raised. The compromise to be 
achieved between the two terms of the sustainable development concept, namely the needs of the present and those of the 
future, implies complex value judgements and technical choices. As their basis is openly di scussed and weil documented, 
such judgements and choices may hopefully be more easily understood and accepted. In this respect, the CUITent preference 
for the geological disposai solution for long-lived radioactive waste is clearly derived from a thorough consideration of the 
most relevant ethical and safety factors, and it is therefore fully justified that present geological disposai programmes 
continue to be supported actively. 
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GEOLOGICAL DISPOSAL OF LONG·LlVED RADIOACTIVE WASTE 

THE ENVIRONMENTAL AND ETHICAL BASIS OF 
THE GEOLOGICAL DISPOSAL OF LONG·LlVED RADIOACTIVE WASTE 

As part of its continuing review of the general situation in the field of radioactive waste management, and with 
particular reference to the extensive discussions at the recent NEA Workshop on Environmental and Ethical Aspects 
of Radioactive Waste DisposaI [Paris, 1-2 September 1994], the RWMC reassessed the basis for the geological 
disposaI strategy from an environmental and ethical perspective at its Special Session in March 1995. ln particular, 
the RWMC focused its attention on fairness and equity considerations: 

• between generations (intergenerational equity), concerning the responsibilities of current generations who might be 
leaving potential risks and burdens to future generations; and 

• within contemporary generations (intragenerational equity), concerning the balance of resource allocation and the 
involvement of various sections of contemporary society in a fair and open decision-making process related to the 
waste management solutions to be implemented. 

After a careful review of the environ mental and ethical issues, as presented later and discussed in detail in the 
proceedings of the NEA Workshop, the members of the NEA Radioactive Waste Management Committee: 

• con si der that the ethical principles of intergenerational and intragenerational equity must be taken into account in 
assessing the acceptability of strategies for the long-term management of radioactive wastes; 

• consider that from an ethical standpoint, including long-term safety considerations, our responsibilities to future 
generations are better discharged by a strategy of final disposaI th an by reliance on stores which require 
surveillance, bequeath long-term responsibilities of care, and may in due course be neglected by future societies 
who se structural stability should not be presumed; 

• note that, after consideration of the options for achieving the required degree of isolation of such wastes from the 
biosphere, geological disposaI is currently the most favoured strategy; 

• believe that the strategy of geological disposai of long-lived radioactive wastes: 

• takes intergenerational equity issues into account, notably by applying the same standards of risk in the far future 
as it does to the present, and by limiting the liabilities bequeathed to future generations; and 

• takes intragenerational equity issues into account, notably by proposing implementation through an incremental 
process over several decades, considering the results of scientific progress; this process will allow consultation 
with interested parties, including the public, at ail stages; 

• note that the geological disposaI concept does not require deliberate provision for retrieval of wastes from the 
repository, but that even after closure it would not be impossible to retrieve the wastes, albeit at a cost; 

• caution that, in pursuing the reduction of risk from a geological disposaI strategy for radioactive wastes, current 
generations should keep in perspective the resource deployment in other areas where there is potential for greater 
reduction of risks to humans or the environment, and consider whether resources may be used more effectively 
elsewhere; 

Keeping these considerations in mind, the Committee members: 

• confirm that the geological disposai strategy can be designed and implemented in a manner that is sensitive and 
responsive to fundamental ethical and environmental considerations; 

• conclude that it is justified, both environmentally and ethically, to continue development of geological repositories 
for those long-lived radioactive wastes which should be isolated from the biosphere for more than a few hundred 
years; and 

• conclude that stepwise implementation of plans for geological disposalleaves open the possibility of adaptation, in 
the light of scientific progress and social acceptability, over several decades, and do es not exclude the possibility 
that other options could be developed at a later stage. 
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G.M. FRESCURA, N. MAKI, J. REIG AND H.E. ROSINGER* 

. 
NEA CO-OPERATION WITH CEEC/NIS IN 
NUCLEAR SAFETY RESEARCH 

F ollowing the breakup of the Soviet Union in 1991, 
major national and international organisations 
initiated programmes to assess and improve the 

safety of nuclear power plants in countries operating 
Russian-designed reactors. Included were a multitude of 
bilateral and multinational assistance programmes, co
ordinated by the G-24, among which the European 
Commission (through the PHARE and TACIS 
programmes), the International Atomic Energy Agency, the 
nuclear safety account of the European Bank for 
Reconstruction and Oevelopment, and, of course, the co
operation and assistance programme of the OECO Nuclear 
Energy Agency (NEA) under the aegis of the OECO Centre 
for Co-operation with Economies in Transition (CCET). 

1 

There are currently se ven countries operating 58 Russian
designed nuclear power reactors ; 12 are also in various 
stages of construction. There are three principal reactor 
types: the 440-MW VVERs (pressurised-water reactors) 
including the older 230 models and the newer 213 models, 
the 1000-MW VVERs and the RBMKs (i.e. , the Chernobyl
type reactor). Significantly different safety features are 
found not only in the various reactor types, but also within 
the various generations of each type. 

At the J 992 Munich Summit, the G-7 undertook an 
impressive nuclear safety assistance package to deal with 
the safety of Russian-designed reactors and emphasised to 
the leaders of Russ ia and of Ukraine the importance of 
nuclear safety to the success of nuc\ear energy programmes 
worldwide. This assistance programme was reaffirmed at 
subsequent Summit meetings. So important is the subject of 
nuclear safety that the 1995 Halifax SummÜ agreed on a 
summit in Moscow next year on the practices of civil 
nuclear safety. 

The NEA Steering Committee has endorsed a broad
based programme to assist both the Central and Eastern 
European Countries (CEEC) and the Newly Independent 
States (NIS) of the former Soviet Union in planning and 
executing safety research programmes with a view to 
building up know-how and capabilities in safety technology 
pertaining to their nuc\ear power plants. 

This programme is based on the traditional areas of 
strength of the NEA, namely nuc\ear safety research and 

'MR. GIANNI FRESCURA IS HEAD OF THE NEA NUCLEAR SAFETY 
DIVISION. 
MM. JAVIER REIG, NOBUO MAKI AND HERBERT ROSINGER ARE 
MEMBERS OF THE SAME DIVISION. 

regulation, and is intended to contribute to and improve the 
CEEC/NIS nuc\ear safety culture by concentrating on long
term objectives, as a complement to the near-term technical 
upgrades to the highest-risk plants and improvements of 
operational safety. A safety research programme is an 
essential factor in ensuring the safe operation of the 
Russian-designed reactors . It provides the knowledge 
required to assess whether adequate safety margins are 
retained during reactor operation, the knowledge required 
to develop a good and, hopefully, independent regulatory 
regime, and the knowledge necessary to prevent accidents 
or manage them, should they occur. 

Unfortunately, independent safety research has seldom 
been carried out in a self-consistent manner in CEEC/NIS. 
Prior to the Chernobyl accident in 1986, there was 
practically no safety research programme comparable to 
those carried out in OECD Member countries. Comparable 
activities were oriented towards and restricted to the needs 
of actual steps in the development of Russian nuclear 
technology. After Chernobyl, there was a recognition of the 
importance of safety research programmes to ensure the 
long-term safety of the Russian-designed reactors. There 
were, however, also two philosophies on how to address 
safety research: one group held that relevant safety 
information and data should be imported and adapted to the 
Russian-designed reactors, while the other wanted to rely 
almost exclusively on national expertise even at the cost of 
duplicating some of the knowledge available in the West. 
The philosophy of "import and adapt" seems to have 
prevailed. This requires a high degree of scientific and 
technical co-operation involving the CEEC/NIS experts in 
the solution of nuclear safety problems by integrating them 
as true partners in the safety research programmes (i.e., 
"helping them to help themselves»). This scientific and 
technical co-operation establishes a more common base for 
the safe operation of nuclear power plants of Russian 
design and achieves a common understanding of the 
important safety issues. Hence, there is a need to involve 
the CEEC/NIS experts in the solution of nuclear safety 
problems and to develop a nuc\ear safety culture, one that is 
credible and in which the West can have faith. This is also 
one of the aims of the OECD/NEA Co-operation and 
Assistance Programme. 

The NEA has al ways fostered and encouraged 
international co-operation and collaboration among its 
Member countries in the area of nuclear safety research. 
Indeed, the mandate of the NEA Committee on the Safety 
of Nuclear Installations (CSNI) is to review periodically the 
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status of safety research in the international context. An 
example of this effort is the report by the Senior Group of 
Experts on Safety Research (SESAR) entitled Nuclear 
Research in OECD Countries. Now the CSNI is extendina 
this effort and encouraging closer co-operation among th~ 
safety research communities of the OECD Member 
countries and CEEC/NIS. 

u ~~~~ ____ ~~~~~ ______________ ~ 
The OECD-sponsored RASPLA V Project is concerned with 
refining strategies to maintain the integrity of reactor pressure 
vessels in the event of a core meltdown 

The NEA has a weil established international role, able to 
draw on a substantial store of experience and respected 
technical expertise to further technical interaction and co
operation in numerous areas of reactor safety research and 
r~wdations. The NEA is also aware that it can only play a 
IImlted role, and ensures that its co-operation programme 
with CEEC/NIS is carefully co-ordinated to complement the 
activities of other national and international organisations. 
The NEA is also actively promoting the RASPLAV Project, 
a safety research project in which 14 OECD Member 
countries and Russia are true financial and technical 
partners. This is the first OECD-sponsored joint safety 
research project set up in a non-OECD country. Given 
below are some of the current examples of the NEA 
programme of co-operation with and assistance to the 
CEEC/NIS. 

PROVISION OF NUCLEAR SAFETY 
INFORMATION 

CEEC and NIS experts are increasingly being invited to 
pal~ticipate in NEA workshops and speciali st meetings 
whlch are relevant to their nuclear programmes. 

During 1995, experts from CEEC and NIS have been 
invited to attend each of the 15 workshops and speciali st 
meetings sponsored by the NEA as part of its regular 
programme of work. Most of the technical areas of CUITent 
c?ncern il~ the OECD nuclear safe ty community are 
dlscussed ln these meetin gs . Some exampl es are: hi gh
burnup fuel, severe-accident management, steam-generator 
degradation, ageing of reactor components and systems, etc. 
There is, of course, also information available in th e 
CEEC/NIS that is of interest to Western ex perts. For 
example, at the Specialists ' Meetina on Hi ah-Burnup Fuel b - b ' 

Ru ss ian experts presented their data on experiments 
performed in Ru ss ia to study the transient behaviour of 
high-burnup fuel; that information had been unavailable in 
OECD Member countries, but was of significant interest. 

The NEA is also encouraging the participation of CEEC 
and NIS experts in International Standard Problem (ISP) 
exercises. This is deemed to be an effective way for these 
experts to gain international experience, establish links with 
their peers and demonstrate the degree of sophistication and 
development of the computer codes used in acc ident 
analyses. 

ENHANCEMENT OF NUCLEAR SAFETY 
RESEARCH CAPABILITIES 

The NEA is assisting the CEEC/NIS in the pl an ning, 
d~velop~ent and execution of safety research programmes 
wlth a vlew to building up capabilities in safety technology 
and safety analysis, in particular with respect to YYER 
reactors. In co-ordination with NEA Member countries, co
operative programmes continue to be pursued with the aim 
of completing or improving existing research facilities and 
training their staffs. Four NEA support groups have been 
organised to evaluate technical proposais, share experiences 
accumulated in OECD countries, and arrange for training of 
CEEC/NIS researchers in nationallaboratories, as weil as to 
assist in identifying sources of funding. The recent activities 
carried out by these support groups are briefly described 
below. 
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A large-scale test facility for VVER-1000 is under construction at the Electrogorsk Research and Engineering Centre (EREC) near 
Moscow. 

VVER-440/213 BUBBLER CONDENSER 
CONTAINMENT RESEARCH 

One of the safety concerns for the YYER -4401213-type 
reactors relates to the ability of the bubble-condenser 
con tainment system to maintain its integrity following 
certain postulated accidents, and thus limit the release of 
radioactive material to the environment. This system has 
been or is being installed in 14 YYER-reactor units 
consi stent with the defence-in-depth concept of reactor 
safety, and is the last physical barrier preventing releases 
outside the plant. A research programme is required to 
understand the fundamental physical phenomena and to 
develop a suitable mathematical model of this system and, 
subsequently, to verify its capability to represent adequately 
the phenomena that take place under accident conditions. 
The Support Group examining this issue consists of experts 
From five Member countries (France, Germany, Italy, the 
United Kingdom and the United States) and five non-OECD 
countries (Czech Republic, Hungary, Russian Federation, 
Siovak Republic and Ukraine). 

1 

A total of six meetings were held from 1992 to 1994 with 
a number of technical specialists from CEEC/NIS. The 
Support Group identified those technical issues that can be 
resolved by transferring knowledge available in OECD 
countries, as weil as a number of unresolved technical 
issues. The report summarising the most effective way of 
addressing the safety concerns related to the performance 
of the bubble condensers, as weil as a comprehensive 
description of the required experimental facilities, was 
finalised and issued in June 1994. The report was 
forwarded to the European Union which, very recently, 
awarded a contract for a detailed feasibility study. 

Currently the Support Group is continuing its activities in 
co-operation with the European Union and their 
contractors. In particular, the Group has been requested to 
make available its expertise to conduct a detailed technical 
review of the feasibility study. Furthermore, the Support 
Group is conducting activities aimed at defining the 
requirements relative to the instrumentation needed for the 
experiments and aimed at developing the test matrix and 
the associated analytical support. 
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VVER CODE VALIDATION MATRIX 

This research project is aimed at identifying specific tests 
and faciliti es necessary to validate the computer codes 
which are used to simulate the thermal-hydraulic behaviours 
of VVER-type reactors and the performance of their safety 
systems following postulated accidents. The Support Group 
consists of experts from four OECD Member countries 
(Finland, France, Germany and the United States) and fi ve 
non-OECD countries (Czech Republic, Hungary, Russian 
Federation, Siovak Republic and Ukraine). 

A total of fi ve meetings were held in 1993 and 1994. The 
lates t version of the VVER matri x includes ail relevant 
research facilities from nine Russian institutions as weil as 
other countries involved in the Support Group. 

At the Support Group meeting in June 1995 held in 
Moscow, the last version of the VVER Code Validation 
Matrix was discussed. In order to have an adequate matrix 
for code assessment, sorne additional efforts were needed. 
Therefore three task teams were set up: 

a) to proceed with the selec tion of suitable and well
doc umented tes ts to be used for computer code 
assessment, 

<i 
UJ 

Z b) to describe the VVER specific phenomena included in 
the matrix, and 'ü 

c) to develop criteria for data storage at a central location. 

RESEARCH ON THERMAL·HYDRAULIC 
BEHAVIOUR OF VVER·l 000 COOLANT 
SYSTEM 

This Support Group aims at assisting in the completion of 
the only existing facility intended to address the thermal
hydraulic behaviour of the coolant system of the VVER-
1000 reactor system. The Support Group consists of experts 
from four OECD Member co untri es (Finl and , France, 
Germany and the United States), the Commiss ion of the 
European Community (CEC), and the Russian Federation. 

The Support Group visited the fac ility at Electrogorsk 
(PSB), located near Moscow, in December 1994 and June 
1995, and provided a number of recommendations related to 
design improvements and construction of the facility, the 
instrumentation required, as weil as the test programme and 
the analyti ca l support . It s 1994 final report includes 
recommendations to complete the construction of the PSB 
fac ility, and to perform the ex periments needed for the 
thermal-hydraulic assessment of the VVER-I 000 reactor. 

The DECO Support Group's recommendations are in favour of 
completing the construction of the PSB facility. 

The Support Group, among other acti vities, assisted the 
Ru ss ian ex pert s in the development of detail ed 
spec ifi ca ti ons for the fac ilit y and th e assoc iated 
ex perimental programme. The ava il ability of de tail ed 
spec ifi cati ons was considered an essenti al step fo r th e 
correct execution of the project and in identi fying detailed 
needs and cos ts. Th e report PSB- VV ER : General 
Description was issued in May 1995, and was di scussed in 
detai 1 at the June 1995 meeting. The final design review of 
the PSB was also completed. 

The NEA is also funding the training of several Russian 
experts on computer codes, advanced instrumentation as 
we il as test preparation and exec uti on at Wes tern tes t 
fac iliti es (BETHSY, France; PKL, Germ any; PACTED, 
Ge rm any) to help them beco me fa mili al' with the 
characteristics of integral research fac ilities and ass ist the 
completion programme of the fac ility. 

t: NEA Newslelter Fall 1995 1 
-~~--------------------------~ 

<II 

U 



G.M. FRESCURA, J. ROYEN, A. MILLER, J.-P. CLAUSNER, B. KAUFER, E. LAZO· 

OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS: 
THE CONTRIBUTION OF THE NEA 

ln this paper, the authors summarise some of the contributions made by the NEA to operational safety in DECO 
countries. The information is organised around four general themes: operating experience and human factors, the role 
of PSA in decision-making and in regulation, the maintainance of margins and the enhancement of safety through 

accident prevention and mitigation. 

ln general, the emphasis of the NEA safety programme is related to safety research. Even with a mature nuclear 
industry, research continues to be vitally necessary to ensure the continuing safety of nuclear power plants. In particular, 
research is needed to provide the knowledge required to ensure that adequate safety margins are retained as 
components and systems age, that the implications of design changes and new operating modes are properly understood, 
and that severe accidents and emerging issues are suitably addressed. Research is a/so needed to provide plant 
opera tors with the information needed to properly manage transients and recover from accidents with minimum public risk. 
Safety research, therefore, is an essential complement to operational safety. 

OPERATING EXPERIENCE AND HUMAN FACTORS 

There is now a vast and increasing amount of reactor operational experience available. The NEA has systems in place to 
co llect, analyse and disseminate operational data in two key areas: safety-significant incidents (i ncluding the area of human 
factors) and occupational exposure. 

Safety Significant Operating Experience 

The process of collec ting information on safety significant operating experience, studyi ng it systematically and 
implementing the lessons learned from precursors is vital in ensuring a high level of safety and prevent ing serious 
accidents. Recognising the importance of feedback of operating experience, an international Incident Reporting System 
was established by the NEA in 1980. The system was subsequently extended to include countries outside the OECD area, 
and, cUlTently, it is operated jointly by the IAEA and the NEA. 

The Incident Reporting System is the only system readily accessible to regulatory bodies and government organisations. 
Its ai m is to prov ide detailed information on the root causes and lessons learned from the event, as opposed to simple 
description. Currentl y, the database contains more th an 2200 reports. It is updated quaterly and distributed through a 
network of national co-ordinators. 

One of the working groups of the NEA Committee on the Safety of Nuclear Installations (CSNI) is responsible for 
guiding the operation of the system, for identifying and examining generic issues and for bringing the relevant lessons to 
the attention of other committees. This Group has provided many important contributions to solving generic problems 
identified through operating experience. Recently, for example, following an incident at the Barseback nuclear power plant 
in Sweden which revealed the potential for a loss of emergency core cooling system pumps, the Group arranged an 
international critical review and compilation of data on the reliability of emergency core-cooling system strainers, to 
identify major uncertainties and to formulate proposais for additional research programmes. Similarly, the subject of the 
performance of motor-operated valves was reviewed during a specialist meeting held in 1994. 

Also, a variety of studies were conducted in the area of human factors including subjects such as training of nuclear 
personnel, analys is of incidents involving cognitive errors, use of digital technology in the control room and impact of 
advanced control-room design . 

• MR. GIANNI FRESCURA IS HEAD OF THE NEA NUCLEAR SAFETY DIVISION. 
MESSRS. JACQUES ROYEN, ALEXANDER MILLER, JEAN-PIERRE CLAUSNER AND BARRY KAUFER ARE MEMBERS OF THE SAME DIVISION. 
MR. EDWARD LAZO IS A MEMBER OF THE NEA RADIATION PROTECTION AND RADIOAOIVE WASTE MANAGEMENT DIVISION. 
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24 OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS: THE CONTRIBUTION OF THE NEA 

Among studies currently under way or planned is a review of the effect of ageing on safety-related systems. Another study 
considers unexpected failures of safety systems and will determine, through a selection of operating events, how and when 
deficiencies were identified and the reasons why they remained undetected. 

Another area of continuing interest is that of steam-generator-tubing degradation mechanisms. ln the fall of 1995, a 
workshop was held to exchange information on degradation, inspection, preventative and corrective measures as weil as on 
consequence and risk analysis, with emphasis on the regulatory aspects. 

In the area of human factors, efforts are devoted to validation of human reliability assessment methods. It is recognised 
that measuring human performance on a control-room simulator is very difficult and that the most serious errors are those 
associated with high-Ievel operator functions such as diagnosis, decision-making and strategy formulation. 

Information System on Occupational Exposure (ISOE) 

Exposure of workers to radiation is always a sensitive issue in operational safety. Throughout the world, occupational 
exposures at nuclear power plants have been steadily decreasing over the past decades. Regulatory pressure, technological 
advances, improved water chemistry and operating procedures have contributed to this decreas ing trend. 

To facilitate the exchange of techniques and experiences in occupational-exposure reduction, the NEA launched in 1992 
the Information System on Occupation al Exposures (ISOE). The system consists of databases that can be used for statistical 
and comparative studies and as a source of good practices and experiences. In addition, the ISOE Network and Technical 
Centres provide an open line of communication for real-time exchange of data, experiences, policies, etc. Also, ISOE expert 
groups are established from time to time to perform specific studies on issues of current interest. The system has grown 
considerably since its beginning. 

Currently, 5 J utilities from 17 countri es and Il national regul atory bodies participate in the system. The database 
represents 308 reactor units including PWRs, BWRs and CANDUs. Co-operative agreements are in place with the IAEA, the 
European Union and the Paris Centre of the World Association of Nuclear Operators. 

ROLE OF PROBABILISTIC SAFETY ASSESSMENT IN DECISION·MAKING 
AND REGULATION OF SAFE OPERATION 

The benefits and the shortcomings of PSA applications are now broadly appreciated and there is a clear trend for a wider 
use of this tool by ail those involved in safety-related decisions: regulators, designers and operators. 

ln 1993, the NEA set up a group of experts to review the status of technology and methods in this area. ln the last few 
years the group has concentrated on reviewing practices and methods employed in probabili stic assessments, on reviewing 
the development of safety goals and on exchanging information on current research programmes. In particular, studies were 
conducted on topics such as reliability data collection and analysis, operation at low power and shutdown conditions, ri sk
based monitoring of safety systems availability, human-reliability analysis methods for probabili stic safety assessments 
(PSA), etc. 

ln June 1995, the NEA conducted a special study on regulatory approaches to PSA. Some of the major conclusions were 
that: 

• PSA applied in the design stage of a plant is more cost-effecti ve than application to ex isting plants. Nevertheless, the 
application of PSA to ex isting plants has led to significant modifications that have reduced risk estimates by one or more 
orders of magnitude. 

• There still exists a gulf between the regulatory and utility familiarity with probabilistic analysis and the comprehension of 
such studies by the public and policy makers. 
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OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS: THE CONTRIBUTION OF THE NEA 

• There is concern that plant operators may not be taking full advantage of the insights into plant safety that the PSA offers. 
The plant insights gained from PSA cou Id be better integrated into the plant training, inspection and maintenance 
programmes. 

• Ongoing concerns are related to assuring consistency of practices and methods and to having access to high-quality 
reliability data, particularly data on human interaction and common-cause failures. 

MAINTAINING MARGINS: STRUCTURAL INTEGRITY AND AGEING 

Reactor eomponent Integrity 

The NEA through one of the eSNI Principal Working Groups provides a forum for exchange of information on 
experience from in-service inspection of nuclear power plants. At regular meetings experts from the NEA Member 
countries discuss occurrences of common interest su ch as reactor-pressure-vessel penetration cracking, steam-generator 
tube experience and general strategies for ageing. ' 

The group organises, from time to time, round robins in stress and fracture analysis. These contribute to a better 
understanding of the methods used to analyse in-service inspection results. An example of this is a leak rate round robin for 
piping, which is particularly important in the context of operational monitoring for leak-before-break purposes. Another 
ex ample is a comparati ve study now under way of the methods used in various countries to predict leak probabilities from 
smaller diameter piping. 

Ultrasonic inspection of a reactor pressure vessel in Germany 
is part of the CEC/NEA PISC Project. 

eEe/NEA Programme for the Inspection 
of Steel eomponents (PiSe) 

PIse was a major international effort which ended in 1993, 
to assess and improve non-destructive testing methods. Since 
its inception , the programme resulted in significant 
improvements in testing methods which, in turn, contributed 
to improved reactor safety and reliability. 

There have been three phases of PISe. The last one - which 
was the largest - demonstrated thatit is desirable to use 
multiple and diverse inspection techniques and that human 
and/or management factors are largely responsible for the 
scatter observed in the results. 

The final report has been completed; however sorne actions 
related to steam-generator tube and full-scale vessel testing 
are still continuing. 

Much effort is expended internationally on research into the 
aspect of ageing effects as represented by the degradation of 
metal properties due to mechanisms such as irradiation 
embrittlement, thermal ageing, fatigue, and corrosion of 
various sorts, and NEA activities have reflected this interest. 
There is an increasing interest in the degradation of the 
integrity of concrete civil structures, and also in the 
degradation of the insulation of electrical cab les. Another 
issue of interest is the sei smic safety re-evaluation of old 
plants. Recently the mandate of the relevant eSNI Working 
Group has been modified to allow the work to focus more 
directly onto these areas. . 
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26 OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS: THE CONTRIBUTION OF THE NEA 

ACCIDENT PREVENTION AND MITIGATION 

Accident Prevention 

NEA's work in this area has been focused on thermal-hydraulics of the reactor coolant system, emergency core-cooling 
system, residual heat-removal system, and associated system and component behaviour, as weil as on in-vessel thermal
hydraulic aspects of severe accidents. 

Validating code applications by experts other th an the code developers is done mostly through the organisation of 
International Standard Problem (lSP) exercises. These are comparative exercises in which predictions of different computer 
codes for a given physical problem are compared with each other and with the results of a carefully specified experimental 
study. NEA has organised sorne 30 ISP exercises in the area of thermal-hydraulics. 

It is generally recogni sed that performing these ISPs has provided tangible benefits in resol ving issues related to 
modelling of loss-of-coolant events, in identifying research needs and priorities, in investigating "user effects" and in 
helping to develop "Quality Assurance" methodologies. 

An activity related to the ISP is the establishment of a "Code Validation Matrix". This matrix is a comprehensive set of 
experimental data, collected and stored by the NEA, which is used for code validation. These two interrelated activities -
ISPs and code validation matrix - address the general question of what is adequate validation of the thermal-hydraulic 
computer codes used in accident analysis and operational safety. Answering this question is, in most cases beyond the 
capability of individual countries and thus require an international approach. Recognising the importance of this work to 
reactor safety, the NEA is assisting in the establishment of a code validation matrix for VVERs. 

Work is also performed in the areas of fuel behaviour and core physics, instrumentation requirements for the reactor 
coolant and associated systems, including the use of plant analysers and simulators for the purpose of developing accident
management strategies. 

Ali these activities contribute to a better understanding of the thermal-hydraulic behaviour within a primary circuit, up to 
initiation of core damage, and of accident progress ion, in vessel, after core melt has begun. They contribute to the 
prevention of accidents, and to the identification of appropriate accident-management procedures. 

Severe-Accident Phenomenology and Management 

Following the TM] accident, most countries have taken steps to control the residual risk resulting from accidents which 
were not considered part of the original design basis for the reactor. The NEA has sponsored a substantial programme of 
work in this area. 

The objectives of this programme are both at the level of the definition of common technical positions on severe-accident 
phenomena and their management and at the level of detailed technical exchanges. The NEA also establishes, when 
required, international research projects such as the TMI-Vessel Investigation Project and the RASPLAV Project. 

The OECD TMI-Vessel Investigation Project indicated that the margins to failure of the TM] vessel, in terms of 
parameters such as pressure and temperature, were larger than previously expected. The project demonstrated the 
importance of accident management, specifically the importance of adding cooling water to limit the reactor-vessel wall 
temperature and the importance of controlling pressure to avoid creep failures. The RASPLAV project, which is now in its 
second year, will build on these findings and investigate, on a large scale, the interaction of molten fuel and the lower head 
of a reactor pressure vesse!. In addition , the OECD Halden Reactor Project develops methods and tools for form ai 
verification and safety enhancement of computer-based operator support systems, including operator aids for severe
accident management. 

Despite significant improvement in understanding severe-accident phenomena and progression, important uncertainties 
still exist. Additional research for accident management in this area must determine whether more detailed information will 
really change a strategy or help the plant staff in their decision. Currently identified open issues and remaining uncertainties 
are not, however, of such importance as to impede the implementation of severe-accident management. 

~~ .... N.EA .. N.e.W.SI.e.tt.e r.F.a.II.1.9.95 .............................................................. 1 
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The OECO Halden Reactor Project develops methods and tools for operator aids in relation to accident management. 

1 

The work of the NEA in the field of severe accidents and their management co vers five areas: 

• Degraded Core Behaviour 

In the area of in-vessel degraded core behaviour, current activities include development of a core-degradation validation 
matrix, user and computer effects, fuel/coolant interactions, and in-vessel core- debris cooling through f100ding of the lower 
cavity. 

• Severe-Accident Phenomena in Containment 

CUITent and future work in this are a includes core/concrete interactions, molten fuel/coolant interactions (ex-vessel), 
steam explosions (ex-vessel) , ex-vessel debris coolability and melt spreading, direct containment heating and high-pressure 
melt ejection, and hydrogen behaviour. 

• Fission-Product Behaviour 

Current and future work in this are a includes the release and transport of primary-system fission products, aerosol 
behaviour/thermal-hydraulics-code-comparison exercises, fission-product-resuspension issues in severe accidents, physical 
and chemical characteristics of aerosols in the containment, cesium chemistry and physics affecting source term predictions, 
and iodine chemistry in reactor safety. 
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28 OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS: THE CONTRIBUTION OF THE NEA 

• Containment Aspects of Severe-Accident Management 

Work acc ident management includes a discussion of management strategies concerning severe accidents in the 
containment, in particular of advantages and disadvantages of CUITent accident-management strategies with respect to the 
use of water to cool a molten core in a containment, containment bypass and leaktightness, hydrogen-management 
techniques, and instrumentation to manage severe accidents. 

• Integration of Severe-Accident-Management Knowledge 

A Senior Group of Experts on Severe Accident Management (SESAM) is integrating the results of the work described 
above, as weil as work performed elsewhere, and reviewing the situation in OECD countries with respect to severe
accident management. SESAM has prepared in 1991 a report on prevention and mitigation aspects of severe-accident 
management; it has recently completed a new report on the implementation of severe-accident management. 

The major achievement of NEA expert groups has been to provide a consensus technical view regarding OECD Member 
countries' severe-accident research policies, countries' positions on severe-accident issues, the role of reactor containment 
in severe accidents, and the development of severe-accident-management programmes. This work has had a substantial and 
positive impact on the shaping of national policies and regulations, and on international exchanges of views regarding 
severe accidents and their management. It has been particularly important in helping to c1arify the respective roles of 
severe-accident prevention and mitigation. 

CONCLUSIONS 

The NEA provides a unique forum to exchange information on research programmes and results , on operating experience 
and, more importantly enables Member countries to develop corn mon technical positions on current safety issues. In turn, 
these common positions form the basis for the development and application of national positions. 

The main contributions of the NEA are in the areas of operating experience and human factors, probabilistic safety 
assessment, structural integrity and ageing, and accident prevention and mitigation. ln ail these areas, groups of experts 
review at regular intervals the state of the art and organise studies, workshops, preparation of reports, etc., aimed at 
di scussing issues of mutual concern and at arriving at corn mon technical positions. The use of specialist groups and 
specialist meetings to examine in depth specifie questions of nuclear safety and the use of international standard problems 
to provide a vehicle for discussion and comparison are the important characteristics of this programme. 
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1 C. PUYAL* 

CLOSE SURVEILLANCE OF NUCLEAR REACTORS 

T
he international conference SMORN VII (Specialist 
Meeting on Reactor Noise), organised under the 
auspices of the OECD Nuclear Energy Agency by 

Électricité de France (EDF) in association with the 
French Atomic Energy Commission, was held at Avignon 
from 19 t 0 23 June 1995. Nearly 200 specialists from 
25 countries took stock of the latest research and 
techniques for recognising anomalies in the operation of 
nuclear steam supply systems. 

Safety is the most important consideration for nuclear 
plant operators, while supplying their consumers with 
energy at a competitive price. Reducing down time is, 
therefore, an essential factor. Avoiding non-programmed 
shutdowns followed by maintenance operations is the aim 
of continuous operational surveillance. 

The idea is to detect promptly any anomaly that might 
arise in the operation of the system, to identify and interpret 
it in order to take the necessary action. Vibration and 
ab normal acoustic noise, excessive fluctuations in neutron 
and thermohydraulic parameters, are typical cases in point. 
Consider, for ex ample, the damage that might be caused by 
a stray object hitting the internai walls of the primary circuit 
of a pressurised water reactor (PWR) - an incident that 
could cost, depending on the time of year, some 5 million 
French francs per day of reactor shutdown. 

Since the end of the 60s, research workers in a number of 
countries engaged in the development of nuclear energy 
ha ve been working to improve our knowledge of the 
physical processes involved in nuclear reactor cores, using 
information collected on the fluctuations of the signais from 
operational neutron detectors, or fluctuations in temperature 
or f1 0w rate. Since 1974, SMORN conferences have been 
held every four years to help them keep abreast of the latest 
research and current techniques. After Rome in 1974, the 
conference was held in Gatlinburg (United States) in 1977, 
in Tokyo (Japan) in 198 l, in Dijon (France) in 1984, in 
Munich (Germany) in 1987 and, once again, in Gatlinburg 
(United States) in 1991. SMORN VII took place this year in 
France, in Avignon , from 19 to 23 June 1995. The 
International Atomic Energy Agency (IAEA), The World 
Association of Nuclear Operators (WANO) and several 
large nuclear industrial concerns were associated with the 
organisation of the Conference. 

• MR. CLAUDE PUYAL IS A MEMBER OF THE PRODUCTION GROUP 
OF ÉLECTRICITÉ DE FRANCE (EDF). HE WAS CO-PRESIDENT OF THE 
SMORN VII CONFERENCE. 

1 

During the conference, accumulated experience was 
presented on ail types of reactors (pressurised- water 
reactors, boiling-water reactors , fast neutron reactors, 
reactor systems of the former Eastern bloc, heavy-water 
reactors) . The principal areas considered concerned 
operating experience feedback with surveillance and 
diagnostics, the development and validation of sensors, the 
latest information processing techniques, such as spectral 
analysis, pattern recognition, neural networks and artificial 
intelligence, vibration of core support structures, the 
detection of loose core objects, the determination of nuclear, 
thermal and hydraulic characteristics of the reactor, the 
development of operating experience feedback for new 
surveillance systems and diagnostic aids. 

The subjects representing the state of the art in this 
domain can be divided into six general categories: 

REACTORS 

Pressurised-water reactors (PWR) are a major field of 
application (55 per cent of the units). Some of the studies 
relate to several or almost ail of the reactors of a given type 
or country. Studies of PWRs have been going on for a 
number of years, and are continuing as scheduled. 
Applications are presently being extended to new nuclear 
countries. 

Studies currently tend to concentrate on VVER reactors, 
only a few of which have surveillance systems. With respect 
to fast neutron systems, work is mainly continuing in the 
thermohydraulic domain. Boiling-water reactors (BWR) are 
a particular case in point because of the complexity of their 
problems, especially that of stability. Research and 
development are continuing in this are a with constant 
improvements being found. Recent applications of 
previously developed techniques to CANDU type reactors 
were also discussed. 

SIGNAL AND INFORMA nON PROCESSING 

Special consideration was given to signal and information 
processing at the conference, because of the wealth of 
information to be derived from fluctuations in operational 
and surveillance signais. The application of neural networks 
is on the upswing , and the technique may perhaps be 
extended to more general applications. 
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CLOSE SURVEILLANCE OF NUCLEAR REACTORS 

Research is continuing on the use of database systems, 
which embrace artificial intelligence techniques, by 
employing information produced by experts as weil as 
operating experience feedback. The importance of databases 
seems to be more and more appreciated . In addition, 
statistical methods, often developed in other areas, are 
finding application. Moreover, the concurrent use of several 
associated methods is being observed. The overall objective 
is to find indicators and descriptors that can be easily used 
by opera tors. 

G6 

G5 

10 .5 Oc 
G4 

U ~~ __ ~~~~ __ ~ __ -P~~~~ __ -'~~ 
Sample of vibration signais recording to detect anomalies in 
reactor operations. 

AREAS OF APPLICATION 

Vibrational behaviour and the detection of loose bodies 
can be considered to be weil understood. It now remains to 
adapt them to particular reactor types and to continue with 
several developments. 

The detection of primary circuit leaks by acoustic or 
radiation signais is a new SMORN theme. Methods exist 
(nitrogen 16, 13, and acoustic noise), but they have not yet 
been generally employed on reactors. 

Thermohydraulic problems and the stability of BWRs 
continue to be the subject of a number of studies, including 
temperature and f10w rate measurements in the primary 
loops. 

RESEARCH/DMLOPMENT AND MODELLING 

Modelling is continuing as needed , particularly 
mechanical modelling, for VVER reactors, and thermal 
modelling for measuring temperature coefficients. There 
remain, however, developments to be made to improve 
models in the case of anomalies. It is likely that such 
developments will lead to refining diagnostic procedures by 
enriching databases. 

SENSORS AND SYSTEMS 

Sensors being the essential organs for arriving at physical 
quantities, and monitoring the reactor, this link must be 
reliable and faithful. Continuous or periodic tests are, 
therefore, desirable. New developments remain to be 
accomplished: improvements in performance, new sensors. 
Modern methods continue to be the object of 
experimentation, but little progress has been made in 
introducing them in existing reactors. 

SURVEILLANCE 
----------~------------~ 

Surveillance systems tend to be generally applied to 
reactors, pressurised-water reactors in particular, as a 
function of the industrial context of each country, but 
operators are anxiously awaiting encouragement in the form 
of new standards. 

Operational experience feedback and an investigation 
conducted in close liaison with WANO have supplied 
instructive information on the development of methods and 
materials. Two major points need to be studied: 

• What information is indispensable to operators under 
normal or emergency conditions? What training should 
they receive? 

• Where, how and by whom should diagnoses be made, and 
in what form and how quickJy? 

Should a pool of experts be available to receive ail 
information in response to an alarm? Or shou ld a first 
diagnosis be left to the operator, with the help of expert 
systems and diagnostic guides, followed , if necessary by 
recourse to specialists? Sorne countries are opting for this 
direction. There is no easy answer - it depends on the local 
context and the ability of operators to take charge of unusual 
situations. 
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CLOSE SURVEILLANCE OF NUCLEAR REACTORS 

CONCLUSION 

Although techniques are improving and are being applied 
to surveillance systems, a number of points remain to be 
studied in depth and changed for the better. For example, in 
the surveillance area, a better definition of the thresholds of 
alarm would be welcome, based on decision theory. In the 
di agnosis area , models and limitations of their utility 
should be precisely defined. 

This event provoked a strong participation on the part of 
the new nuc!ear countries as weil as, for the first time, 
countries of the former Soviet Union. Participants engaged 
in fruitful exchanges of opinions and subjects for new 
developments were di scussed. The meeting of research 
workers and scientists with nuc!ear power plant operators 
using surveillance systems was deemed to be very useful 
and future SMORNs should ac t as a melting pot for 
researchers and users at nuclear power stations to exchange 
their views. 
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THE NUCLEAR POWER SITUATION IN OECD COUNTRIES 

SITUA noN AS OF 31 DECEMaER 1994 

At the end of 1994, the total capacity provided by the 340 reactors now installed was 282.8 gigawatts (GWe). Another 
19 reactors totalling 19.4 GWe were under construction and 6 reactors totalling 5.6 GWe were firmly committed. The total 
capacity of nucJear power plants in NEA countries in the year 2000 is projected to be about 301.8 GWe. The 1.5 GWe of 
capacity that are expected to be retired before the year 2000 are already deducted from these projections. 

Net GWe) NUCLEAR ELECTRICITY CAPA CITY IN NEA COUNTRIES 

1994 Actual 1995 2000 
NEA Country 

Nuclear % Nuclear % Nuclear % 

Belgium 5.5* 36.7 5.5 36.4 5.5 34.2 
Canada 15.4 13.9 14.7 13.6 14.7 13.0 
Finland 2.3* 15.8 2.3 15.6 2.3 13.9 
France 58.5* 54.9 58.5 54.9 64.4 56.8 
Germany 22.6* 19.8 23.1** 19.7 23. 1 19.6 
Italy - - - - - -

lapan 38.4* 19.8*** 39.6** 19.8*** 42.9*** 18.3*** 
Korea 7.6 26.4 8.6 26.6 13.7 27.7 
Mexico 0.6 1.9 1.2 3.6 1.2 3.3 
Netherlands 0.5 2.6 0.5 2.6 0.5 2.7 
Spain 7.4* 16.3 7.4 16.0 7.4 13.9 
Sweden 10.0 29.2 10.0** 28.7 10.0** 28.7 
Switzerland 3. 1 19.6 3.1 19.7 3.2 18.8 
Turkey - - - - - -

United Kingdom 11.9* 17.2 13. 1 ** 17.0 12.9 15.7 
United States 99.0* 13.2 100.0 13.2 100.0 12.8 

OECDTotal 282.8 16.1 287.6 16.1 301.8 15.7 

(Net GWe) STATUS OF NUCLEAR POWER PLANTS 

Connected Under Firmly Planned 
to the grid construction committed 

NEA Country 
Units Capacity Units Capacity Units Capacity Units Capacity 

Belgium 7 5.5 - - - - - -

Canada 22 15.4 - - - - - -

Finland 4 2.3 - - - - - -

France 56 58.5 4 5.8 - - 4 5.9 
Germany 21 22.6 - - - - - -

Italy - - - - - - 4 4.0 
lapan 49 38.4*** 5 4.7*** 2 1.6*** 20 21.8* ** 
Korea 9 7.6 7 6.1 4 4.0 5 4.4 
Mexico 1 0.6 1 0.6 - - - -

Netherlands 2 0.5 - - - - 2 1.2 
Spain 9 7.4 - - - - 4 3.0 
Sweden 12 10.0 - - - - - -

Switzerland 5 3. 1 - - - - - -

Turkey - - - - - - 2 2.0 
United Kingdom 34 Il .9 1 1.2 - - - -

United States 109 99.0 1 1.0 - - - -

TOTAL 340 282.8 19 19.4 6 5.6 41 42.3 

* Provis ional data. *** Gross data converted to net by the NEA Secretari at. 

** Estimate establi shed by the NEA Sec retariat. 
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1 NEWS BRIEFS 

1 

EVALUATION OF EMERGING 
NUCLEAR FUEL CYCLE SYSTEMS 

The International Conference on Evaluation of Emerging 
Nuclear Fuel Cycle Systems (GLOBAL '95) on 11-
14 September 1995 in Versailles, France, was attended by 
about 600 experts from 26 countries. Three general sessions 
were devoted to : fuel-cycle strategies, reprocess
in g/recycling , and waste management. A round table 
concluded the conference, in which the policy makers ' point 
of view was presented, and the nuclear industries ' view on 
the questions of the back-end of the fuel cycle debated. 

The technical aspects were discussed in 280 presentations 
covering strategies for the back-end of the fuel cycle, 
plutonium-fuel fabrication, reprocessing and recycling, 
advanced concepts for plutonium utilisation, actinide and 
fi ss ion-product partitioning and transmutation, waste 
minimisation, conditioning, storage and disposaI. 

Overall , a prudent approach emerged concerning the 
choice of specific options for the back-end of the fuel cycle 
(open or c10sed cycle). The tendency was not to privilege at 
present any one in particular, and it was recognised that the 
two options should coexist for the long term, which implies 
avoiding ail irreversible solutions in the Sh0l1 term. 

The mastering of techniques must be ensured through 
subsequent development steps, and the processes must 
be justifiable economically in the long term. The coherence 
of approach can be made understable to the public 
through its involvement in the main steps of the decision
making process. A follow-up conference will be held in 
September 1997 in Japan. 

INFORMING THE PUBLIC ON 
RADIOACTIVE WASTE MANAGEMENT 

The NEA organised an International Seminar, lnforming 
the Public on Radioactive Waste Management, which was 
held in Rauma, Finland, in June 1995, at the invitation of 
the Finnish electricity utilities TVO and IVO. The meeting 
brought together sorne 50 executives from 14 OECD 
countries and the Czech Republic , to reflect on future 
strategies for public information and public involvement in 
the field of radioactive waste management. 

One of the main outcomes of this meeting was that 
concern for the environment and a responsible attitude 
towards future generations must be a central focus of public 
information programmes. 

The presentations made at the meeting confirmed that 
radioactive waste agencies are conscious of their 
responsibilities for communicating with the public. Much 
work is under way in different countries to inform the 
public and the decision-makers of the progress achieved in 
developing final repository projects and building public 
confidence in nuclear waste management. , 

Ali countries producing high-Ievel, long-lived nuclear 
wastes are engaged in the development or implementation 
of 10ng-term disposai programmes of those wastes in deep 
geologic formations, and the concepts and methods are 
readily available for such disposai under safe conditions. 
Over the next decades , radioacti ve waste management 
programmes will involve construction and operation of final 
disposai facilities . 

The participants emphasised that special attention should 
be paid to c1arifying, for the public, the principles governing 
the safety of waste repositories over the long term. It was 
recalled that the whole concept of waste disposai is based 
on a commitment by those who produce wastes today to 
choose specific technologies and strategies in order to 
minimise the burden they are passing on to future 
generations, and on reliance on «passive» safety concepts 
which do not require permanent monitoring of the disposed 
waste. 

The participants also recognised the importance of 
involving the public and local authorities around proposed 
sites of future waste repositories in every step of the 
decision-making and implementation processes. 
Communities in several countries have already accepted 
radioactive waste disposai activities in their areas as a result 
of careful programmes of public information and 
consultation. 

The proceedings of the Seminar will be published in the 
early part of 1996. 

NEA Newsletler Fall 1995 

33] 



NEW NEA PUBLICATIONS 

PHYSICS OF PLUTONIUM RECYCLlNG, 
Volume 1 - Issues and Perspectives 
ISBN 92-64-14538-9 
Price: France FF 150 - Other countries: FF 195 US$ 39 DM 55 

OECD DOCUMENTS 

NUGLEAR ENER€iVAGEiNCV. 

Attitudes towards plutonium management vary from country to country 
and from utility to utility: some regard plutonium as a liability and 
others as a valuable source of energy. 

The purpose of this study is to review the physics issues associated with 
plutonium-recycling strategies. Il specifically addresses the impact of 
amounts, compositions, and tox icities of plutonium, transuranic fl ows 
and in ventori es depending on the vari ous choices for managing the back 
end of the fu el cyc le. Impac ts on reac tor perform ances are also 
explicitlyaddressed. 

This study should contribute to a better understanding of the technical 
issues at stake concerning plutonium recycling, and to improving the 
anal ysis of the relevant strategies. 

Volume Il - Plutonium Recycling in Pressurized-water 
Reactors 
ISBN 92-64- 14590-7 
Price: France FF 130 - Other countries : FF 170 US$ 35 DM 49 

Thi s repo rt desc ribes two such benchmark studi es conce rning 
pressuri zed-water reactors. It dea ls with the cal cul ati on of ph ys ics 
parameters as they evolve with increas ing irrad iation for PWRs fuelled 

with MOX of two different isotopic qualities: one with a typical first
cycle MOX, and the second with a fifth-recyc le plutonium having a 
poor isotopic quality. Methods required for obtaining satisfactory results 
are also identified. 

Volume III - Void reactivity Effect in Pressurized-water 
Reactors 
ISBN 92-64-14591-5 
Price: France FF 100 - Other countries : FF 130 US$ 27 DM 37 

This report describes such a benchmark study in which the perfo rmance 
of nuclear data libraries and codes currently ava ilable are compared 
with regard to the void reacti vity effect calculalions in such UOX/MOX 
pressurized-water reactor lattices. 

Volume IV - Fast Plutonium-burner Reactors 
ISBN 92-64-14703-9 
Price: France FF 60 - Other countries: FF 80 US$ 16 DM 22 

This report covers the benchmarking of codes and da ta se ts on 
beginning-of-Iife configurations of oxide-fuelled and metal-fuelled fas t 
plutonium-bumer reactors. Discrepancies among participants' solutions 
for the neutron balance and its components are identi fied. Methods 
required for obtaining satisfactory results are also identi fied as are 
requirements for supporting critical fac ility measurements. 

Volume V - Plutonium Recycling in Fast Reactors 
ISB N 92-64-14704-7 
Price: France FF 140 - Other countries: FF 180 US$ 37 DM 52 

This report co vers the perfo rmance of fas t bumer reactors operating in a 
multirecyc le mode. Benchmark results assess metal-fuelled fast burner 
reactor performance parametrica lly in transuranic conversion ratio (0.5 
to 1.0), and determine the net tox icity f1 0w to a geologic repository 
when a closed fast burner fuel cycle is used to burn the thermal reactor 
spent fuel. Il is found that a fas t bumer reactor closed fue l cycle could 
be utili sed to reduce signi ficantly the radiotox icity ori gi nating in the 
light-water reactor cycle which otherwise was destined for burial in the 
repository. 

BINDING MO DELS CONCERNING NATURAL ORGANIC 
SUBSTANCES IN PERFORMANCE ASSESSMENT 
Proceedings of an NEA Workshop organised in co-operation with the 
Paul Scherrer Institute 
Bad Zurzach, Switzerland, 14-1 6 September 1994 
ISBN 92-64-14527-3 
Price: France FF 230 - Other countries: FF 300 US$ 60 DM 84 

Natural organic substances (i.e., humic and fui vic ac ids) are important 
in radi oacti ve waste di sposai programmes for predictin g the fa te of 
radi onuclides mi grati on in th e environment. A rece nt wo rkshop 
organised by the OECD Nuclear Energy Agency, in co-operation with 
the Paul Scherrer Institute (Switzerland), brought together ex perts From 
vari ous NEA Member countri es to di scuss and rev iew the CUITent 
eva luati on of natural organi c substances, their characteri sation and 
isolation, documentation on ex isting mathematical models, competition 
with inorgani c li gands in forming radi onuclide complexes, and their 
influence in perfo rmance assessment fo r a variety of georogic media. 
These proceedings present the papers submitted at the workshop and a 
summary of the di scuss ions on the l'ole of orga ni c substances in 
performance assessment. 
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1 NEW NEA PUBLICATIONS 

INEX 1 - AN INTERNATIONAL NUCLEAR EMERGENCY 
EXERCISE, ANALYSIS OF RESULTS 
ISBN 92-64- 14560-5 
Price: France FF 320 - Other countries: FF 400 US$ 80 DM 11 5 

Since the acc ident at Three Mile Island in 1979, many countries have 
been parti cularly interested in emergency planning and preparedness for 
nuclear acc idents. The acc ident at Chernobyl in 1986 highlighted quite 
clearl y the importance of the international and transborder aspects of 
these acc idents. The OECD Nuclear Energy Agency has been very 
acti vely in volved in thi s area in response to requests originating from its 
Member countries. In 1993, it launched the first International Off-site 
Nuclear Emergency Exercise (lNEX 1) to improve international co
operati on and co-ordination in case of nuclear accidents. 

This report describes the exercise in detail and provides an in-depth 
analysis of the results, ex peri ences and lessons learned from il. 
IIlustrated with numerous maps, and clearly written, with step-by-step 
procedures, the report can also be used as a dicdatic tool to re-enact the 
emergency exercise as thoroughly and effi ciently as INEX 1 itse lf. 

THE IMPLEMENTATION OF SHORT·TERM 
COUNTERMEASURES AFTER A NUCLEAR ACCIDENT 
(Stable lodine, Sheltering and Evacuation) 
Proceedings of an NEA Workshop, Stockholm, Sweden, 1-3 June 1994 
ISBN 92-64-1 4689-X 
Priee: France FF 21 0 - Other countries: FF 275 US$ 54 DM 80 

Emergency planning and preparedness, and emergency management are 
two of the most important elements of any country's nuclear power 
programme. Although much improvement in the se areas has been made 
since the Chernobyl accident in 1986, governments continue to strive to 
test and update their programmes, and to find better methods for the 
practical implementation of countenneasures in case of an accident. 

These proceedings present the results of a workshop organi sed by the 
OECD Nuclear Energy Agency to discuss these issues. The conclusions 
drawn by the workshop participants show that considerable progress has 
been made in thi s area, although additional refinement is necessary in 
the area of international co-ordination of countermeasures, and in the 
detail s of the prac ti ca l impl ementati on of counterm eas ures . 
Recommendations as to fmther improvements in these areas are also 
included in these proceedings. 

THE RADIOLOGICAL AND HEALTH IMPACT OF 
CHERNOBYL ACCIDENT - TEN YEARS ON 
Free upon request 

Ten years after the Chernobyl acc ident, it is poss ible to draw some 
lessons from the accident and to arri ve at a more accurate assessment. 
The fact remains that the future consequences in terms of health effects 
remain imprecise for simple technical reasons, and consequently, lend 
to a competition between those who want to minimi se the consequences 
of the acc ident and those who prefer to promote a catas trophi c 
assessment. In this context, the NEA has attempted to make an honest 
assessment on the state of the contaminated terri tories, the state of 
health of the populations and, on that basis, to try to predict the risks to 
be expected not onl y for man but also for th e environment. The 
publication is aimed at an interested public who wi sh to be informed 
about the salient points of the Chernobyl accident and benefit from a 
concise and simple consensus view of ail the results to be publi shed by 
international organisations or under bilateral agreements on the issue. 

THE INTERNATIONAL INTRAVAL PROJECT
FINAL RESULTS 
Free upon request 

The INTRA VAL project was set up to bring together ex perts concerned 
with the validity of the informati on and the models used to make 
predictions to ensure the credibility of the performance assessment for 
radioacti ve waste repositories. Il involved comparison exercises based 
on geological data from sites in four continents. This report comments 
briefl y on the recent debate of groundwater flow and transport models, 
outlines the methodology adopted to evaluate the 18 different test cases 
of Phases 1 and 2, and summarises the overall findings of the project. 
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NEW NEA PUBLICATIONS 

NUCLEAR LEGISLATION Analytical Study 
[SBN 92-64-14586-9 
1995 Subscription 
Price: France FF 780 - Other cOllntries: FF 935 US$ 190 DM 267 

This publication is part of the series of analytical stlldies of the major 
aspects of nllclear legislalion in OECD Member cOllntries prepared by the 
NEA in co-operation with the appropriate services of countries concerned. 
It contains a revised and expanded version of the 1983-84 study reflecting 
new changes in nuclear law and encompassing new Member countries to 
the OECO since then. It also reviews the body of regu lations governing 
nllclear activities in the OECO area as weil as the institutional framework 
in which sllch regulation are applied in each country. 

NEA STATUTE 
Free upon request 

NUCLEAR LAW BULLETIN 
ISBN 92-64- 1 
Annual Subscription 
Price: France FF 210 - Other countries: FF 230 US$ 44 DM 88 
No. 56 + Supplement Oecember 1995 

NUCLEAR ENERGY PROGRAMMES IN OECD/NEA 
COUNTRIES 
ISBN 92-64- 14466-8 
Priee: France FF 90 - Other counlries: FF 115 US$ 24 OM 33 

Thi s seri es of 15 in fo rm ati on fac t sheets desc ri bes the nu clea r 
programmes in NEA Member countries where such programmes ex ist, 
that is Belgiul1l , Canada, Fin land, France, Germany, Italy, Japan, Korea, 
Mexico , the Netherlands, Spain, Sweden, Switzerl and, the United 
Kingdom and the United States. 

For each country, a six-page standardised fac t sheet co vers the main 
co mponent s of the nati onal nuclea r programme, in cludin g it s 
organi sati on and characte ri stics. Each fact sheet contains also, as 
appropriate, the fo llowing main headings: energy policy; nuclear enrgy 
po li cy; curren t figure s; co mpetent bodies; radioactive was te 
management; international co-operation; and public in fo rmation. 
Data, provided direct ly by Member countries and updated at the time of 
publication , are enh anced by orga ni sa ti on chart s and co lour 
photographs. 

This information fi le, should prove a useful didactic tool for decision
makers, elected representat ives, teachers and students. 

~")AEN 
'-~ NEA 

NUCLEAR LEGISLATION 
ANALYTICAL STUDY 
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1 NEW NEA PUBLICATIONS 

1 

RADIOACTIVE WASTE MANAGEMENT IN PERSPECTIVE 
ISBN 92-64-14692-X 
Price: France FF 240 - Other countries: FF 310 US$ 63 DM 89 

Rad ioacti ve waste management is often cited as the most important 
unresolved issued concerning nuclear energy, but a broad scientific and 
tec hni ca l consensus ex ists among speciali sts that ail categories of 
radioacti ve waste can be managed and disposed of safe1y with current 
techniques , provided it is done in accordance with ail regulatory 
requirements. Many stages of radioactive' waste management, including 
the disposai of low-Ievel and medium-Ievel waste, have actually become 
routine industrial procedures. Strategies are also being developed to 
store and di spose of hi gh-Ievel, long- li ved waste in deep geological 
repositori es. 

This clearly written, conci se report is intended for the non-specialist 
reader interested in the situation of radioactive waste management in the 
OECD area, and in the current ex pert consensus on the subject. It 
ex plains the differe nt principles and stages of radioactive was te 
man age ment for each category of waste , and addresses issues of 
environment al protection , safety assessments , financing , public 
concerns and international co-operation. Annexes summarise the current 
nati onal rad ioac ti ve was te management programmes in OECD 
countries. 

INFORMING PARLIAMENTARIANS 
ON NUCLEAR ENERGY 
An exchange of experience between OECD and Central and Eastern 
European Countries 
Bilingual 
Free upon request 

Prov iding clear and accurate information to decision-makers is a key 
element that contributes to the quality of work for new or amended 
legislation for the safe use of nuclear energy. 

1 n several co untri es of central and eastern Europe and the New 
Independent States, nuclear energy issues have increasingly been the 
subject of debate within national Parliaments and at the level of locally 
elected representatives. [n many of these countries, new basic laws are 
being developed in this area. 

ln order to respond to these information needs, the OECD Nuclear 
Energy Agency (OECD/NEA) has organised an international seminar 
on infonning decision-makers, and in particular parliamentarians, in the 
nuclear fie ld. The pUl'J)ose of the seminar was to foster an exchange of 
experience between OECD countries and central and eastern European 
countries. This publication contains a selection of pa pers presented at 
the seminar. 
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INFORMING THE PUBLIC ON 
RADIOACTIVE WASTE MANAGEMENT 
Proceedings of an International Seminar, Rauma (Finland), 
13-15 June 1995 
ln preparation 

Radioacti ve waste management is one of the key questions which have 
dominated debates on nuclear energy for over a decade. The evolution 
of long- li ved radioactive waste man agement programmes from the 
conceptual to the operational phases implies new communication 
chal lenges to keep the public informed of the scientific, technical , 
institutional and economic progress made in this area, at both national 
and locallevel. 

This publication reports on the proceedings of an international seminar 
organised by the OECD Nuclear Energy Agency on information 
strategies and means of addressing public concerns on ethical , 
environmental and other issues arising from future developments in 
radioactive waste management. lt includes the text of the main 
presentations and a summary of the conclusions of the seminar 
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