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— to contribute to sound economic expansion in Member as well as non-member countries 
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— to contribute to the expansion of world trade on a multilateral, non-discriminatory basis 
in accordance with international obligations. 

The original Member countries of the OECD are Austria, Belgium.Canada, Denmark, France, 
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Member countnes of OECD as well as Australia, Canada, Japan and the United States. The Commission 
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The primary objective cf NEA is to promote co-operation among the governments of its 
participating countries in furthering the development of nuclear power as a safe, environmentally 
acceptable and economic energy source. 

This is achieved by: 
— encouraging harmonization of national regulatory policies and practices, with particular 

reference to the safety of nuclear installations, protection of man against ionising radiation 
and preservation of the environment, radioactive waste management, and nuclear third party 
liability and insurance; 

— assessing the contribution of nuclear power to the overall energy supply by keeping under 
review the technical and economic aspects of nuclear power growth and forecasting demand 
and supply for the different phases of the nuclear fuel cycle; 

— developing exchanges of scientific and technical information particularly through 
participation in common services; 

— setting up international research and development programmes and joint undertakings. 
In these and related tasks, NEA works in close collaboration with the International Atomic Energy 

Agency in Vienna, with which it has concluded a Co-operation Agreement, as well as with other 
international organisations in the nuclear field. 
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HIGHLIGHTS 

Many governments recognise the 
significant contribution that nuclear 
energy can make toward economic 
development and environmental 
protection. View of (fie Darlington 
nuclear power plant in Canada. 

In a period of rapid changes in world affairs, the past year has been marked by 
a number of diplomatic and technical developments intended to give more 
substantial form to the new policy directions and priorities that have emerged during 
the past few years. 

For the energy sector, one of the chief imperatives is the requirement to meet the 
growing world demand for energy, while at the same time protecting the 
environment. The United Nations Conference on Environment and Development 
(UNCED), held in Rio de Janeiro last June, called for further efficiency in energy 
production and consumption, and stressed the need for reliance on environmenhlfy 
sound energy systems, an objective that is specifically addressed in the Framework 
Convention on Climate Change that was opened for signing at the conference. In 
order to achieve this broad objective, more attention needs to be given to the 
growing interdependence between countries in the energy field and to the 
development of compatible approaches to energy and environmental policies. 
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NUCLEAR DEVELOPMENT 

The outlook for the growth of nuclear power continues to be uncertain, although 
during the year a further three plants of 3.7 GWe came into service in OECD 
countries. Total nuclear generating capacity in the OECD rose to 267.2 GWe, 
which contributed about 23.5 per cent of total electricity production. Another 19 
plants were under construction. On the world scene, the development of nuclear 
power was concentrated in the western Pacific region, with the Republic of Korea, 
Taiwan, and China continuing to build and order additional plants. Towards the end 
of the year, the Russian government indicated that it intended to continue its 
construction programme in the near future. 

A number of new fuel cycle facilities were also opened during the year. In 
Japan, a new uranium enrichment plant came into operation. The first commercial 
reprocessing plant in Japan was licensed, while the new UP3 reprocessing plant at 
Cap La Hagre, France, was completed with the authorisation for the start-up of the 
vitrification piant. In the United States, the National Energy Policy Act was adopted, 
which reforms the nuclear licensing process by providing in particular for one-step 
licensing. The new nuclear provisions thereby give the Nuclear Regulatory 
Commission additional flexibility and authority regarding the timing and format of 
post-construction hearings. 

The NEA activities on nuclear development continued to focus on resource and 
economic studies, but without neglecting new technology developments such as the 
research into the transmutation of wastes and the issues related to plant ageing. The 
lotest edition of the NEA regular publication on Uranium Resources, Supply and 
Demand (Red Book) was published. It contains for the first time a large amount of 
information pertaining to the uranium situation in the former Soviet Union. The 
preparation of a study on qualified manpower was completed and a workshop was 
held to discuss this topic and the concerns over reduced availability of nuclear-
qualified components. The study on Brood Economic Impacts of Nuclear Power was 
also published. This assessment of the economic externalities of nuclear power 
suggested that the costs reviewed in the microeconomic studies conducted by utilities, 
and used by the Agency in its work on comparing electricity generation costs, 
provide a sound economic basis when considering nuclear power in competition 
with other power station choices. 

NUCLEAR SAFETY 

The extensive NEA programme in the field of nuclear safety and regulation is 
focused mainly on current reactor safety issues and on improving the safe operation 
of technical systems in use. The work covers activities related to operating 
experience and human factors, structural and component integrity, prevention and 
management of accidents, and regulatory cooperation and information exchange. 
Many of the Agency's co-operative activities with central and eastern European 
countries and the New Independent States of the former Soviet Union are 
concentrated in these fields, and there is an increasing participation of 
representatives from these countries in the meetings and studies of the NEA's various 
specialist working groups. 
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In 1992, the NEA extended its co
operative activities with central and 
eastern European countries. View 
of the Dukovony nuclear facility in 
the Czech Republic. 

RADIATION PROTECTION 

The internotional debate prompted in 1990 and 1991 by the new 
recommendations of the International Commission on Radiological Protection (ICRP) 
and the subsequent need to revise the applicable guidelines issued by the other 
international organisations, continued during 1992. This debate focused on the 
revision of the CEC Radiation Protection Directives and the Basic Safety Standards 
for Radiation Protection sponsored by the IAEA, the NEA and other international 
organisations. It has resulted in a substantial consensus on general principles, but 
has also led to the identification of a number of important issues requiring further 
consideration. The NEA made a substantial contribution to this process, particularly 
in areas such as the harmonization of radiation protection and nuclear safety 
requirements. 

Another important development in international cooperation was the launching 
of the international Information System on Occupational Exposure (ISOE), which 
provides for the exchange of information on radiation exposures and radiation 
control techniques in the workplace. This information system, which already covers 
the majority of nuclear power plants in the OECD area, is expected to make a useful 
contribution to the protection of workers in nuclear facilities. 

The management of the radiological consequences of nuclear accidents was 
another main concern of the Agency during 1992. In this area, the definition of 
intervention criteria continued to be addressed within the context of the revision of 
the Basic Safety Standards. Moreover, the Agency undertook to provide an original 
contribution to internotional co-operation in the more specific technical orea of 
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emergency planning. In this respect, the actions of the Agency focused on the 
preparation of an international nuclear emergency exercise, in cooperation with the 
IAEA and the CEC. This exercise, which may be followed by others, is planned for 
the spring of 1993. 

RADIOACTIVE WASTE MANAGEMENT 

Four new facilities for the disposal of iow-level, short-lived radioactive waste 
started operation in 1992 in OECD countries. These are the Centre de I'Aube in 
France, the Olkiluoto repository in Finland, the El Cabril repository in Spain, and the 
Rokkasho Mura site in Japan. These facilities represent significant technical 
achievements and demonstrate the acceptability of practices that have been proven 
safe and have been licensed through transparent consultation procedures. In 
addition, the Morsleben low-level waste repository in Germany, the operation of 
which was interrupted in 1990 because of alleged legal and safety-related 
deficiencies, was allowed to resume operation at the end of 1992. 

3 

In 1992, several low-level and 
intermediate-level waste disposal 
sites were commissioned, like the 
VLJ Repository at Olkiluoto in 
Finland. 



In the field of R&D on deep geologic disposal of radioactive waste, the 
symposium organised in October 1992 in Stockholm by the NEA and the Swedish 
Nuclear Fuel and Waste Management Company (SKB) formally concluded the OECD 
Stripa Project where research had been carried out on an international basis since 
1980. The symposium confirmed that the project has been of considerable 
assistance to participating countries, notably by enabling scientists to develop new 
techniques for the characterisation of potential disposal sites for high-level and long-
lived waste and providing a foundation for current national programmes. 

NUCLEAR SCIENCE 

The new NEA Nuclear Science Committee (NSC) was formed to bring together 
under a single body the wide scope of scientific activities relevant to nuclear energy. 
It aims to identify and promote new scientific studies in areas important for the 
evolution of this technology, and also to consolidate and improve the methods used 
for solving existing problems. In its first year, the committee has established working 
parties to examine international cooperation for nuclear data evaluation, advanced 
computing for nuclear applications, and the physics problems of plutonium recycling. 
It has also set up short-term review groups to evaluate the needs for new activities in 
several different fields: neutron reaction data, surveillance and diagnostics, and 
chemistry for nuclear energy applications. 

The task of the NEA Data Bank is to provide users in Member countries with the 
computer programs and data needed to make calculations over a wide range of 
applications in nuclear technology. It works closely with the scientific community and 
with data centres worldwide to build up a comprehensive and, where possible, 
verified or validated stock of programs and data. Achievements in 1992 were the 
completion of the evaluated neutron data file JEF-2.2 and the publication of a review 
of the Chemical Thermodynamics of Uranium. 

NUCLEAR LIABILITY 

In April 1992, a Joint Protocol entered into force linking the operation of the two 
international conventions on liability for nuclear accidents — the Paris Convention, 
adopted in 1960 under the auspices of the NEA, and the Vienna Convention, 
adopted under the auspices of the IAEA in 1963. Adherence to the Joint Protocol 
allows contracting parties to either one of the liability conventions to benefit from the 
provisions of the other. The Joint Protocol was concluded in response to the 
Chernobyl accident, pending a more fundamental revision of the global liability 
regime. That revision process is still under way. 

PUBLIC INFORMATION 

In the field of public information, the NEA continued its efforts to improve its 
publications programme to enhance the visibility of the Agency and to make the 
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results of its work better known to non-specialist readers. The NEA also organised 
three international seminars on information and communication about nuclear 
energy, based on the experience in OECD countries. 

NON-MEMBER COUNTRIES 

During the past year, the Agency further developed its cooperative activities with 
several groups of countries outside its membership. It has progressively reinforced 
co-operation with the central and eastern European countries, particularly in the 
areas of nuclear safety and regulation, as well as nuclear law. It also undertook 
several specific nuclear safety projects as part of the OECD's special programme of 
assistance to the New Independent States of the former Soviet Union. 

Meanwhile, the Agency's relations with the socalled Dynamic Asian Economies 
operating nuclear power facilities have storted to lake more substantial form. In this 
context, the Republic of Korea formally applied to become a member of the NEA, 
and the OECD Council officially decided to invite it to join the Agency. 
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TRENDS IN NUCLEAR POWER 

NUCLEAR DEVELOPMENT AND THE FUEL CYCLE 

A close-up of an advanced gas-
cooled reactor fuel loading and 
unloading machine. 

In contrast to the numerous activities at the international level, the nuclear power 
situation in OECD countries has shown little progress during the year. Except for one 
new plant order in France and the acquisition of a new site for future nuclear plants 
in japan, there do not appear to be any other orders for new plants in the offing in 
OECD countries. According to the NEA's Nuclear Energy Data (the Brown Book), 
which contains electricity generation, nuclear power and fuel cycle data based on 

I 
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official statistics submitted by OECD countries, production of electricity from nuclear 
power plants has increased slightly to reach a total of 1628 TA'h. At the end of 
1992, 320 nuclear power plants were in operation in the OECD area. Taking into 
consideration the plants already under construction or firmly planned, total nuclear 
electricity generation in OECD countries is projected to increase steadily by some 
20 per cent cluing the 1990s to reach almost 1900 TWh in the year 2000. 
Nuclear power is thus expected to maintain an almost constant share of about 23 
per cent of total electricity demand, which is forecast to increase by some 2.3 per 
cent a year over the same period. 

On the other hand, progress is continuing in other areas of the fuel cycle, with the 
recent or imminent opening of new facilities in a number of OECD countries for the 
disposal of low-level and intermediate-level waste, uranium enrichment, and fuel 
reprocessing. 

NUCLEAR SAFETY 

The most notable trend in the safety sector in 1992 has been the growing 
awareness of the need to improve the safety of reactors in central and eastern 
European countries and the New Independent States of the former Soviet Union. 
Assessments made at the bilateral and multilateral levels in these countries have 
provided a clearer picture of the inadequacies, needs, ond measures to be taken to 
improve the operational safety and reduce the risk of the less safe plants until they 
can be shut down, and to upgrade the better plants to further improve their safety. 
However, these countries clearly lack both the funding and the resources needed to 
take action on the scale required, and there has been little sign of the means being 
made available from other sources in the immediate future. Nonetheless, the first 
indications of improvement and effective international cc-operation began to appear 
towards the end of the year. 

Against this background, the assistance proposed by the NEA differs from that 
offered by other international organisations, in the sense that it is directed primarily 
towards improving the long-term safety of plants, notably by the development of a 
genuine safety culture. The NEA's initiative is aimed above all at helping these 
countries in the management and understanding of accidents and in research 
relating to the feedback of experience. International co-operation to promote 
research into safety at a number of existing R&D facilities in these countries is 
currently under discussion. 

The past year has also seen growing concern over pollution in the former Soviet 
Union at a number of civil and military nuclear sites on land and in the sea. In this 
regord, the NEA has organised an international project aimed at ensuring the 
radiological safety of the Chernobyl-4 reactor site. 

The safety of reactors in OECD countries is considered to be satisfactory, and 
there have been no accidents with public health or environmental consequences. 
However, the number of incidents occurring at nuclear power plants is still the object 
of close attention. Although the overall number of incidents reported has steadily 
declined, the number of incidents of common origin remains relatively high. Future 
efforts must therefore be directed towards developing measures to prevent the 
reoccurrence of such incidents. 
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The NtA has launched an 
international project aimed at the 
long-term radiological safety of the 
site of Chernobyl. The regulatory authorities in OECD countries have, for their part, taken an active 

interest in the regulatory aspects of future reactors. Despite current hesitations over 
the development of such reactors, a number of national regulators have started to 
examine the long-term future of this sector. 

RADIATION PROTECTION 

The main emphasis in the area of radiation protection is currently on the 
development of guidance by the intergovernmental organisations for the application 
of the new basic recommendations issued by the ICRP in 1991. The CEC Radiation 
Protection Directives, and the FAO/IAEA/ILO/NFA/ PAHO/WHO Basic Safety 
Standards for Radiation Protection ate the main examples of this guidance. This 
work has prompted a debate in many countries on a number of outstanding issues, 
which include the harmonization of radiation protection and nuclear safety 
requirements for the control of potential exposures, the system of limitation of doses 
to special groups of workers, such as uranium miners and some specialised nuclear 
and medical workers, and the criteria for intervention in post-accident situations and 
in cases of long-term exposure to high levels of natural radiation. 

Significant developments are also expected in the organisation and management 
of international databases relevant to radiation protection, such as the NEA's 
Information System on Occupational Exposures (ISOE). 
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RADIOACTIVE WASTE MANAGEMENT 

The trends and priorities noted in recent years in favour of the early 
implementation of radioactive waste disposal systems for the relatively significant 
volumes of low-level and intermediate-level waste have been confirmed by the 
opening of new disposal sites in France, Finland and Spain. Other projects are 
expected to be completed in the next few years, such as the Konrad mine in 
Germany and the WIPP site in New Mexico (United States). These two projects are 
designed to be able to handle large volumes of radioactive waste, of the order of 
millions of cubic metres. Ther completion will confirm that there is already a truly 
industrial solution for the disposal of low-level and intermediateJevel waste. 

Priorities for the implementation of high-level waste or spent fuel disposal systems 
are less important from a logistical standpoint. The much smaller volumes involved 
(approximately 100 000 m3 for the larger programmes, such as in the USA), and the 
need to have a "cooling" period to allow dissipation of the decay heat before 
disposal, militate in favour of an extended interim storage period of the order of a 
few decades. The existing plans for the opening of high-level waste or spent fuel 
repositories in the period 2010-2030 take such considerations into account. During 
the interim storage period, R&D on the safety of disposal systems and site 
investigation programmes will continue, as will the efforts to obtain public and 
political support for the disposal strategies, which is proving to be difficult for many 
countries. Nevertheless, in 1992, several NEA countries with nuclear power 
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The first low-level waste repository 
in Japan was opened in December 
92 of Rokkasho Mora, 



programmes have selected or are in the process of identifying potential sites for deep 
geological disposal of high-level and long-lived waste. The site characterisation 
studies require experimental activities, both at the surface and deep underground, 
and they involve large research budgets. However, international co-operation 
continues to play an important role and many bilateral projects exist on various 
aspects of the problem. The progress in this field is kept under review at the 
international level, notably within the NEA and other relevant organisations. 

IMPROVEMENTS IN NUCLEAR LIABILITY REGIME 

On 27 April 1992, international efforts to establish a comprehensive 
international regime of liability for nuclear damage took o step forward with the 
entry into force of the 1938 Joint Protocol relating to the application of the Vienna 
Convention and the Paris Convention. The Joint Protocol establishes a bridge 
between the two conventions, which govern the liability of operators of nuclear 
installations for damage caused by accidents or during transport of nuclear material, 
by extending the benefits of each convention to the parties to the other. A more 
substantial revision of the globe! liability regime is under way. 
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II 

NUCLEAR DEVELOPMENT AND 
THE FUEL CYCLE 

In 1992, the United Nations conference on Environment and Development 
(UNCED), in Rio de Janeiro, called for further efficiency in energy production and 
consumption, and stressed the need for reliance on environmentally sound energy 
systems, an objective that is specifically addressed in the International Framework 
Convention on Climate Change that was opened for signing at the conference. In 
this context, while a number of countries have decided not to rely on nuclear power 
because of their concerns over nuclear safety and waste storage, there seems to be a 
better recognition by other national governments of the significant contribution that 
nuclear energy can make in meeting the twin goals of economic development and 
environmental protection. 

Four major themes underpinned the work of the Nuclear Energy Agency in the 
broad area of nuclear development and the fuel cycle: basic policy questions and 
the relationships with macroeconomic issues; supply and demand questions that 
could affect these policies; new technologies that could influence them; and the 
microeconomic aspects of the choices made. Underlying these major topics is the 
desire to build a coherent set of data to assist decision-makers in the nuclear industry 
as well as those officials who must make choices between competing energy 
technologies. 

SUPPLY A N D DEMAND 

This year again saw the publication of the "Brown Book" on nuclear data and the 
"Red Book" on uranium supply and demand. 

According to the NEA Nuclear Energy Data, which gives yearly forecasts of 
nuclear power development and of the related fuel cycle resources, total nuclear 
electricity generation in OECD countries is projected to increase steadily by some 
20 per cent during the 1990s to reach almost 1900 TWh in the year 2000, thus main
taining a share of some 23 per cent of total electricity generation during this period. 

As a support to the various supply and demand studies undertaken by the 
Agency, forecasts of nuclear power requirements to the year 2030 were also 
prepared. Initial results suggested that worldwide nuclear capacity could double in 
the next 40 yean. The Agency participates in yearly meetings to discuss and refine 
such forecasts with other international organisations such as the International Atomic 
Energy Agency (IAEA) and the Commission of the European Communities (CEC). 

In an effort to strengthen its assessments of uranium supply and demand, the NEA 
in 1992 focused on increasing the number of countries contributing to the "Red 
Book" and on streamlining the data collection and reporting process. The latest 
version of the publication draws attention to the significant changes occurring in the 
uranium supply industry. 



Western world uranium re
quirements are expected to 
continue to increase into the next 
decade. 

Since 1985, reactor-related uranium requirements have increasingly exceeded 
production. Yet, at the same time, uranium production has declined significantly. The 
"Red Book" offers an interesting quantitative and qualitative analysis of this situation. 
Following the oil crises and the ordering and start of construction of a large number 
of nuclear power plants, uranium demand doubled in the 1970s, reaching about 
3 0 0 0 0 tonnes per year by 1980. Rapid development of the uranium supply 
industry then followed. However, the growth in energy consumption slowed 
considerably in the 1980s and a number of national nuclear power programmes 
also lost their impetus. This led to oversupply and the consequent build-up of uranium 
inventories. Subsequently, consumers and some producers began to draw on their 
excess inventories. Western world uranium requirements are now expected to 
continue increasing at a rote of about 2 per cent per year into the next decode. 
However, with "new" producers of uranium, such as the former USSR and China, 
also increasing the available supply in the world market, the reduction of excess 
inventories has been slower than expected and o significant uranium surplus still 
overhangs the market. Annual production capability in the Western world is 
expected to increase slightly, from 34 000 tonnes at present to about 37 000 tonnes 
by 1995. World requirements are expected to reach 61 0 0 0 tonnes by 1995 and 
about 77 000 tonnes by 2010. The shortfall will be met from the surplus inventories 
and from imports from the "new" sources for at least the next several years, after 
which new mine production may be required. 
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A special report on the mission undertaken by the NEA Uranium Group to the 
former USSR was issued in early 1992, containing a wealth of information on the 
formerly secret Soviet uranium resources, production and demand. Additionally, 
representatives from Russia and the Ukraine attended Uranium Group meetings for 
the first time. Under an agreement established with the IAEA, other non-OECD 
countries will in the future be invited to participate in these meetings as 
representatives of the IAEA. 

The NEA has also begun to examine the potential impact of adopting stricter 
radiation protection controls on the viability of the uranium industry. The new 
controls are under consideration in many OECD countries in response to ICRP 
recommendations based on recent re-analysis of Nagasoki and Hiroshima effects. 

There is growing concern in OECD countries and elsewhere that it might be 
difficult for nuclear industries to secure or to keep qualified personnel in the future, 
thereby limiting the potential of nuclear power. A study to be published in early 
1993 presents the results of a survey conducted in 12 OECD countries of the 
demand for and the supply of qualified manpower in nuclear-related fields such as 
nuclear industries, regulatory bodies, and the education sector as supplier of 
qualified manpower. It reviews the current situation and the future demand in these 
fields, as well as the present and future activities in OECD countries aimed at 
ensuring a balance between supply and demand of qualified manpower. At present, 
the supply and demand are reasonably well balanced. But there are reasons to 
believe that the flow of entrants into the profession will begin to decrease. In some 

A control room simulator used for 
training of plant operators. 



countries, a large proportion of the workforce is nearing retirement. Continued 
demand for nuclear plant operation, interest in extending the life of present plants, 
and the increasing demand for decommissioning obsolete plants, will put pressure on 
the existing workforce. Close monitoring of this situation is therefore needed as well 
as actions to support nuclear R & D and the education sector in anticipation of the 
changes mentioned. 

As a support to the above study, an international workshop was held in Paris to 
offer an opportunity for further discussion of potential problems and solutions. Since 
the problem of qualified manpower is not confined to the nuclear industry, the role of 
governments was particularly emphasised. The proceedings of this workshop were 
published under the title Qualified Manpower for the Nuclear Industry: An 
Assessment of Demand and Supply. 

POLICY A N D MACROECONOMIC ISSUES 

The past year saw the publication of the study on Brood Impacts of Nuclear 
Power. In recent years, the socalled externalities have token a more prominent role 
in influencing decisions related to energy. The term externalities covers those costs 
and benefits that are not accounted for in the costs borne by the producer of the 
goods. It is clear that energy markets are imperfect, and energy choices can impose 
costs on people other than the energy suppliers. One need only cite, among others, 
worries about accidents, security of supply, employment, and health and 
environmental effects. The report helps to put the decision-making process in 
perspective and to assess the impacts of these externalities. It concludes thot the 
microeconomic analysis of levelised costs as practised by utilities provides a sound 
basis for economic guidance on power station choices. For additions to an electric 
network, only two nuclear-related costs are not well captured by this type of analysis 
and could contribute significantly to the overall costs. These are the infrastructure 
costs and the insurance costs. The former is not relevant for countries with existing 
nuclear infrastructures. The latter could add a small cost (1 or 2 per cent) to the 
generation cost if borne by the utility, but the amount is too small to change decisions 
about appropriate technology choices. 

The environmental impacts of fuel cycles are among the most significant 
externalities, although in most cases they are far from well quantified. Work has 
continued on supporting the Environment Directorate of the OECD on life-cycle studies. 
A major initiative is being attempted by the international organisations that were 
involved in the Helsinki Conference on Electricity and the Environment held in 1991 to 
prepare c iatobase on economic and environmental impacts of various technology 
options. Although it is too early at this stage to determine the success of the 
endeavour, the NEA is lending considerable support to the elaboration of this work. 

Another related subject was addressed in a report completed during the year on 
Spin-Off Technologies Developed Through Nuclear Activities. Soon after R & D 
programmes on nuclear energy started to yield results, it became increasingly 
obvious that new skills, such as testing, inspection and diagnostic, manufacturing or 
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design, etc. developed in several industrial organisations, and the general "search 
for excellence" developed for the use of nuclear energy, n ight also be exploited in 
other sectors of science technology and industry. When the nuclear sector reached 
technical maturity and competitiveness, some R & D centres and industries started to 
diversify their activities, converting part of their R & D and service potential towards 
other objectives. 

Some R & D establishments are more active or successful than others in the 
exploitation of their results outside their original domain. The study provides some 
answers to questions such as: "Which technologies are the best candidates for 
spinning off, what methods are used, and which industries profit most from the 
technology transfer?'' The areas involved include testing and inspection, materials, 
engineering and design, instrumentation and environment. Licensing and cooperation 
agreements are some of the Tiost popular ways of transferring technology. Power 
industries and the petroleum/gas and chemical industries are the main beneficiaries. 
In some countries, structured initiatives are very recent (within the last three years) and 
it is therefore difficult to evaluate their degree of success. There is, however, an 
opportunity to learn from countries that instituted such structures earlier on. 

Spin-offs are a by-product of the process of developing and supporting the 
nuclear industry. They should, therefore, be considered as a long-term process for 
the transfer of knowledge and not as a palliative to inadequate funding of the 
required R & D . However, they can help to maximise the accumulated investment 
and help maintain the pool of knowledge. 

Attention was not limited in the policy area to general studies, and participation 
in the International Energy Agency's in-depth energy policy reviews permitted 
practical suggestions to be made to governments. The policies of the Czech and 
Slovak Federal Republic, Hungary, Korea, Romania and Sweden were reviewed. 
Reports on Sweden and Hungary have been published by the IEA. This practice of 
reviewing the policies of countries both within and outside the OECD permits casting 
a critical eye on those policies and seeks therefore to provide a degree of 
harmonization. The NEA participates in such reviews whenever nuclear issues have 
an impact on the overall energy decisions and changes of direction are envisaged 
that may impact on other countries. 

MICROECONOMIC ISSUES 

A study on the projected costs of generating electricity from power plants for 
commissioning around the year 2000 was brought near to completion. This is on 
updating of a series of past studies published in 1983,1986 and 1989, which was 
conducted jointly by the NEA and the International Energy Agency (IEA) in close 
association with the IAEA and the International Union of Producers and Distributors 
of Electricol Energy (UNIPEDE). Sixteen OECD countries and six non-OECD countries 
(China, the Czech and Slovak Federal Republic, Hungary, India, Korea and Russia) 
participated in the study. 



View of an automated uranium 
fuel pellet handling cell. 

The study concentrated mainly on generation costs of nuclear, coal and gas 
(especially combined-cycle gas turbine systems) provided by each participating 
country on the common basis of a standardised lifetime levelised cost methodology. 
Renewable energy sources were also taken into account, but little cost information 
was available. Some changed perceptions on generation costs of those technologies 
were examined in the study, to include the economic consequences of technological 
development, revised expectations concerning fossil fuel prices and availability, 
environmental concerns, and changes in the structure and regulation of the electricity 
supply industry in some countries. The study will be published in 1993. 

The fuel cycle is a major component of the generation costs. An NEA expert 
group, with a membership drawn fom 14 OECD countries, the CEC, the IAEA and 
the IEA, examined in detail the projected costs of the various stages of the nuclear 
fuel cycle for light-water reactors, considering both the reprocessing and the direct 
disposal options for the spent fuel. 

This study, which is an update of the study published in 1985 on the economics 
of the fuel cycle, presents in a clear and concise way the current estimates of the 
prices utilities will have to pay for the different components of the fuel cycle for a 
typical pressurised water reactor coming into service at the turn of the century. It also 
discusses developments in the economics of the fuel cycle and improvements in plant 
technology and their role in reducing overall fuel costs. 
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TECHNOLOGIES 

Transmutation of wastes and plant ageing were two main areas of interest under 
this heading. 

The International Information Exchange Programme on Actinide and Fission 
Product Separation and Transmutation [a five-year programme) continued with two 
meetings organised under NEA auspices. The first, held in Switzerland on 
accelerator-based transmutation, was attended by representatives from 11 countries, 
including Russia. A variety of devices using proton accelerators and neutron 
spallation sources was presented. The methods of calculation and the data needed 
for refining these concepts were discussed, leading to identification of specific gaps 
in current data. The proceedings have been published. 

The second meeting was a general one held in the United States. Representatives 
from ten OECD countries, the CEC and the IAEA attended. The subject has 
developed considerably since the first meeting two years ago, not only in scientific 
and technical terms but also in the political context. It was recommended to clarify, 
through a set of systems studies, the overall expected advantages ond disadvantages 
for the nuclear fuel cycle of developing partitioning and transmutation technology, 
and to identify priority areas for further investigation. The proceedings will be 
published in 1993. 

Aerial view of THORP, the Thermal 
Oxide Reprocessing Plant in the 
United Kingdom. 
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In 1992, the International Expert Group on Plant Life Management met twice to 
discuss national policies and approaches for effectively managing the life of ageing 
nuclear power plants. A phase I report will be published in late 1993, which will 
present a generic international model for plant life decision-making, and will report 
on the various national programmes for managing plant ageing as they relate to the 
international model. 

In a related area, the NEA is also coordinating an International Ageing Terminology 
Project with the CEC and IAEA. It is expected that this project will identify about 100 
commonly used ageing terms and establish international consensus on their meoning 
and use. A six-ianguage glossary is targeted for publication in 1994. 

The NCA published me proceedings 
of an international seminar on 
decommissioning policies, held in 
1991. 
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REACTOR SAFETY AND REGULATION 

The extensive programme in this field is focused on current reactor safety issues 
and on improving the safe operation of technical systems in use. The work covers 
activities related to operating experience and human factors, structural and 
component integrity, prevention and management of accidents, and regulatory co
operation and information exchange. Many of the Agency's cooperative activities 
with central and eastern European countries and the former USSR republics are 
concentrated in these fields, and there is an increasing participation of 
representatives from these countries in the meetings and studies of the NEA's various 
specialist working groups. 

STEAM GENERATOR ISSUES 

For several years now, the attention of nuclear regulators has been attracted to 
safety issues posed by the operation of steam generators, with emphasis on the need 

In J 992, nuclear regulators paid 
special attention to safety issues 
posed by the operation of steam 
generators. 
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for accurate inspection techniques as well as international cooperation and exchange 
of information. In addition, experience has shown an increase in the frequency of 
steam generator tube ruptures, divergence in licensing approaches, changes in the 
understanding of defects, and concerns about some of the corrective actions taken. 

Based on these observations, a special meeting of the Committee on Nuclear 
Regulatory Activities (CNRA) was organised in June on the topic of regulatory 
requirements end experience concerning steam generators. Representatives of 
regulatory organisations from ncn-OECD countries were also invited. As the 
techniques and regulatory approaches used to remedy the diversity of problems are 
still evolving, common practices and regulations among countries have not yet 
developed, and exchanges must continue on both the technical and regulatory sides. 

The regulatory organisations are mainly concerned with the quality of the 
techniques used to characterise material defects and, consequently, with the definition 
of acceptance criteria. The exchange of information covered t!ie means used for the 
identification of defects, actions applied to remedy and prevent th*m, quality of 
controls, types of repairs and their justification. Concerning leak surveillance, the 
participants discussed the reliability of the leak-beforebreak concept that is applied by 
a number of countries in their safety analyses. However, the absence of correlation 
between the evolution of a leak and rupture of the steam generator tube does not 
permit the definition of a criterion based uniquely on this concept. Among other 
concerns expressed was the influence of ageing on the initiation of the process of 
material degradation and its evolution. Several countries have undertaken studies 
and tests to acquire a better understanding of these problems. 

INSPECTION PRACTICES 

A workshop dealing with the conduct of inspections, the qualification and 
training of inspectors, and inspections during low-power and shut-down situations, 
was held in September, attracting participants from 12 OECD and five non-OECD 
countries. In spite of geographical or sociological differences, the part' .ipants 
indicated that they had adopted common practices for the conduct of inspections, as 
well as for the training and qualification of inspectors. However, some differences 
were observed in the monitoring of reactor shut-down activities and in regulatory 
requirements before start-up. 

INTERNATIONAL STANDARD PROBLEMS 

To assess the capabilities of computer codes used in safely analyses r id the 
effect of code users on calculated results, the NEA has developed a programme of 
International Standard Problem (ISP) exercises involving simulated accident situations. 
Since its beginning in 1976, 30 ISPs have been carried out, and the programme is 
continuing with an increasing number of participants from both within and outside 
the OECD. Bringing the code users together for discussions focusing on concrete 
cases is widely recognised as an especially effective way to learn from experience 
and from one another. The ISP programme continues to draw attention to the need 
for experimental and modelling improvements and to the dependence of results on 
the knowledge of the code user. 
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Among the most recent ISPs, a test conducted in the ROSA-IV facility in Japan 
studied the behaviour of a pressurised water reactor after a lostof-coolant accident 
when the high-pressure emergency cooling system was unavailable. Another test on 
the French PHEBUS facility involved the overheating of reactor fuel rods, focusing on 
the phenomena occurring during severe degradation and partial melting of the 
reactor core. Finally, a third exercise based on the German BETA V5.I experiment 
addressed the interactions between concrete and molten reactor core debris, which 
are likely to occur during the final phases of a core-melt accident. 

An International Standard Problem 
exercise was conducted at the 
ROSA-IV facility in Japan. 

SEVERE ACCIDENTS AND THEIR MANAGEMENT 

A severe accident is usually defined as one that exceeds ihe design basis of the 
nuclear power plant sufficiently to cause significant damage to the reactor core. The 
design basis comprises basic specifications that ensure the capability of the plant to 
undergo a specified range of operational events, accidents, and external hazards 
within strictly limited radiological protection requirements. The severity of an 
accident depends on the timing and extent of fuel damage and on the timing and 
type of containment failure if containment integrity is lost. 
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The need for procedures ond technical means to cope with severe accidents is 
now widely recognised, and approaches towards the management of severe 
accidents have emerged progressively, contributing strongly to the shaping of 
national policies and regulations. Accident management, defined as those actions 
taken by the plant staff during the course of an accident to prevent core damage, 
terminate the progress of core damage, maintain containment integrity, and minimise 
off-site releases, is considered of the highest importance at all stages of accident 
progression, from initiation to long-term control. 

A report presenting the best information available from NEA countries on the 
current state of knowledge related to accident management issues has been 
published. It presents information on the status of accident management activities, 
including the description of various methods for integrating accident management 
into plant operations and recommendations for further effort. Severe accident 
management activities are being carriea out in all NEA countries operating nuclear 

Earthquake test at a nuclear 

facility in Japan. 
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power plants; however, there is considerable variation in the goals, the approach, 
and the scope of these activities among the different countries. 

The Agency has in place a programme to review the important uncertainties 
linked with understanding severe accident phenomena and progression from three 
angles, namely: 

• how to cope with severe accidents, the potential response of existing or 
improved systems, the implications for R&D; 

• the exchange of information on severe accident phenomena, to assist the 
development of management strategies; 

• the development and improvement of calculational tools and models, mainly 
through ISP exercises. 

A report reviewing the state of knowledge on reactor core degradation 
phenomena has been published. It presents the status of research, both experimental 
and analytical (code development), and related information on the behaviour of a 
degraded core in pressurised-water and boiling-water reactors. A major conclusion 
of the report is that the early phase of core degradation is relatively well understood, 
although computer codes need further development in order to bring them in line 
with the experimental database. 

PROBABILISTIC SAFETY ANALYSIS (PSA) 

The role of quantitative results from safety analyses based on probabilistic 
techniques in nuclear power plant safety decisions has long been a topic of 
controversy among experts. A statement has been issued reflecting a consensus of 
PSA specialists on the questions of how should decision-makers respond to safety-
related insights provided by plant-specific PSAs, and how should the quantitative 
results be interpreted. 

More generally, experience has shown that properly conducted and reviewed 
PSAs can be an effective investigative tool, offering a more realistic and 
comprehensive picture of the overall plant safety, enabling a better identification of 
uncertainties and of their influence on plant safety. They thus constitute a necessary 
supplement to the traditional deterministic analyses based on design and 
performance criteria. 

There are several ways of using PSAs, including for regulatory purposes. One of 
the more recent applications is to assess the relative effect of changes to the plant's 
operation or configuration on its overall safety. This requires, however, that the 
plant's PSA model be regularly updated to incorporate any previous changes. The 
overall process of updating the model to represent the current configuration is 



referred to as a "living" PSA programme. Despite a significant development of a 
broad spectrum of such programmes as well as well-developed tools and 
methodologies, "living" PSAs are still in an evolutionary stage. However, their use 
has already proven to be an important tool for regulators and utilities. This new, 
broader application of PSA provides an incentive to extend the scope of PSA use 
and apply it to the safety management of nuclear installations. 

HUMAN FACTORS 

In addition to the national and international efforts to quantify human errors for 
use in PSA, numerous studies continue to be undertaken to improve the 
understanding of the various aspects of human behaviour. The objective is to 
enhance nuclear power plant safety through improvements both in human 
performance and in the human-machine interface. The NEA, over the past ten years, 
has continued to study such topics as cognitive errors, the use of computers in control 
rooms, and human reliability in nuclear power plants. 

A Task Force on Human Factors is in charge of studies on maintenance practices at 
nuclear power plants, management of maintenance outages, and the effects of 

The importance of the human 
factor in nuclear energy operations 
requires continuing studies. 
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advanced systems on operators. Following a report entitled International Practices 
for Analysing, Regulating and Improving Human Performance of Maintenance 
Activities at Nuclear Power Plants, published in 1991, a study on Management of 
Maintenance Outages and Shutdowns was undertaken in 1992. This study is based 
on the feedback of operating experience, national practices, and the observations 
ond experience of the participants in the task force. 

Two other activities related to human-machine interaction were undertaken during 
the year: a study of the effects of advanced systems on operators was started, and 
on NEA/IAEA international symposium on nuclear power plant instrumentation and 
control was held in Japan, during which different aspects of human-machine 
interaction were addressed. These included control automation, information 
presentation, computerised procedures, the use of robotics, and regulatory 
requirements. One of the conclusions of the symposium was that, despite the 
experience accumulated in the use of advanced systems, the nuclear industry is 
generally lagging behind other industries in the application of modern digital 
techniques. 
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RADIATION PROTECTION 

The Agency, particularly through its Committee on Radiation Protection and Public 
Health (CRPPH), has played a substantial role in the international debate leading to 
the preparation of the new basic radiation safety standards. This new international 
guidance will represent a significant step toward the development of an integrated 
approach to the management of radiological risks. The new standards, in fact, will 
not only translate into applicable guidance the 1991 ICRP recommendations for 
radiation protection, but will also integrate them with principles and criteria for the 
safety of radiation sources. In this context, the NEA is particularly well placed to 
provide a contribution to this process of integration because of its technical 
committee structure, which allows fruitful interaction and co-operation between 
experts in radiation protection and nuclear safety. 

Another field in which the Agency is providing a significant contribution is the 
development of methods and approaches to improve the protection of workers in 
nuclear power plants. This work has principally been focused on the implementation 
of fhe international Information System on Occupational Exposure (ISOE), which is 
now well established with the participation of the majority of nuclear plants in the 
OECD area. 
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The third main line of activity addresses the management of the radiological 
consequences of nuclear accidents. The emphasis, however, was shifted in 1992 
from the development of intervention criteria to more technical aspects such as the 
conduct of emergency exercises. 

REVISION OF THE BASIC SAFETY STANDARDS 

During 1992, a joint secretariat of the IAEA/NEA/WHO/ILO/FAO/PAHO 
vigorously pursued the technical consultations and the collection of material for the 
preparation of the first draft of the new standards. This draft was submitted for 
review by the countries of the OECD and the United Nations as well as by relevant 
international organisations. 

This process has resulted in a substantial consensus on the general content and 
organisation of the new standards, but it has also led to the identification of a 
number of important issues that require further reflection. The outstanding issues 
relate to the treatment of the socalled potential or probabilistic radiation exposures, 
the associated need to harmonize the criteria and requirements of radiation 
protection and nuclear safety, as well as the management of radiation exposures in 
pre-existing or accidental situations where intervention rather than risk prevention 
actions are warranted. The principal difficulties in this area reside in the definition of 
numerical intervention criteria for accident situations and the development of 
principles and approaches to cope with enhanced exposures to natural radiation, as 
is the case for the protection of the public and of certain categories of workers 
against radon and its daughter products. The need for further work and consensus-
building was also identified in other areas where the revised standards will try to 
provide detailed and numerical guidance, such as the criteria for the limitation of 
individual doses and those for the exemption of practices and sources from 
regulatory control. 

By incorporating experts in nuclear safety and regulation in this work, the NEA 
contribution was particularly significant with regard to the development of a co
ordinated set of protection and safety requirements intended to reduce the artificial 
separation between radiation protection and nuclear safety approaches. 

PROTECTION OF WORKERS 

The radiation exposure of workers continues to be a sensitive issue in the 
management and operation of nuclear power plants. Following an increase in the 
early 1980s, the average collective doses per reactor started to decrease and were 
down, in 1991, to the same level as they were during the 1970s. This downward 
trend is largely due to increased attention from the nuclear plant management and 
the regulators, and to the implementation of dose reduction programmes based on 
the AlARA (As low As Reasonably Achievable) way of thinking. In spite of the good 
results achieved in dose reduction in most OECD countries, there is no room for 



The NEA makes a significant 
contribution fo fhe development of 
methods and approaches to 
improve the protection of workers 
in nuclear power plants. 

complacency. As the plants become older, there may be large and difficult 
maintenance operations that will require special expertise and resources. 

To improve the international dialogue and cooperation on these issues, the NEA 
launched in 1992 its Information System on Occupational Exposure, ISOE. This 
system is intended to facilitate the exchange of information internationally, not only 
on doses to the workers, but also on ways to control and reduce doses during the 
operofion of nuclear power plants. Through the participation of regulatory 
authorities, the system constitutes a unique forum for the exchange of ideas and 
practices in occupational dose control between operators and regulators. 

To take slock of the progress made in the implementation of ALARA programmes 
aiming at the optimisation of radiation protection, the NEA organised during 1992 a 
specialist meeting on fhe management of radiation work in nuclear installations. The 
major conclusion from the meeting was that fhe ALARA principle has now moved 
from the theoreticol to fhe practical level. Although there are differences in detail, the 
overall approaches adopted within fhe nuclear industry in OECD countries for the 
practical implementation of ALARA ore remarkably similar. Common to all these is a 
firm involvement of both the management and the workforce and the use of 
appropriate dosimetric and other tools. The NEA will continue to work in this area, 
in particular on fhe quantification of the consequences of various actions, such as the 
use of robotics and further training to reduce both doses and expenditures. 
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The proceedings of an NEA 
workshop on work management 
to reduce occupational doses were 
published. 

INTERNATIONAL EMERGENCY EXERCISES 

As part of its programme of work on the off-site consequences of nuclear 
accidents, the CRPPH is focusing its efforts on the organisation of international 
emergency exercises. Following important modifications of notional arrangements to 
cope with radiological emergencies and the setting-up of new international 
conventions in the area of emergency response, work is now under way to test the 
preparedness of the international community to handle nuclear emergencies. 
Through international exercises, the committee believes that the interfaces between 
national emergency response plans could be better defined, common elements 
identified and inadequacies discovered. By providing an opportunity to examine in 
practice the different approaches to emergency response in various countries, such 
exercises could also improve the mutual understanding between the participants. 

The first international emergency exercise involving the participation of some 17 
countries will be held during the first half of 1993. It will consist of national table-top 
exercises that will be based on a common scenario, where all participating countries 
will be asked to respond to a number of problems related to notification, information 
and assistance in emergencies, decision-making on protective actions, and 
international trade of foodstuff. Finally, the participating countries will meet to 
discuss the results of the exercises and draw the appropriate conclusions. 



INTERNATIONAL BENCHMARK FOR THE ASSESSMENT OF 

ACCIDENT CONSEQUENCES 

Specialised computer codes to assess the probability of accident consequences 
have several potential applications and have been widely used over the last 10 to 
20 years. A fairly large number of them have been developed throughout the world. 
The initial and major application of these codes has been in relation to risk 
assessment studies, such as the US WASH-1400 and later NUREG-1150 studies, the 
German Risk Study and the UK Hinkley Point Study, to mention some well-known 
ones. Other applications have been to provide input to the decision-making process 
concerning the design and siting of nuclear installations. 

Given the existence and use of these computer codes, it is relevant to ask how the 
calculations of each of them compare and what assumptions they are based on. For 
this purpose, the NEA launched jointly with the CEC at the beginning of 1991 an 
international comparison of probabilistic accident consequence assessment codes. 
This "benchmark" folbws an earlier one successfully conducted in the beginning of 
the 1980s. The primary objectives are to improve the quality-assurance programmes 
for the codes and to enhance the general understanding of the applicability of the 
codes by those who develop and use them. 

Some 20 countries are participating in this work, many of which, however, are 
using the same code. Altogether, six different codes will be compared, and the 
report presenting the results is being finalised for publication during 1993. 
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RADIOACTIVE WASTE MANAGEMENT 

The safe management of radioactive waste is a key condition for the further 
development of nuclear power. Given the existence of considerable amounts of 
radioactive waste as a result of past activities, this issue cannot be ignored and has 
to be faced, even if nuclear programmes were to be halted in the near future. This is 
why considerable resources continue to be spent on the development and 
implementation of safe and environmentally acceptable solutions to protect man and 
the environment, not only for the current generations, but also in the far future. The 
general objective is to isolate radioactive waste from the biosphere in multi-barrier 
containment systems that offer a high degree of integrity and redundancy, such as in 
repositories located in deep and stable geologic formations. 

The Nuclear Energy Agency has for a long time recognised the importance of this 
subject and has made a significant contribution to it through the activities of the 
Radioactive Waste Management Committee (RWMC). The committee's role and 
activities have evolved considerably since it was set up in 1975, and a revision of its 
mandate occurred in 1992 to take account of this evolution. It was confirmed that 
the general objective of the Agency in the field of radioactive waste management 
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Structure of the VU repository in 
Olkiluoto, Finland. 



was to contribute to the adoption of safe and efficient policies and practices in NEA 
countries, notably through technical feasibility and long-term safety studies on 
radioactive waste disposal concepts. 

In practice, the work of the RWMC gives prominence to those aspects of 
radioactive waste disposal that are felt to be well-suited for consideration at the 
international level, notably long-term safety issues and technical questions related to 
the selection of appropriate disposal sites, and the assessment of the behaviour of 
containment systems built at these sites. For this purpose, the RWMC is assisted by 
two main subgroups working in close co-operation, the Performance Assessment 
Advisory Group and the Co-ordinating Group on Site Evaluation and Design of 
Experiments for Radioactive Waste Disposal. 

In addition to the technical and scientific aspects, a broad range of economic, 
institutional and social considerations will increasingly come into play as national 
programmes enter the practical implementation phase. 

LONG-TERM SAFETY ASSESSMENT 

The Performance Assessment Advisory Group (PAAG) has taken a number of 
initiatives to assist in establishing a consensus and increase the confidence with 
respect to the technical issues that affect repository programmes. This has included 
the development of advanced methods and tools for the assessment of the long-term 
safety of radioactive waste repositories. In 1992, the PAAG revised its programme 
of work to concentrate on some of the main issues related to long-term safety, notably 
the treatment of uncertainties, the collection of repository information, the validation 
of computer models, and the time-scales and safety indicators to be considered, 
particularly within the licensing process. 

With regard to the treatment of the various uncertainties that can affect the results 
of safety assessments, the main activity of the Agency is centred on the examination 
of those related to the conceptual computer models. In particular, a new series of 
international exercises called PSACOIN Level 2 addresses the treatment of the 
uncertainties associated with the modelling of contaminant transport. 

Another aspect of uncertainty in performance assessments concerns various 
situations where uncertainties are difficult to resolve through the collection of 
additional information. In such cases, the use of expert judgment may become 
important. The NEA organised a meeting on this topic, covering various aspects of 
the use of expert judgment, including its benefits and limitations. The meeting 
showed that while expert judgment can be of considerable assistance in given 
situations, it is not always able to provide unambiguous answers and to reduce 
existing uncertainties. 

Another type of fundamental uncertainty concerns the collection of information on 
the repository system. This issue becomes important when countries select potential 
sites for deep geologic repositories and start making site-specific safety assessments. 
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Its resolution requires a close interface between site characterisation activities and 
performance assessment calculations, a subject that is tnerefore of interest to both the 
PAAG and the NEA group working on site evaluation. 

The validation of computer models is also of fundamental importance in 
performance assessment. The INTRAVAL international project sponsored by the 
Swedish Power Inspectorate (SKI), in cooperation with the NEA, addresses this issue 
through the joint evaluation of the validity of mathematical models predicting the 
potential transport of radioactive substances in the geosphere. Most of the results 
concerning phase 1 of the project dealing with comparisons made in laboratory and 
field experiments were published by the Agency in 1992. 

The other main issue addressed by the PAAG during the past year concerns the 
development of scenarios to be considered in long-term safety studies. For a 
number of years, the Agency has been involved in this field, notably in the 
development of a systematic approach for scenario identification and selection. 
These activities have revealed the need for more work, particularly with regard to 
possible future human actions at waste repository sites and their potential 
consequences for the integrity of the repositories. Two meetings were organised in 
1992 on this subject, with the objective of developing a philosophical framework 
and an assessment approach that could represent a certain degree of consensus at 
the international level. This activity will continue in 1993 before a report 
summarising the results can be published. 

IN SITU RESEARCH AND EVALUATION 

OF DISPOSAL SITES 

The two main functions of the Coordinating Group on Site Evaluation and Design 
of Experiments for Radioactive Waste Disposal (SEDE) are to review the methods and 
techniques available for the collection of data on the specific features of potential 
disposal sites, and to promote an interaction with performance assessment specialists 
in order to assist them in interpreting the data collected for safety assessment 
calculations. 

Work continued in 1992 on topics such as experimental methods, gas generation 
from waste repositories, and the measurement and understanding of groundwater 
flow through argillaceous media. A workshop on paleohydrogeological methods 
and their applications for radioactive waste disposal was organised to discuss the 
use of paleohydrogeological evidence in site characterisation and safety assessment 
programmes. The methods available to collect such information were reviewed, as 
well as their application to sites under study by OECD countries. This new area of 
investigation seems to offer promising perspectives for improving the reliability of 
safety studies. 

Another major event was the organisation of the 4th international Stripa Project 
symposium in Stockholm, in October, jointly with the Swedish Nuclear Fuel and 
Waste Management Company (SKB). This symposium concluded some 12 years of 
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International co-operation will 
benefit from research activities at 
various national underground 
laboratory sites, such as the Aspo 
hard-rock laboratory, in Sweden. 

"8 
0 

internotionol cooperation within the Stripe research project, which consisted of a 
multi-disciplinary international cooperative effort involving the participation of up to 
nine OECD countries. A separate description of the achievements of the project is 
presented later in this report. The Stripo project will not be followed up by another 
cooperative effort of the same type. However, international cooperation will 
continue through a dense network of bilateral agreements involving the conduct of 
experiments and research activities at various national underground laboratory sites. 
The SEDE group will continue to review the progress in the area of site 
characterisation. Many of the relevant issues are already identified and will appear 
on the SEDE programme of work in the next few years. They concern in particular 
the understanding of a number of phenomena likely to affect the role of the 
geological barrier in the containment system. 

OTHER RADIOACTIVE WASTE MANAGEMENT ACTIVITIES 

Other activities during the year included: 

• the sponsorship of international research programmes described in more detail 
in Chapter VII, in particular the Alligator Rivers Analogue Project and the Co
operative Programme for the Exchange of Scientific and Technical Information 
Concerning Nuclear Installations Decommissioning Projects; 
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• the continuation of the Co-ordinated Research and Environmental Surveillance 
Programme (CRESP) related to the disposal of radioactive substances in the 
marine environment; 

• the conduct of an international peer review of the SKI Project-90, a 
preliminary assessment of the performance of a hypothetical disposal system; 
and 

• the follow-up of the progress made in the research on the separation and 
transmutation of actinides and in the assessment of the potential applications 
of this concept to radioactive waste disposal. The RWMC has so far 
concluded that under present conditions, it is premature to anticipate the 
possible consequences of a transmutation/partitioning strategy on radioactive 
waste disposal programmes as they are defined today. 

View of tke high-level radioactive 

waste storage hall of la Hague, in 

France. 
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VI 

NUCLEAR SCIENCE 

The 50th anniversary of the first self-sustaining chain fission reaction was in 
December 1992; the Chicago pile went critical only four years after this discovery 
of the fission process. The close link between nuclear science and the evolution of 
nuclear energy has remained throughout the latter's development into a mature 
technology; it applies as much in the analysis of the handling and processing of new 
and spent fuel as it does in the design of a reactor core. The Nuclear Science 
Committee (NSC), set up in October 1991 to bring together in a single body the 
work previously handled by three separate committees, covers a wide scope of 
scientific activities relevant to nuclear energy. In particular, it aims to identify topics in 
the general field of nuclear technology where research groups in different OECD 
countries would benefit from the coordination offered by the committee and the 
services and possible scientific support of the NEA Data Bank. 

One special characteristic of nuclear technology, in common with other complex 
technologies developed over the last 50 years, is that intensive computer use is 
thoroughly embedded in all its aspects. Thus the results of research in reactor physics 
and related disciplines are expressed in a body of well-tried computer programs for 
modelling all aspects of reactor behaviour. These programmes are supported by 
internationally derived and tested databases containing the physical and technical 
constants needed for the calculations. The Agency's Data Bank works with computer 
program centres in the United States and with nuclear data centres worldwide to 
collect and verify software and data contributed by laboratories in Member 
countries, and to make them widely available to government, industry and academic 
users in those countries. 

THE NEA NUCLEAR SCIENCE PROGRAMME 

The science programmes of the NEA and of its Member countries are needed to 
provide a firm base for resolving current problems, and are therefore a necessary 
investment in the future. In a technology as complex and strongly regulated as 
nuclear energy, safety requirements demand scientific as well as empirical 
justification of new techniques and procedures. There can be no major evolution 
without the underlying science. 

It is also clear that scientific studies must be launched several years ahead of their 
first application in technology, and that their duration and the resulting benefits 
cannot be infallibly predicted. The NEA offers a forum in which the needs for new 
studies can be discussed with potential users in the Agency's technical committees. 
Good liaison with these committees, and where appropriate with the International 



Energy Agency and the OECD Environment Directorate, is important to identify the 
most worthwhile projects for study. Both the CEC and IAEA are also represented in 
the meetings of the NSC. 

During its first yeor of operotion, the NSC took over some important existing 
projects, including the completion of benchmark exercises for program validation, 
and put in place all the main elements of its own programme. It has also set up five 
working parties to oversee the most important areas of its work: 

• Review of data needs for the 1990s, and of the international network of data 
centres 

This group is reviewing nuclear data requirements for the coming decade, as 
well as the exchange arrangements and the distribution of work within the 
international network of nuclear data centres. It will report in 1993. 

• International evaluation cooperation for neutron data 

This working party covers all work on neutron data evaluation in the OECD 
area, and was started under the previous Nuclear Data Committee to co
ordinate further development work between the evaluated data libraries in the 
United States, Japan, the European Communities and the NEA Data Bank. 
Collaboration with non-OECD evaluators is ensured through the IAEA. The 
group also participates in the informal inter-laboratory collaboration projects for 
delayed neutron data and the use of experimental facilities. It will determine 
common criteria for the evaluations to be included in these files, and support 
experimental measurements where improved data are needed. Its aim is to 
assess and improve the quality and completeness of evaluated data. 

• Advanced computing for nuclear applications 

Through specialised task forces, this group will work on the different aspects of 
software engineering that are important for nuclear applications, including 
improvements in software development and maintenance methods, verification 
and validation, and the impact of advanced computing equipment. Up to now, 
three task forces have been created. 

A Standards and Quality Assurance group is undertaking an analysis of the 
quality-assurance standards and guidelines for new software in the nuclear field 
in each Member country. 

A review of Process Control Systems has been undertaken. In view of the 
variety of systems and concepts in use, initial effort has been invested in 
preparing a glossary defining the terms in use in this field. 

A group on Scientific Applications Software will carry out an important study of 
the existing and trusted software, often unique, that has been developed over 
the last 10 to 20 years and widely used throughout the nuclear power industry. 
These programs have been validated over time by successful use in practical 
applications, but with age are becoming increasingly difficult to maintain. 

• Surveillance and Diagnostics. 

During 1992, the working party examined the progress in a range of topics 
covering the two areas of in-core and externol surveillance techniques. It has 



also proposed o series of benchmarks on problems in analysing signals from 
monitoring equipment. Its report will be presented in June 1993. 

• Physics of plutonium recycling 

Over a three-year period, the working group plans to produce reports on five 
main topics related to plutonium physics, covering a full range of possible back-
end fuel cycles and the optimal use of plutonium. These topics include: 

- multiple recycling of plutonium in light-water reactors with either full or partial 
charges of mixed-oxide fuel (MOXj, taking account of the neutron irradiation 
of the pressure vessel during loading operations; 

- the flexible use of fast reactors in either producing or burning plutonium, 
within standard MOX fuel cycles or with advanced (metal or nitride) fuels; 

- the use of plutonium fuel without uranium; 

- the use of recycled uranium; and 

- plutonium recycling through advanced converter reactors. 

THE DATA BANK 

During 1992, the Data Bank moved from its previous location in the Saclay 
Nuclear Research Centre to the new NEA offices in Issy-les-Moulineaux. 
Modernisation of the computer configuration was carried out simultaneously with the 
move, and as the different facilities planned for access to international computer 
networks are brought into operation, the whole Agency will benefit from the 
improved facilities for exchanging text information and data with Member countries. 

THE JOINT EVALUATED FILE 

The main efforts in this project during 1992 were devoted to benchmark testing 
of the "distributed version of the evaluated file", JEF-2.2. Apart from calculations of 
simple critical experiments, carried out in several countries, more stringent testing 
was carried out at six national laboratories in Europe. The results obtained with JEF-
2.2 in fast reactor calculations were generally comparable to those obtained with the 
current generation of "adjusted" data libraries, where data are modified to improve 
their agreement with specified integral measurements. On the basis of these test 
results, the JEF-2.2 library has been found suitable for unrestricted distribution. 

THE COMPUTER PROGRAM SERVICE 

The Data Bank receives offers of software from many of its member establishments 
each year. The abstracts describing these programs are published in the News from 
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the NEA Data Bank, which is sent to liaison officers in the establishments and some 
individual users. When requests are received for these programs, the authors are 
contacted and asked to submit their programs together with documentation and a test 
problem with its solution. The programs are then tested according to user demand, 
and "master filed" in the permanent collection of some 1 500 programs as a complete 
"program package" containing the tested and corrected program, information about 
problems found in testing, sample job control information, test problem, etc. In nearly 
all cases, users are able to install, check and run the programs supplied on the 
computer for which they were tested, with very little difficulty. 

During 1992, approximately 1 200 program packages were distributed to users. 
This was somewhat lower than usual, but is expected to return to its normal level of 
about 1 600 in 1993. During the year, 70 new programs were added to the master 
files. 

VERIFICATION AND VALIDATION OF SOFTWARE 

Programs tested by the Data Bank may be considered as "verified", and running 
as their author intended. However,"validation" of software is a much more 
demanding process, since it must be shown that the program performs adequately in 
the practical applications for which it is designed. For existing programs, this is done 
in "benchmark" exercises in which the results obtained with the programs are 
compared with the values measured in corresponding experiments. 

At any one time, the NSC and the Data Bank are engaged in several such 
benchmarks. During 1992, the following benchmarks were completed: 

• Six theoretical benchmarks and an experimental one for the assessment of 
models and computer codes used for shielding calculations of fuel shipping 
flasks. These codes are also used for licensing fuel shipping transportation 
packages, and the benchmarks cover a variety of different flasks in use. 

• A benchmark on computed versus experimental values of control rod 
effectiveness in large liquid-metal fast breeder reactors. The differences 
observed could be traced largely to basic data uncertainties and to 
approximations in the definition of the diffusion coefficient. 

• A benchmark on the measuring techniques of the tritium production rate for 
fusion neuronics experiments. The deviation between measurements by 
different laboratories was of the order of 10 per cent, which does not reach 
the target accuracy of 5 per cent. The final report analyses the reasons for the 
reduced accuracy achieved. 

NUCLEAR DATA SERVICES 

The Data Bank works within a worldwide network of nuclear data,centres. Of 
these, four (in the USA, Russia, IAEA and OECD/NEA) are specialised in neutron 
cross-section data. Besides compiling experimental cross-section values (as the 



EXFOR database) and bibliographic information on articles in neutron physics (the 
CINDA bibliography), the Data Bank's special task is the co-ordination and assembly 
of the JEF file of evaluated neutron cross-section data, the preparation of group cross-
section sets, and the preliminary verification and simple validation calculations prior 
to submitting new versions of the file for full-scale benchmark testing in national 
laboratories. It also provides support to the International Evaluation Cooperation co
ordinated by the NSC. 

PROJECTS I N SUPPORT OF OTHER NEA PROGRAMMES 

The Thermochemicai Data Base (TDB) project is carried out by the Data Bank in 
support of the Radioactive Waste Management Committee's programme. The first 
volume of the review series, Chemical Thermodynamics of Uranium, was published in 
April 1992. Work continues on the reviews for technetium, americium, plutcnium and 
neptunium. The TDB project provides basic data necessary to calculate the speciation 
of elements involved in the dissolution of radioactive waste products in groundwater. 
Their low solubility may form an important barrier to dispersion from the repository site. 

New data sets also continue to be received for inclusion in the Code Validation 
Matrix maintained by the NEA Committee on the Safety of Nuclear Installations, and 
the total on file stood at 51 experiments at the end of 1992. These experimental data 
are needed for the validation of computer codes used to simulate the effects of 
coolant loss in light-water reactors. 
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VII 

JOINT PROJECTS 

THREE-MILE-ISLAND VESSEL INVESTIGATION PROJECT 

This project was established in 1988 to determine the extent of the damage that 
occurred to the lower region of the reactor vessel and the margin of structural 
integrity that remained in the vessel during the TMI-2 accident. The project is 
sponsored by organisations from 11 countries: Belgium, Finland, France, Germany, 
Italy, Japan, Spain, Sweden, Switzerland, the United Kingdom and the United States. 

The metallographic, hardness and mechanical examinations of the inside steel 
surface of the lower reactor vessel have now been completed. Initial scoping 
analyses and sensitivity studies of the potential modes of reactor vessel failure have 
also been completed, and further studies will be carried out in the light of the results 
to date. The final report will be produced in the summer of 1993. 

The information obtained during 
the OiCD TMIVIP Projecf will assist 
in developing strategies for severe 
accident management, 
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The information obtained during the project will be valuable for generic studies of 
reactor vessel performance under severe accident conditions, and will assist in 
developing strategies for severe accident management. 

PROGRAMME FOR INSPECTION OF STEEL 

COMPONENTS (PISC) 

The OiCD PISC programme is a 
major international effort to assess 
and improve non-destructive 
testing procedures in nuclear 
power plants. 

The Programme for Inspection of Steel Components (RISC) is a major international 
effort to assess and improve non-destructive testing procedures in nuclear power 
plants. Since it began in 1975, PISC has resulted in significant improvements in non
destructive testing methods which, in turn, have contributed to improved nuclear plant 
safety and reliability. The programme is jointly sponsored by the CEC and the NEA. 

PISC is a comprehensive programme that includes studies on reactor vessel 
inspections, nozzle and piping inspections, steam generator tube inspections, human 
factors, and modelling. In addition, the programme includes a task to facilitate the 
transfer of results to codes and standards organisations. A major part of the 
programme involves round-robin testing, in which a number of teams from 
participating countries perform inspections to detect and size defects in specially 

NEA ANNUAL IMPORT 
< & 

1992 ACTIVITIES 47 



prepared test assemblies. A comparison of the test data with results of destructive 
examinations then allows an assessment of the capability and reliability of the testing 
methods used. 

The round-robin tests on large assemblies are approaching completion, so that 
the assemblies can be destructively examined and the results assessed. Results 
available so for show on improvement in the area of defect sizing over the previous 
phase of the programme. Tests on multi-metal weids have also almost ended. These 
gave good results in the parent metal and in the weld, but inferior results in the 
"buttered" region. Much of the variation in non-destructive testing effectiveness comes 
from human failures, and progress has been made in understanding these failures. 
This will be an area for special attention next year, as will the application of PISC 
results to developing codes and standards. The project is scheduled to finish at the 
end of 1993. 

THE HALDEN PROJECT 

In 1958, the first Halden Reactor Project Agreement was signed by organisations 
representing 12 European countries. The project's membership now includes several 
associated parties in addition to 13 organisations from its 12 NEA members plus 
one NEA non-member, the Czech and Slovak Federal Republic. The objectives hove 
evolved from being simply a demonstration of the operation of a boiling heavy-water 
reactor to becoming a substantial research and development programme covering 
the domains of human-machine interaction, fuel behaviour, materials testing, water 
chemistry, and instrumentation. 

In 1992, significant progress was achieved in all c the areas addressed by the 
project, including the re-instrumentation of irradiated fuel rods, fission gas release, 
irradiation-assisted stress corrosion cracking, a conceptual design of advanced 
cockpit-type control rooms, analysis of human behaviour, and information processing 
and presentation. 

More than 33 years after its reactor's first criticality, the Halden Project continues 
to provide the scientific community with a wealth of information for the safe and 
efficient production of nuclear power. The current Project Agreement covers the 
period from 1990 to 1993, and a further three-year extension to 1996 is being 
discussed among the members. 

DECOMMISSIONING OF NUCLEAR FACILITIES 

During the second year of its second term of operation, the International Co
operative Programme for the Exchange of Scientific and Technical Information 
Concerning Nuclear Installation Decommissioning Projects confirmed and reinforced 
its unique role of interaction and mutual help among a large number of 



decommissioning projects in OECD countries. The piogromme has been further 
enhanced by the inclusion of the large Greifswald and Rheinsberg decommissioning 
projects in Germany. Contacts were also established with some eastern European 
countries to consider the possible admission of similar projects from these countries. 
The first example of this expansion towards eastern European countries is the 
inclusion of the A l Bohunice reactor decommissioning project in the former Czech 
and Slovak Federal Republic. 

Beyond the customary exchange of information and sharing of experience 
between participants, the programme has continued to develop studies on specific 
subjects of common interest through topical discussions and ad hoc expert groups 
After a successful study of decommissioning costs, the programme embarked in 1992 
in a study of the criteria for exemption of decommissioning wastes from regulatory 
control. 

The consolidation of the technical information exchanges and the progressive 
shift of interest towards general management and strategy problems induced the 
programme to initiate planning for the preparation of a collective opinion on the 
current status and future perspectives of decommissioning, which is expected to be 
issued in 1993 or 1994. 

The NtA Decommissioning Project 
has been expanded to include 
some eastern European countries. 
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INFORMATION SYSTEM ON OCCUPATIONAL EXPOSURE 

The NEA Information System on Occupational Exposure, ISOE, was formally 
set up on 1 January 1992 with the main objective of facilitating the implementation 
of the ALARA principle in nuclear power plants. This is being done by the 
exchange of information on worker doses, dose reduction methods and techniques, 
as well as data on specific operations of interest from a radiation protection point 
of view. The system also includes an analysis function for the preparation of 
reports and studies. 

The current participants in the ISOE are nuclear utilities and regulatory authorities 
from Belgium, Canada, Finland, France, Germany, Japan. Italy, Spain, United 
Kingdom, Netherlands and Sweden. Utilities from the United States are expected to 
join during 1993. Moreover, cooperation agreements have been established with 
the CEC and the World Association of Nuclear Operators. Another agreement will 
be set up with the IAEA to allow the participation in the system of non-OECD 
countries operating nuclear power plants. 

While the system is managed by a steering group comprising representatives of 
all participants, the technical operations are carried out by regional centres in 
Europe, Japan and, as of 1993, North America. 

The first year's work concentrated on the collection of information and the 
creation of a validated database on the participating reactors and their past 
performance from a radiation protection point of view. Based on this data, the first 
report on performance indicators of relevance to radiation work will be published 
during the first port of 1993. 

INTERNATIONAL STRIPA PROJECT 

The year 1992 marked the end of the International Stripa Project, which was set 
up in 1980 to investigate a number of issues associated with the evaluation of a 
granitic rock mass and its potential to host a deep repository for high-level and long-
lived radioactive waste. Up to nine countries took part in the work conducted during 
three successive phases of research. 

The study of hydrological and geochemical properties of geologic formations is a 
necessary step before a site can be considered acceptable for disposal purposes. 
The scientific and technical issues involved were and still are of common concern to 
many countries, and the Stripa project provided a site, the old Stripa iron ore mine in 
central Sweden, where generic studies could be undertaken. The project also offered 
o forum for international discussions regarding these issues. 

A fourth and final Stripa symposium was convened in October, in Stockholm, to 
present and review the accomplishments and developments of the project, which are 
mostly related to the detailed characterisation of underground sites and the 



development and application of site evaluation techniques, such as borehole radar, 
seismic and hydrologic methods, as well as geochemical processes to detect and 
characterise fractured rock formations. The project also contributed to the 
development of techniques for the sealing of boreholes, tunnels, shafts and fractures 
around waste deposition holes, and to the evaluation of different materials, notably 
bentonites and cements, for that purpose. 

The final phase of the project had two important objectives: 

• to predict groundwater flow and nuclide transport within a previously 
undisturbed and uncharacterised volume of rock, and to compare the 
predictions with actual data collected at the site; and 

• to select and verify the suitability of materials for the long-term sealing of 
fractures and fracture zones in crystalline rocks. 

The Stripa project was instrumental in allowing many countries to participate at a 
relatively early stage in R & D activities on a joint basis in an area where there were 
few experimental facilities. It improved the confidence in the results achieved within 
an open international forum, and created strong links between individual countries 
and international organisations interested in the characterisation of disposal sites. As 
a result, there is today a very dense network of bilateral and multilateral agreements 
in this field, confirming the value of the relations established during almost 15 years 
of cooperation at the Stripa mine. 

ALLIGATOR RIVERS ANALOGUE PROJECT 

The main objective of this international project, set up in 1987 under NEA 
auspices, was to study the geological, geochemical and hydrogeclogical situation at 
the Koongarra uranium deposit in the Alligator Rivers region of Northern Australia. 
The interest of such a project was to examine natural conditions that may be 
analogous to the ones expected in the long term ot sites used for the disposal of high-
level and long-lived waste. The research activities were carried out in two successive 
phases until August 1992, with the financial participation of several organisations 
from Australia, Japan, Sweden, the United Kingdom and the United States. The 
Australian Nuclear Science and Technology Organisation (ANSTO) was responsible 
for the management of the project. 

During the life of the project, major programmes were undertaken to understand 
the detailed features of the Koongarra uranium ore zone and to apply the results of 
experimental measurements for the testing and validation of hydrological, 
geochemical and radionuclide transport models. Such programmes ere similar to the 
ones to be undertaken at potential disposal sites to characterise groundwater flows 
and the possible migration of radioactive materials. The data collected from various 
scientific experiments need to be interpreted and integrated into models that are 
expected to represent relatively well the site situation. 
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In this respect, much of the work in 1992 wos associated with the development 
and testing of models for radionuclide migration and with the writing of technical 
reports. These activities included the organisation of special workshops and 
participation in international exercises, such as the INTRAVAL project on the 
validation of models. The results will become gradually available in publications 
issued by ANSTO, following the final workshop that was held in October. 

Whereas the Alligator Rivers Analogue Project has met the general objectives for 
which it was planned, there are still a number of complex phenomena and processes 
that deserve further investigations. A new project is currently under discussion, 
which would contribute to further understanding in areas such as fracture flow 
mechanics and field sorption processes. 
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The NtA has published the results 
of its international information 
exchange programme on de
commissioning. 



VIII 

LEGAL AFFAIRS 

CIVIL NUCLEAR LIABILITY: 

JOINT PROTOCOL ENTERS INTO FORCE 

On 27 April 1992, international efforts to establish a comprehensive 
international regime of liability for nuclear damage took a step forward with the 
entry into force of the 1988 Joint Protocol relating to the application of the Vienna 
Convention and the Paris Convention. 

The Paris Convention on Third Party Liability in the Field of Nuclear Energy, 
concluded under the auspices of the OECD/NEA in 1960, is in force for 14 western 
European countries. The 1963 Vienna Convention on Civil Liability for Nuclear 
Damage was adopted within the framework of the IAEA and has 18 parties. Both 
conventions govern the liability of operators of nuclear installations for damage 
caused by accidents in their installations or during transport of nuclear material, and 
their provisions are substantially the same. Until now, however, they operated in 
isolation from each other, w-th each convention benefiting only victims within the 
territory of its own parties. 

The Joint Protocol adopted in 1988 establishes a bridge between the two 
conventions by extending the benefits of each convention to the parties to the other, 
so that, for example, nuclear damage suffered in a party to the Vienna Convention is 
eligible for the compensation guaranteed by the Paris Convention, and vice versa. It 
also avoids both conventions applying to the same accident, and so avoids possible 
confusion in the claims procedure and the necessity of double insurance of nuclear 
substances transported between a "Paris" operator and a "Vienna" operator. 

The Joint Protocol, although it constitutes a significant extension of the scope of 
the existing nuclear liability regime, is only a partial solution to the problem, 
pending the more substantial revision of that regime presently being studied within 
the framework of the IAEA. 

OPERATION OF THE BRUSSELS 

SUPPLEMENTARY CONVENTION 

The entry into force of the Joint Protocol raises certain questions relating to its 
effect on the application of the 1963 Brussels Convention supplementing the Paris 
Convention. The NEA Group of Governmental Experts on Third Party Liability in the 
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Field of Nuclear Energy anticipated these questions and proposed solutions that were 
approved by the OECD Council in November 1992. 

The practical result of the application of the Joint Protocol is that victims in more 
countries — Vienna Convention parties as well as Paris Convention parties — are 
now entitled to compensation, and so the funds available under the Paris Convention 
could be used up more quickly. The extra compensation available under the Brussels 
Supplementary Convention can be made available once the Paris Convention funds 
are exhausted, only if the contracting parties have consented to the payment of Paris 
Convention funds to Vienna Convention parties. The solution adopted is that the 
contracting parties to the Brussels Supplementary Convention will declare in advance 
that they intend to consent in such cases. 

Another effect of the Joint Protocol is that the Vienna Convention, rather than the 
Paris Convention, may apply in certain cases where nudear substances are 
transported between an operator in a "Paris/Brussels" country and an operator in a 
"Vienna" country. There is, however, no supplementary funding equivalent to the 
Brussels Supplementary Convention in the case of the Vienna Convention. In the 
interest of potential victims, the OECD Council has recommended that in such cases 
the contracting parties should ensure that the Paris Convention, rather than the 
Vienna Convention, applies, so that the additional funds under the Brussels 
Supplementary Convention will also be available. 

NUCLEAR ACCIDENTS - LIABILITIES AND GUARANTEES 

Following the entry into force of the revisions of the Paris Convention and the 
Brussels Supplementary Convention, as well as of the Joint Protocol linking the Paris 
and Vienna Conventions, it was found timely to organise an internationa! meeting to 
discuss the operation of the nuclear third party liability regime. A symposium on 
"Nuclear Accidents — Liabilities and Guarantees" was therefore organised by the 
NEA in co-sponsorship with the IAEA in Helsinki last September. 

The meeting, which brought together experts from OECD countries as well as 
from central and eastern Europe, Asia and Latin America, provided the opportunity 
to examine the advantages and shortcomings of the regime established by the 
existing liability convention, and also to assess the teachings of the Chernobyl 
accident in the context of that regime. The meeting also offered a forum for reflecting 
on the conditions for improving the effectiveness of the regime, the aim being to 
guarantee efficient and equitable compensation for damage that may result from 
nuclear activities. 

The questions discussed included the ongoing revision of the Vienna Convention, 
the geographical scope of the conventions, the definition of nuclear damage, and the 
possibility of establishing a further tier of compensation above that of the Paris and 
Vienna Conventions and apart from that provided by the Brussels Convention. The 
aim of this latter issue is to find the ways and means of obtaining a collective 
contribution from the nuclear industry or from governments for a greater protection of 



victims as compared to the present situolion. State liability for transboundary nuclear 
damage as well as damage to the environment and the extent of its coverage by the 
conventions were also among the topics examined at the symposium. 

INFORMATION O N NUCLEAR LAW 

The NEA has an extensive collection of national nuclear laws and regulations 
and international agreements, and it continues to disseminate information on the 
subject by means of publications of different types, namely analytical studies on 
aspects of nuclear legislation, issue briefs on topical questions in that field and, in 
particular, the Nuclear Law Bulletin. The NEA also provides information in reply to 
requests from national departments, international organisations and individuals. This 
year, notably, many requests for information from eastern and central European 
countries were satisfied. 

Two issues of the Nuclear Law Bulletin were published in 1992 together with an 
analytical index covering all previous numbers. The Bulletin reported on 
developments in nuclear legislation all over the world, with close cooperation having 
been established with eastern and central European correspondents. 

On behalf of 17 of its members, the NEA has also continued to collect and 
process their national nuclear laws and regulations for input to the IAEA's 
International Nuclear Information System (INIS), and build up nuclear law databases 
for the countries concerned. 
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IX 

INFORMATION PROGRAMME 

The main objectives of the NEA's information programme are to provide those 
concerned with decisions and policies related to nuclear energy with information on 
the results of the Agency's work, and to promote the exchange of experience and 
information between specialists responsible for communication programmes in OECD 
countries. 

In addition to governments, the NEA's information activities are directed at the 
press, industry, labour and other professional groups, as well as parliamentary 
circles where the role of nuclear energy is being evaluated or debated, and where 
public opinion is being formed. 

In 1992, the government of Japan renewed its voluntary contribution to the NEA 
information programme, which allowed for the completion or follow-up of specific 
projects and the undertaking of new activities. Thus, the NEA organised three major 
international seminars on the subject of information end communication with the 
public on nuclear issues, and started preparations for others in 1993. 

PUBLICATIONS PROGRAMME 

The major goal of the Agency's publications programme is to make the results of 
its work more readily accessible to policy-makers and opinion-formers in OECD 
countries. In addition to its technical reports, which are intended for specialists in the 
various fields of nuclear energy, the Agency produces a number of other publications 
on certain key issues stemming from its work that are aimed at a more general 
public. 

The annual Activity Report reviews the current situation and trends in nuclear 
power, and summarises the results of the Agency's programme in the different areas 
of work. A biannual Newsletter provides more detailed information on specific 
aspects of the programme through articles on major topics of current interest and 
reports of recent activities. While this periodical has up to now been distributed free 
of charge, it has become necessary for the NEA to request a nominal subscription 
fee for the Newsletter beginning in 1993. The Agency also produces a series of 
Issue Briefs to present overviews of particular key issues in a form that is easily 
understandable and suitable for distribution to a wide general readership. The latest 
in this series dealt with the use of probabilistic safety assessment techniques to 
evaluate the safety of specific nuclear facilities. 
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In recent years, the NEA has undertaken to produce more comprehensive 
general-interest reports to provide a survey of the progress achieved and of the 
prospects in certain key areas related to the use and future development of nuclear 
energy. The first report in this series, entitled Nuclear Energy in Perspective, was 
published in 1990. Two others were published in 1992. 

The first of these, Nuclear Power Economics and Technology, presents an. 
overview of the current expert consensus on the status of nuclear power technology 
and its economic position. Based on recent studies and accumulated experience 
within OECD countries, the report covers the potential demand for nuclear energy, its 
economic competitivity, and the relevant aspects of reactor performance and future 
technological developments. It thereby reviews the main technological and 
economic challenges and opportunities related ?. the use of nuclear power. 

The second report looks ot the significant efforts that have been made in the last 
decade or so to improve the safety design and operation of nuclear reactors in 
OECD countries. Entitled Achieving Nuclear Safety, the report shows how the 
lessons learned from past experience and the pooling of resources in research and 
development have led to a more coherent and consistent approach to safety, which 
in turn has gone a long way to minimising the risk of major problems with the 
reactors in operation today in these countries. 

In the meantime, work has started on another general-interest report to review the 
status of radioactive waste management technology and policies within the OECD. 
Publication is expected in late 1993. 
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A FORUM TO EXCHANGE EXPERIENCE 

The NEA has continued to develop its series of international meetings where 
information specialists, particularly from those countries with operating nuclear 
power programmes, can review information and communication needs and 
experience and evaluate future challenges. Several non-OECD countries also 
participated in two of the three meetings that were held during the year. 

The first of these was a workshop organised with the IAEA on "Public 
Participation in Nuclear Energy Decision-Making". On the basis of national replies 
to a questionnaire, this workshop took stock of the nature and trends of legal 
provisions and institutional procedures, both at the local and national levels, 
governing public participation in decisions regarding the siting and operation of 
nuclear facilities. It also reflected on the conditions for improving the efficiency and 
relevance of public participation procedures in the nuclear field. 

Another international seminar on "Information of the Medical Profession in the 
Field of Ionising Radiation" was attended by participants from 12 countries, plus the 
IAEA, CEC, WHO, IRPA, and OP. The seminar assessed the role of the medical 
profession in transmitting to the public objective information on ionising radiation. 
On the basis of the comparison of current methods used in OECD countries for 
training and informing the medical profession in this field, the meeting identified 
means of improving the methods and outlined new improved training and 
information techniques. 

Finally, a seminar was held to take stock of the experience acquired with the 
setting-up and operation of visitor centres for the public at nuclear facility sites. The 
seminar measured the impact of the centres on the public and assessed the educational 
and information methods used in those centres. It also helped to define belter the 
visitors' expectations and to improve the design of existing or planned facilities. 
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RELATIONS WITH NON-MEMBER 
COUNTRIES 

In line with the OECD's increased emphasis on expanding relations with non-
Member countries, the NEA made significant efforts during the past year to develop 
contacts and establish cooperative activities with several groups of countries outside 
its membership. 

At its session of October 1992, the Steering Committee for Nuclear Energy 
examined the overall NEA policy regarding relations with non-Member countries, 
and supported the continuation of ongoing activities, with emphasis on those 
corresponding to the NEA's specific expertise and capabilities, and with the 
objective of contributing to the wider-scale programmes of other international 
organisations involved in the same area. 

On this basis, the cooperation initiated with the central and eastern European 
countries was progressively reinforced during 1992 to cover a wider range of NEA 
activities, particularly in the areas of nuclear safety and regulation, as well as 
nuclear law. The NEA also undertook several specific nuclear safety projects as part 
of the OECD's special programme of assistance to the New Independent States of the 
former Soviet Union. 

Meanwhile, the Agency's relations with the so-called Dynamic Asian Economies 
operating nuclear power facilities have started to take more substantial form, 
following the introductory seminar that was held at the end of 1991. In this context, 
the Republic of Korea, in view of its already substantial and technically advanced 
nuclear power programme, formally applied to become a member of the NEA. 
Near the end of the year, the OECD Council gave favourable consideration to this 
request and agreed that Korea should be invited to join the NEA. 

DYNAMIC ASIAN ECONOMIES 

Following the information seminar held in December 1991 with some Dynamic 
Asian Economies, namely Korea, Taiwan and Thailand, possible areas where future 
cooperation may be mutually beneficial were identified. Among them, nuclear 
safety and regulation, economic studies related to nuclear development, radioactive 
waste management, public information, and the scientific services of the NEA Data 
Bank were considered of prime interest. 

During the year, the Steering Committee for Nuclear Energy agreed that this co
operation should be initiated progressively and on a selective basis, through 
exchanges of information and experience, participation of experts in workshops, 
conferences and seminars, and possible participation in NEA-sponsored international 
R-D projects. 
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The Republic of Korea has been 
invifed to become a new member 
of the NEA. 

INVITATION TO THE REPUBLIC OF KOREA 

The seminar of December 1991 also marked the beginning of in-depth 
consolations between representatives of the Republic of Korea and the NEA 
Secretariat, which led to a formal application by this country to become a member of 
the NEA. In October 1992, the Steering Committee for Nuclear Energy agreed to 
recommend the OECD's acceptance of this application, and on December 10, the 
OECD Council decided to invite the Republic of Korea to become a member of the 
Nuclear Energy Agency. 

Korea has been a member of the OECD Development Centre since April 1992 
and is participating in a number of other activities, although it is not a member of 
the Organisation. It has shown over recent years a particularly strong interest in 
the activities of the NEA, as the rapid expansion of Korea's economy is based on a 
substantial contribution of nuclear power to meet fast-rising electricity demand. 

Korea is already considered as a "major player" in the nucleor energy field and 
shares the same basic goals and principles as the NEA membership regarding 
safety, regulation and development of nuclear power. The important role assigned to 
nucleor power in the Republic of Korea's energy plan is based on fhe fact that there 
are insufficient natural resources to generate electricity for its economic development. 
The country started its nucleor power programme in the early 1970s, and has 
actively developed if since then. The nucleor share of overall electricity production 
was 43 per cent in 1992. There are currently nine nuclear units in1 operation — the 
10th largest nuclear power programme in the world. In addition, five more units are 
under construction. 



Korea's membership in the Agency is expected to be "mutually beneficial" to that 
country, to the NEA and to its members. While Korea will make a direct contribution 
to the NEA programme, the Agency's current members will be able to share OECD 
experience with Korea in the whole range of activities related to international co
operation in the field of nuclear power. 
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EUROPEAN ECONOMIES IN TRANSITION 

The increasing calls for reinforced co-operation in the field of nuclear safety 
within the OtCD area and worldwide were vigorously echoed in 1992 by the Heods 
of the seven major industrialised countries (G7) at their summit meeting in July, who 
placed special emphasis on assistance for improving the safety of nuclear power in 
central and eastern European countries and the New Independent States of the 
former Soviet Union. 

At the multilateral level, the Nuclear Energy Agency, the International Atomic 
Energy Agency (IAEA), the Commission of the European Communities (CEC), the G-
24, and other international organisations such as the World Association of Nuclear 
Operators (WANO), have deployed intensive efforts toward this objective. 

The NEA has also been participating ; .he preparatory work for the definition of 
the nuclear energy aspects of the European Energy Charter and the convention on 
nuclear safely being developed in the framework of the IAEA. 

Against this background, the programme of cooperation initiated by the NEA 
under the auspices of the OECD Centre for Cooperation with European Economies 
in Transition was actively pursued in 1992 with the "Partners in Transition" (Poland, 
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Hungary, Czech and Slovak Federal Republic), as well as with Romania, Russia and 
Ukraine, while preliminary contacts were established with Bulgaria. 

A major portion of this programme is devoted to the transfer of safely knowledge 
to relevant safety authorities of these countries through invitations to ad hoc specialist 
meetings or special meetings of competent NEA bodies. Subjects addressed 
included instrumentation for severe accident management, probabilistic safety 
assessments, nuclear plant instrumentation and control, reactor coolant system 
leakage and failure probabilities, inspection practices and inspector qualification 
and training, and regulatory requirements and experience related to pressurised 
water reactor steam generators. Several of these countries also participated in 
International Standard Problem Exercises (ISP) simulating various reactor equipment 
malfunctions or component failures. 

In the area of reactor structural components, members of a working group of the 
Committee on the Safety of Nuclear Installations visited the CSFR and organised co
operation with this country in a series of workshops on ISPs, notably in relation to the 
verification of fracture mechanics by different methods. 

Another part of the NEA cooperation programme concerned the strengthening of 
nuclear safety authorities in these countries, direct help on specific regulatory issues, 
and participotion in NEA specialised workshops. A regular exchange of views was 
initiated with the Council of regulatory bodies for WER reactors by the NEA Committee 
on Nuclear Regulatory Activities, and the latter set up a group of senior regulators to 
advise on the assistance to central and eastern European countries in this field. 

During the year, the CSFR joined the OECD Halden Reactor Project and the NEA 
programme for the exchange of information on decommissioning projects. 

The programme of co-operation 

with the "Partners in Transition" 

was actively pursued in 1992, 
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The changes currently taking place in the central and eastern European countries 
and the New Independent States are also having a profound effect on their legal as 
well as their political and economic systems. Many of them are now seeking to bring 
their legislation, including that governing nuclear matters, into line with the law in 
OECD countries. In the light of its experience in this area, the NEA is providing 
assistance to these countries in making this transition. Some countries have also 
sought comments from the NEA Secretariat on drafts of proposed national legislation. 
Also in 1992, a lawyer from Hungary was placed as a trainee with the NEA for the 
lost three months of the year. 

As mentioned in Chapter VIII, NEA countries are currently studying proposals for 
revision of the international regime of civil liability for nuclear damage. To date, the 
only central or eastern European country with a major nuclear programme bound by 
this regime is Hungary — although Poland and Romania are also covered In the 
hope of ensuring that the revision results in a liability regime acceptable to all, the 
NEA Group of Governmental Experts on Third Parly Liability in the Field of Nuclear 
Energy invited observers from the Czech and Slovak Federal Republic, Hungary, 
Poland and Romania to its meetings dealing with this subject. 

SPECIAL OECD PROGRAMME OF ASSISTANCE 

TO THE EX-USSR 

Among the major nuclear safety projects that have been launched in the 
framework of the special OECD programme of assistance to the New Independent 
States of the former USSR, preparations were made for an international symposium 
to be held in Kiev (Ukraine) in 1993 to recommend strategies for the isolation of the 
radioactive substances of the dest oyed Chernobyl-4 nuclear power reactor. 

Another important project concerns the enhancement of nuclear safely research in 
these countries. A programme has been developed to assist the Russian and 
Ukrainian State Committees on Nuclear and Radiation Safety in planning and 
executing safety research programmes in their own research facilities, with a view to 
build' g capabilities in safety technology pertaining to the thermal-hydraulic 
behaviour of WER nuclear power plant coolant systems. 

In parallel with this project, the Committee on the Safety of Nuclear Installations 
has recommended that the NEA take the lead in assisting Russia and the Ukraine, as 
well as Hungary, Bulgaria, the CSFR, Lithuania and Romania, to develop global 
nuclear safety technology programmes. Several fact-finding missions will determine 
the capability and needs in five or six research areas, and the most efficient ways to 
transfer the necessary technology. 

Also as part of the programme of assistance, the NEA organised in 1992 a 
training seminar on nuclear law that was held in Kiev at the request of the Ukrainian 
authorities. This seminar was attended by officials from both the Ukraine and Russia, 
and included lecturers from the NEA Secretariat, OECD governmental experts, and a 
representative of the nuclear insurance industry. 

NIA ANNUAL IMPORT is !992ACTIVm!S 63 



ANNEX I 

ADMINISTRATION AND STAFF 

The personnel establishment in 1992 was 83 (including 41 professional staff). The total 

appropriation for the Agency for 1992, including the Data Bank, was 68 million francs. 

ANNEX II 

LIST OF WORKSHOPS, SPECIALIST MEETINGS AND 
SYMPOSIA IN 1992 

4-6 February Workshop on Work Manaqement in Occupalionc! Dose Control — 
OECD, Paris 

4-6 March International Workshop on Public Participation in the Decision-Making 
Process in the Nuclear Field — OECD, Paris 

16-17 March Specialist Meeting on Instrumentation to Manage Severe Accidents — 
Koln, Germany 

23-24 March Workshop of the International Standard Problem N° 34 on FALCON 
Tests — Winfrith, United Kingdom 

1-3 April Specialist Meeting on Molten Core Debris/Concrete Interactions — 
Karlsruhe, Germany 

18-22 May NEA/IAEA International Symposium on Nuclear Power Plant 
Instrumentation and Control — Tokyo, Japan 

25-27 May Specialist Meeting on Fission Product Cross-Sections — Tokai-Mura, 
Japan 

31 Aug.-4 Sept. NEA/IAEA Symposium on Nuclear Accidents: Liabilities ond 
Guarantees — Helsinki, Finland 

31 Aug.-4 Sept. Workshop on Conduct of Inspections and Inspector Qualification and 
Training — Chattanooga, USA 

2-4 September International Seminar on Information to the Medical Professions in 
the Field of Ionising Radiation — Grenoble, France 

14-16 October NEA/SKB Symposium on the International STRIPA Project — 
Stockholm, Sweden 

19-23 October CEC/IAEA/NEA Symposium on Geologic Disposal of Spent Fuel and 
Alpha-Bearing Wastes — Antwerp, Belgium 

2-5 November International Seminar on the Role of Visitor Centres at Nuclear Facility 
Sites — Madrid, Spain 

9-10 November Workshop on Paleohydrogeological Methods and Their Applications 
for Radioactive Waste Disposal — OECD, Paris 

2-3 December International Seminar on Qualified Manpower and Equipment — 
OECD, Paris 



ANNEX III 

LIST OF PUBLICATIONS PRODUCED IN 1992 

OECD NUCLEAR ENERGY DATA 1992 
45 poges, bilingual-ISSN 1017 9402 Price FF60 £8 US$14 DM23 

DECOMMISSIONING POLICIES FOR NUCLEAR FACILITIES 
Proceedings of an international seminar, Paris, 24 October 1991 
400 pages, bilingual-ISBN 92-6403689-X Price: FF320 £45 US$82 DM120 

URANIUM RESOURCES, PRODUCTION AND DEMAND 1991 
A joint report by the OECD Nuclear Energy Agency and the International Atomic Energy Agency 
255 pages-ISBN 92-64-13662-2 Price: FF250 £34 US$60 DM112 

BROAD ECONOMIC IMPACT OF NUCLEAR POWER 
222 pages-ISBN 92-64-13789-0 Price: FF250 £40 US$62 DM95 

LIVING PROBABILISTIC SAFETY ASSESSMENT FOR NUCLEAR POWER PLANT 
MANAGEMENT 
81 pages-ISBN92-64-13611-8 Price: FF120 £17 US$31 DM50 

IN-CORE INSTRUMENTATION AND REACTOR CORE ASSESSMENT 
Proceedings of a specialist meeting, Pittsburg, USA, 1 -4 October 1991 
400 pcges - ISBN 92-64-03682-2 Price: FF280 £40 US$67 DM133 

THE PERIODIC SAFETY REVIEW OF NUCLEAR POWER PLANTS - Practices in OECD 
countries 
45 pages - ISBN 92-64-13788-2 Price: FF60 £10 US$15 DM24 

Report by an NEA group of experts 
49 poges - ISBN 92-64-13781-5 Price: FF80 £13 US$21 DM33 

Disposal of high-level radioactive wastes - RADIATION PROTECTION AND SAFETY 
CRITERIA - Proceedings of an NEA workshop, Paris, 5-7 November 1990 
130 pages - Free on request 

Safety assessment of radioactive waste repositories — SYSTEMATIC APPROACHES TO 
SCENARIO DEVELOPMENT 
76 pages - ISBN 92-64-13605-3 Price: FF150 £21 US$38 DM62 

THE INTERNATIONAL HYDROCOIN PROJECT - LEVEL 3 : UNCERTAINTY AND SENSITIVITY 
ANALYSIS 
336 pages - Free on request 

INTERNATIONAL CO-OPERATION ON DECOMMISSIONING - Achievements of the NEA 
Co-operative Programme 1985-1990 
184 pages-ISBN 92-64-13636-3 Price: FF240 £31.50 US$58 DM92 

HYDROCOIN Summary Report 
182 pages - Free on request 

NUCLEAR WASTE BULLETIN No. 7, July 1992 
Free on request 
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Disposal of RadioacHve Waste - GAS GENERATION AND RELEASE FROM RADIOACTIVE 
WASTE REPOSITORIES Proceedings of a joint NEA/ANDRA Workshop, Aix-en-Provence, 23-26 

September 1991 

437 pages-ISBN 92-64-03691-1 Price: FF300 DM122E42 US$78 

Disposal of Radioactive Waste - RADIONUCLIDE SORPTION FROM THE SAFETY 

EVALUATION PERSPECTIVE 
Proceedings of an NEA workshop, Interloken, '6-18 October 1991 

292 pages-ISBN 92-64-037004 Price: FF180 £28 US$46 DM73 

NUCLEAR POWER ECONOMICS AND TECHNOLOGY: An Overview 
91 pages-ISBN 92-64-13798-X Price: FF130 £23 US$36 DM52 

NUCLEAR LAW BULLETIN No 49 and 50 

ISSN 0304-34IX - Subscription for one year (two issues and supplements) 

Subscription price: FF170 £20 US$36 DM67 

INDEX of the 50 issues of NUCLEAR LAW BULLETIN 

Included in the subscription 

NEA Issue Brief No. 8, January 1992 - PROBABILISTIC SAFETY ASSESSMENT: AN ANALYTICAL 

TOOL FOR ASSESSING NUCLEAR SAFETY - Free on request 

NEA NEWSLETTER Vol. 10, No 1 and 2, Spring and Fall 1992 -Freeon request 

NEA ACTIVITIES IN 1991 - Twentieth Annual Report 

60 pages - Free on request 

THE INTERNATIONAL INTRAVAL PROJECT 

Copies of the following reports are available from the Swedish Nuclear Power Inspectorate (SKI], 

Box 27106, $-10252 Stockholm (Sweden). 

INTRAVAL Phase 1 Test Cases — Description of the experiments 

INTRAVAL Phase 1 Cast 1 a — Mass Transfer Through Cloy by Diffusion and Advection 

INTRAVAL Phose 1 Case 1 b — Uranium Migration in Crystalline Rock: Borecore Pressure Infiltration 

Experiments 

INTRAVAL Phase 1 Cose 2 — Radionuclide Migration in Single Noturol Fractures in Granite 

INTRAVAL Phose 1 Case 4 — Flow and Tracer Experiment in Crystalline Rock 

Based on the Stripa 3-d Experiment 

INTRAVAL Phase 1 Case 5 — Studies of Tracer Experiments in a Fracture Zone at the Finnsjon 

Research Area 

INTRAVAL Phase 1 Case 6 — Synthetic Migration Experiment 

INTRAVAL Phase 1 Case 7 — The Podos de Caldos Natural Anologue: Studies of Redox front 

Movement 

INTRAVAL Phase 1 Case 8 — The Alligator Rivers Natural Analogue 

INTRAVAL Phase I Case 9 — Radionuclide Migration in a Block of Crystalline Rock 

INTRAVAL Phase 1 Case 13 — Experimental Study of Brine Transport in Porous Media 
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MAIN SALES OUTLETS OF OECD PUBLICATIONS 
PRINCIPAUX POINTS DE VENTE DES PUBLICATIONS DE L'OCDE 

ARGENTINA - ARGENTINE 
Carlos Hirw.h S.R.L. 
Galena Gucmes. Florida 165. 4° Piso 
1333 Buenos Aire?, Tel. (1) 331.1787 y 331.2391 

Telefax: (I) 331 1787 

AUSTRALIA - ALSTRALIE 
D.A. Information Services 
648 Whiiehorsc Road. P.O B 163 
Miteham. Victoria 3132 Tel 103) 873.4411 

Telefax |03) 873 5679 

AUSTRIA - AUTRICHE 
Ceroid & Co. 
Graben 31 
Wien 1 Tel 10222) 533.50.14 

BELGIUM - BELG1QUE 
Jean De Lannoy 
Avenue du Roi 202 
B 1060 Bruxelles Tel. (02) 538.51.69/538.0841 

Telefax: (02) 5380841 

CANADA 
Renouf Publishing Company Ltd. 
1294 AlgomaRoad 
Ottawa. ON KIB 3W8 Tel 

Telefax: 
(6I3| 7414333 
(613) 741.5439 

Stores: 
61 Sparks Street 
Ottawa. ON KIP 5RI 
211 Yongc Street 
Toronto. ON M5B IM4 

Tel (613) 238.8985 

Tel. 
Telefax 

Les Editions La Liberie Inc. 
3020 Chemin Sainle-Foy 
Saintc Foy. PQ GIX 3V6 Tel 

Telefax: 

(416) 363.3171 
(416)363 59.6.3 

(418) 658.3763 
(418) 658.376.3 

Federal Publications 
165 University Avenue 
Toronto, ON M5H 3B8 Tel (416) 581.1552 

Telefax (416)581.1743 

Les Publications Federates 
1185 Avenue de rilmversiie 
Montreal. PQ H3B 3A7 Tel. (514) 954 163.3 

Telefax : (514) 954 16.3.3 

CHINA - CHINE 
China National Publications Import 
Export Corporation (CNPIF.C) 
16 ftongti E. Road, Chaoyang District 
PO. Box 88 or 50 
Beijing 100704 PR Tel. (01) 506.6688 

Telefax: (01) 506 3101 

DENMARK - DANEMARK 
Munksgaard Export and Subscription Service 
35. Nurre S«gade. P.O Box 2148 
DK-I0I6 K0henhavn K Tel. (3.3) 12 85.70 

Telefax: (33) 12.93.87 

FINLAND - FINLANDE 
Akateeminen Kirjakauppa 
Keskuskatu I. P.O. Box 128 
00100 Helsinki Tel. (358 0) 12141 

Telefax: (358 0) 121 4441 

FRANCE 
OECD/OCDF. 
Mail Orders/Commandes par corTespondance: 
2, me Andre-Pascal 
75775 Paris Cedex 16 Tel. (331) 45 24 82.00 
Telefax: (33 1) 45 24 81 76 or (33-1) 45 24.85.00 

Telex: 640048 OCDE 

OECD Bookshoprlibrairie de I'OCDE : 
3.3. rue Octave Feuillc 
75016 Paris Tel. (331) 45 24.81.67 

(33-1)45.24.81.81 

Documentation Franchise 
29. quai Voltaire 
75007 Pans 

Gibert Jeune (Droit-£cononnie) 
6. place Saint- Michel 
75006 Paris 

Tel. 40 15.70.00 

Tel 43 25.91.19 

Librairic du Commerce International 
10. avenue d'lena 
75016 Paris Tel 4073.34 60 

Librairie Dunod 
Univcrsite Paris-Dauphinc 
Place du Marechal de Lattre de Ta&signy 
75016 Paris Tel. 47.27.18.56 

Librairic Lavoisier 
11, rue Lavoisier 
75008 Paris Tel 42.65.39.95 

Librairie L.G.D.J. - Montchrestien 
20. rue Soufflot 
75005 Paris Tel 46 33.89.85 

Librairie des Sciences Poliliqucs 
30, rue Sainl-Cuillaume 
75007 Paris 

P.U.F. 
49. boulevard Saint-Michel 
75005 Paris 

Librairie de rUniverxile 
12a. rvc Nazareth 
13100 Aix-en-Provence 

Documentation Francaise 
165. rue Garibaldi 
69003 Lyon 

Librairie Decitre 
29. place Bellecour 
69002 Lyon 

Tel 45.48.36.02 

Tel 43.25.83.40 

Tel. (16)42.26.18.08 

Tel. (16)78.63.32.23 

Tel. (16) 72.40.54.54 

GERMANY - ALLEMAGNE 
OF.CD Publications and Information Centre 
August-Bebel Alice 6 
D-W 5300 Bonn 2 Tel. (0228) 959.120 

Telefax: (0228)959.12.17 

GREECE - GRECE 
Librairie Kauffmann 
Mavrokordatou 9 
106 78 Athens 

HONG-KONG 
Swindon Book Co. Lid. 
1.3-15 Lock Road 
Kowloon, Hong Kong 

Tel. 322.21.60 
Telefax: 363.39.67 

Tel 366.80.31 
Telefax 739.49.75 

HUNGARY - HONGRIE 
Euro Info Service 
POB 1271 
1464 Budapest Tel. (I) 111.62.16 

Telefax : ( l ) 111.60.61 

ICELAND - ISLANDS 
Mai Mog Menning 
Laugavegi 18. Poslh6lf .392 
121 Reykjavik Tel. 162.35.23 

INDIA - INDE 
Oxford Book and Stationery Co. 
Scindia House 
New Delhi 110001 Tel.ll I) 331.5896/5308 

Telefax: (II) 332 5993 
17 Park Street 
Calcutta 700016 Tel. 240832 

INDONESIA - INDONES1E 
Pdii-Lipi 
P.O Box 269/JKSMG/88 

IRELAND - IRLANDE 
TDC Publishers - Library Suppliers 
12 North Frederick Street 
Dublin I Tel. 74.48.35/74.96.77 

Telefax 74.84.16 

ISRAEL 
Electronic Publications only 
Publications electroniques seulement 
Sophist Systems Ltd. 
71 Allenby Street 
Tel-Aviv 65134 Tel. 3-2900 21 

Telefax: 3 -299239 

ITALY - ITALIE 
Librcria Commissioaaria Sanson! 
Via Duca di Calabria I/I 
50125 Firenze Tel (055) 64.54.15 

Telefax: (055) 64.12.57 
Via Bartolini 29 
20155 Milano Tel. (02) 3650 83 

Ediuice e Libreria Herder 
Piazza Monteciiorio 120 
00186 Roma Tel 67946.2* 

Telefax: 678.47.51 

Libreria Hoepli 
Via Hoepli 5 
20121 Milano Tel. (02) 86.54.46 

Telefax: (02) 805.28.86 

Jakarta 12790 Tel. 583467 
Telex: 62 875 

Libreria Scicntifica 
Dott. Lucio de Biasio 'Aeiou' 
Via Coronelli. 6 
20146 Milano Tel. (02) 48.95.45.52 

Telefax: (02) 48.95.45.48 

JAPAN - JAPON 
OECD Publications and Information Centre 
Landic Akasaka Building 
2-3-4 Akasaka, Minato-ku 
Tokyo 107 Tel. (81.3) 3586.2016 

Telefax: (81.3) 3584.7929 

KOREA - COREE 
Kyobo Book Centre Co. Ltd. 
P.O. Box 1658. Kwang Hwa Moon 
Seoul Tel. 730.78.91 

Telefax: 735.00.30 

MALAYSIA - MALAISIE 
Co-operative Bookshop Ltd. 
University of Malaya 
P.O. Box 1127, Jaian Pantai Bam 
59700 Kuala Lumpur 
Malaysia Tel. 756.5000/756.5425 

Telefax: 757.3661 

MEXICO - MEXIQUE 
Revistas y Periodico* Inlemacionalcs S.A. de C.V. 
Florencia 57 - 1004 
Mexico. D.F. 06600 Tel. 207.81.00 

Telefax : 208.39 79 

NETHERLANDS - PAYS-BAS 
SDU Uilgeverij 
Chrisloffel Plantijnslraal 2 
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2500 EA's-Oravenhage Tel. (070 3) 78.99.11 
Voor heslellingen: Tel. (070 3) 78.98.80 

Telefax: (070 3) 47.63.51 

NEW ZEALAND 
NOtlVKLLE-ZELANDE 
Legislation Services 
P.O. Box 12418 
Thorndon. Wellington Tel. (04) 496.5652 

Telefax: (04) 496.5698 
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Narvesen Info Cenler - NIC 
Bertrand Narvesens vei 2 
P.O. Box 6125 Encrstad 
0602 Oslo 6 Tel. (02) 57.33.00 

Telefax: (02) 68.19.01 

PAKISTAN 
Miiza Book Agency 
65 Shahrah Quaid-E-Azam 
Lahore 54000 Tel. (42) 353.601 

Telefax: (42) 231.730 

PHILIPPINE - PHILIPPINES 
International Book Cenler 
5th Floor, Filtpmas Life Bldg. 
Ayala Avenue 
Metro Manila Tel. 81.96.76 

Telex 23312 RHP PH 

PORTUGAL 
Livraria Portugal 
Rua do Carmo 70-74 
Apart. 2681 
1117 Lisboa Codex Tel.: (01) 347.49.82/3/4/5 

Telefax: (01) 347.02.64 

SINGAPORE - SINGAPOUR 
Information Publications Pte. Ltd. 
41, Kallang Pudding. No. 04-03 
Singapore 1334 Tel. 741.5166 

Telefax: 742.9356 

SPAIN - ESPAGNE 
Mundi-Prensa Libros S.A. 
Castr-116 37. Apanado 1223 
Madrid 28001 Tel. (91)431.33.99 

Telefax: (91) 575.39.98 

Libreria intemacional AEDOS 
Consejo de Ciento 391 
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Subscription Agency-Agence d'abonnements 
Wennergren-Williams AB 
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171 25 Solna Tel. (081 705.97.50 
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SWITZERLAND - SUISSE 
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ct periodiquesl 
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Case postalc 2066 
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Telefax: (021) 635.07.80 
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Librairie Unilivres 
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Tel. (022) 320.26.23 
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Dynapresse Marketing S.A. 
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Suksil Siam Co. Ltd. 
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Kultur Yayinlari Is-Turk Ltd. Sti. 
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Kavakliderc/Ankara Tel. 428.11.40 Ext. 2458 
Dolmabahce Cad. No. 29 
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UNITED KINGDOM - ROYAUME-UNI 
HMSO 
Gen. enquiries fei. (071) 873 0011 
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Personal Callers HMSO Bookshop 
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