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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. 
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NUCLEAR ENERGY AGENCY 

The OECD Nuclear Energy Agency (NEA) was established on 1st February 1958 under the name 
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United States. The Commission of the European Communities takes part in the work of the Agency. 
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acceptable and economic energy source. 

This is achieved by: 
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participation in common services; 

— setting up international research and development programmes and joint undertakings. 
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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 

At the international level, nuclear energy remains a central topic in many high-
level fora where worldwide issues touching upon economic development, energy 
supply, environment and safety are being debated. Emphasis is put on the continued 
importance of nuclear energy as part of the overall energy mix of industrialised 
countries and the need for reinforced international co-operation to make it widely 
available under acceptable safety conditions. 

In this context, the priorities of the NEA are reflecting the current reliance of a 
number of Member countries on their nuclear power programmes. They also take 
account of the possibility that, while the current climate for the growth of nuclear 
power is generally unfavourable, some Member countries may, in the future, elect to 
build nuclear power plants to meet their energy needs. 

NEA priorities ore influenced by the 

urgent need for improvements in the 

safety of nuclear power plants in Central 

and Eastern European countries and the 

New Independent States 

The NEA also contributes to ensure the highest achievable level of safety in the 
nuclear plants of its Member countries. In this connection, a main priority remains 
its safety and regulatory activities. Its priorities are influenced as well by the urgent 
need for improvements in the safety of nuclear power plants in Central and Eastern 
European countries (CEEC) and the New Independent States (NIS) of rhe former 
Soviet Union, by the fact that some nuclear plants are nearing the end of their 
intended lifespans, by the gradual build-up of nuclear waste and by the perception 
and understanding of nuclear energy issues by the public and policy-makers. 
Taking into consideration the above factors, a primary objective of the Agency 
remains to contribute to the viability of the nuclear option through efficient 
international co-operation. 
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In 1993, the entry of the Republic of Korea as a new member of the Agency was 
a significant step in the history of the NEA and a symbol of the open spirit with 
which the Agency is approaching its relations with dynamic economies worldwide. 

NUCLEAR DEVELOPMENT A N D THE FUEL CYCLE 

The NEA provides its Member governments with objective data to help them 
make sound decisions about nuclear power and with information on policy 
alternatives. It also identifies activities required to maintain nuclear power as a 
viable option where appropriate and to maintain a view ahead in order to make 
timely decisions. This year has seen many activities in each of these areas. These 
ranged from evaluating world-wide uranium resources, to calculating the economics 
of the nuclear fuel cycle, assessing the costs of generating electricity around the turn 
of the century from nuclear, coal, gas and renewable sources, and identifying the 
spinoff technologies which have been created through nuclear activities. Another 
key subject studied during the year included nuclear plant-life management, 
integrating technical, economic and safety considerations. 

REACTOR SAFETY A N D REGULATION 

The NEA programme concerning reactor safety and regulation aims at enhancing 
the national programmes of OECD Member countries by promoting exchange of 
operating and design experiences, by seeking consensus on key technical issues of 
general interest and by organising and sponsoring joint research projects. 

The reactor safety sector has remained focussed on evolutionary reactor designs 
and hypothetical severe accidents. In this respect, a priority list of research needs on 
current and advanced designs has been proposed, the elements of a severe accident 
management programme are being developed and International Standard Problems 
(ISP) are becoming further oriented towards severs accident phenomena. In 1993, 
the Three-Mile-Island Vessel Investigation Project was completed and its results will be 
integrated with those of the earlier Three-Mile Island Reactor accident evaluation 
activities in order to draw lessons relevant to accident management and to support a 
follow-up core-melt project (RASPLAV). 

RADIATION PROTECTION 

The NEA has continued to be one of the major and most active partners in the 
international undertaking of the preparation of the new Basic Safety Standards for 
Protection Against Ionizing Radiation and for fne Safety of Radiation Sources (BSS). 
These standards represent the most authoritative intergovernmental guidance on the 
appl icat ion, in practical regulation and operat ion, of the conceptual 
recommendations proposed by the International Commission on Radiological 
Protection in 1991 and by other international bodies concerning radiation protection 
and the safety of radiation sources. 

In addition to the significant effort deployed towards the preparation of the BSS, 
the NEA has continued to provide a valuable contribution to the work of Member 
countries to protect workers and to manage nuclear emergency situations. 
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Longlandi Form near Sellafield (U.K.), 
the area of investigations for 
characterisation of a proposed 
radioactive waste disposal site. 

Finally, the Committee on Radiation Protection and Public Health (CRPPH) has 
launched, during 1993, a major exercise of collective reflection on the present status 
and, especially, the future trends of radiation protection. 

RADIOACTIVE WASTE MANAGEMENT 

In 1993 general progress was noticeable on all aspects of radioactive waste 
management from minimisation of waste production at the source to the gradual 
definition and implementation of disposal strategies. For the management of low-
levc1 ond short-lived radioactive waste in those countries where sites are not yet 
available, field investigations continued, as well as consultations with local 
authorities and the public to identify suitable sites. Concerning the management of 
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high-level and long-lived radioactive waste, although progress may appear less 
visible, the increasing number of site-specific studies published in several countries 
show that carefully sited geological repositories are still the preferred disposal route, 
as they seem to offer the required safety level, especially in the very long term. The 
conclusions of such assessments continue to be supported by large research and 
development efforts, notably in underground research laboratories, and by a broad 
range of international cooperation activities. 

The Agency's co-operative programme in the field of radioactive waste 
management continued to focus on strategies and technical solutions to achieve a 
high level of safety in the protection of human beings and the environment, for both 
now and far into the future. Particular attention was devoted to the siting and safety 
requirements for the disposal of high-level and long-lived radioactive waste. 

NUCLEAR SCIENCE 

The nuclear power industry is still young: the first of the Colder Hall reactors was 
commissioned in 1956 and is still supplying power to the United Kingdom grid. 
From Colder Hall to Superphenix, 30 years later, intense development was fostered 
in all scientific branches needed for nuclear power technology. However, over the 
last ten to fifteen years, research facilities have experienced a persistent decline in 
funding, and scientists of the Calder Hall generation are now in their sixties and 
many of them are no longer working. In order to maintain research programmes in 
spite of reduced manpower and facilities, Member countries and laboratories have 
increasingly preferred to coordinate and carry out their nuclear research through 
international co-operation. 

View of the Superphenix fast-breeder 
reactor, in CreyyMalville, France. 
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CIVIL NUCLEAR LIABILITY 

During 1993, the Group of Governmental Experts on Third Party Liability in the 
Field of Nuclear Energy concentrated its efforts on revising the international nuclear 
third party liability regime. The Group is charged with carrying out the statutory 
functions of the NEA with regard to the harmonization of national laws, and in 
particular the promotion of a system for third party liability in case of nuclear 
damage. 

INFORMATION PROGRAMME 

The role of the NEA in the field of information is to serve as on authoritative 
source of reference on the results of international co-operation for the development of 
nuclear energy as an economic and environmentally acceptable source of energy. 
Major areas of information include nuclear safety and regulation, economics, 
technology, as well as scientific and legal matters. In 1993, the programme aimed 
at enhancing the corporate image of the Agency and at publishing a w;de range of 
reports for specialists, decision-makers, and interested groups of the public. The 
NEA also continued to exchange experience among specialists in charge of public 
information and communication programmes. 

RELATIONS WITH NON-MEMBER COUNTRIES 

In 1993, as international efforts to bring about acceptable nuclear safety 
conditions in the CEEC and in the NIS continued, the major part of the NEA co-
operat on and assistance programme was concerned with the enhancement of 
nuclear safety research in these countries, the transfer of safety knowledge and 
experience and the strengthening of their nuclear regulatory systems. Assistance was 
also provided in developing nuclear law and a suitable nuclear third party liability 
framework. 

& > 
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TRENDS IN NUCLEAR POWER 

NUCLEAR DEVELOPMENT AND THE FUEL CYCLE 

Continuing the trend witnessed last year, the nuclear power situation in the OECD 
has shown little progress in 1993. Most of the activities have occurred in Asia with 
the connection of several reactors to the electrical grid. According to the NEA's 
Nuclear Energy Data (the "Brown Book") which contains electricity generation, 
nuclear power and fuel-cycle data based on official statistics submitted by NEA 
countries, production of electricity from nuclear power plants has increased slightly to 
reach a total of 1775 TWh. At the end of 1993, 339 power plants were in 
operation in the NEA area. Taking into consideration the plants already under 
construction or firmly planned, total nuclear electricity generation is projected to 
increase almost to 1989 TWh by the year 2000. Nuclear power is expected to 
maintain an almost constant share of about 24 per cent of total electricity demand. 

Flask arming at the Sellafield site {U. K.j, 

with the Fuel Handling Plant and Site Ion 

Exchange Plant in the background. 
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Research continues to develop reoctor 
systems with advanced safety features. 
Inside view olthe Falcon Research 
Facility (U.K.j. NUCLEAR SAFETY 

The safety of reactors operating in OECD countries continued to be considered 
satisfactory. No accidents leading to public health or environmental consequences 
have occurred. However, the relatively high number of incidents occurring at nuclear 
power plants continues to be the subject of close attention. A study performed in the 
United States considered the relationship between the total number of incidents 
occurring in nuclear generating stations and those which, when combined with other 
potential events, could lead to serious conssquences. The study concluded that, 
although the total number of incidents is decreasing, the number cf those which are 
considered precursors to serious incidents had not fallen. 

A number of countries are developing reactor systems with advanced safety 
features. The search for safety improvements stems mainly from the recognition that 
problems related to severe accidents must be taken into account at the design stage. 
The new designs should result in fewer and generally less severe transients as 
compared to current reactors. Furthermore, given an event, there would be a lower 
probability of a core melt and an improved capability of the containment system to 
minimise releases of radioactive material to the environment. The NEA is 
contributing to this effort by reviewing regulatory requirements for advanced designs 
in its Member countries, by compiling a survey of advanced containment designs 
and, more generally, by advancing the knowledge of severe accident phenomena. 

NEA ANNUAL REPORT o 1993 ACTIVITIES 11 



The growing awareness in the safety sector, already noted in 1992, of the need 
to improve the safety of reactors in CEEC and the NIS has continued this year. This 
is a field in which many international institutions are involved. For example, an 
important objective assigned to the NEA is the improvement of long-term plant safety 
by assisting these countries in the management and understanding of accidents and 
in research relating to the feedback of experience. International co-operation is 
currently under discussion to promote research on safety at a number of existing 
research and development facilities in these countries. These activities include 
projects on WER bubble-condenser test facilities, a large-scale thermal-hydraulic test 
facility located in Russia, and the proposed RASPLAV project on the interaction of 
molten-fuel material and a model pressure vessel. The latter project would be 
different in the sense that it would not be an integral part of the co-operation/ 
assistance programme, but rather an OECD project which would be performed in a 
non-member country. This would be the first time that an OECD autonomous project 
is executed outside the OECD area. 

RADIATION PROTECTION 

From the information exchanged in the context of the NEA Programme, it 
appears that radiation protection has now reached a significant level of maturity, 
particularly in OECD Member countries. Developments in scientific knowledge, as 
well as in radiation protection doctrine and technology now allow a significant 
increase in the levels of protection for workers and members of the public in most 
situations. The degree of these achievements is, however, uneven in terms of 
scientific development, levels of protection and management of risks. Current 
research and development, both in the scientific field and in the technology of 
radiation applications, thus continues to anticipate emerging radiation protection 
issues. 

The main emphasis in the area of radiation protection is therefore being placed 
on furthering research into the biological effects of radiation as well as on the 
harmonization of diverse concepts and techniques of prevention into an integrated 
risk management approach. 

RADIOACTIVE WASTE MANAGEMENT 

Following the considerable progress achieved in 1992 in the management of 
low-level and short-lived radioactive waste in OECD countries, where several 
repositories started operation, 1993 appears as a year of transition. Nevertheless, 
for this type of radioactive waste, programmes continued in many countries to 
confirm the on-going site studies, for example, in Australia, the United Kingdom and 
the United States. In Switzerland, the Wellenberg area was announced in June 
1993 as the preferred site for further investigations and construction of a low-level 
waste repository. 

In the area of high-level waste management, consultations with local authorities 
and the public followed offers for the voluntary siting of underground laboratories or 

1 2 NEA ANNUAL REPORT 1993 ACTIVITIES Q 



(n 1993, general progress was 

noticeable on radioactive waste 

management in OECD countries. View 

of the disposal modules at the Centre de 

I'Aube, France. 

experimental disposal facilities. Such consultations led to significant results in France 
where a report from the waste negotiator was submitted to the Government 
suggesting four possible sites, and in Sweden where a number of potential sites are 
the subject of pre-studies. 

Among the other international events in 1993 were widely open information 
exchanges and the organisation of large international conferences on radioactive 
waste management. In June, safety aspects were the theme of a conference in 
France, and in September, all radioactive waste management issues including the 
decontamination of the environment, were discussed at a meeting in the Czech 
Republic. 

Finally, a major decision was taken in November 1993 by the Contracting 
parties to the London Convention of 1972 on the Prevention of Marine Pollution from 
the Dumping of Wastes and Other Matter to ban the dumping of all types of 
radioactive waste at sea. 

REVISION OF NUCLEAR LIABILITY REGIME 

During 1993, many governments intensified their efforts in the framework of the 
specialised fora of the NEA and the IAEA, to improve the present international 
regime for liability and compensation of nuclear damage, as a fundamental 
condition for the orderly implementation of nuclear power programmes worldwide. 
The principal aims of this endeavour are to increase the amount of compensation 
available, to modernise ihe provisions of existing international conventions and to 
attract more countries to join them. 
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II 

NUCLEAR DEVELOPMENT 
AND THE FUEL CYCLE 

The NEA aims to provide its Member governments with objective data on which 
to base decisions about nuclear power, and with information on policy alternatives. 
It also tries to identify activities required to maintain nuclear power as a viable option 
where appropriate and to maintain a view ahead in order to permit the making of 
decisions at the opportune moment. This year has seen many activities in each of 
these areas. 

POTENTIAL CONTRIBUTION OF NUCLEAR ENERGY 

As every year, the NEA report on Nuclear Energy Data ("Brown Book") was 
published. According to this report, which gives yearly forecasts of nuclear power 
development, the total nuclear electricity generation in NEA countries is projected to 
increase steadily by some 20 per cent during the 1990s to reach 1989 TWh in the 
year 2000, thus maintaining a share of some 24 per cent of total electricity 
generation during this period. 

Treatment of yellowcake. 
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A significant upgrading of the NEA's activities in the field of uranium occurred in 
1993 following a new arrangement between the NEA and the IAEA to expand 
significantly the participation in the NEA's Uranium Group meetings. In addition to 
the complement of experts from NEA countries, the more recent meetings have been 
attended by experts from China, the Czech Repuolic, Egypt, Gabon, India, 
Mongolia, Namibia, Niger, Pakistan, Russia, South Africa and Ukraine. Work 
continues on enhancing the consistency of reported resource data and on forecasting 
the growth in nuclear power and demand for uranium. This latter exercise contained 
in the publication Uranium : Resources, Production and Demand ("Red Book"), has 
been increased to cover about 50 countries, including most producers in the former 
Soviet Union and in Eastern and Central Europe. As a result, the complexion of the 
exercise has changed from its previous coverage of World Outside the Communist 
Area (WOCA) to a true world assessment. A new world survey was commenced in 
January 1993, to the published in March 1994. 

In 1993, the NEA has completed a 
new world survey on the supply 
and demand of uranium. 

This year saw the completion and publication of several studies on the cost of 
nuclear power, including those related to the nuclear fuel cycle, electricity generation 
in general, and costs of operation and maintenance in particular, as well as the costs 
of radioactive waste disposal. 

The report on the Economics of the Nuclear Fuel Cycle was completed and will be 
published in 1994. A 40-per-cent real-term reduction in the estimated lifetime-
levelised costs of electricity has occurred since the last study on this subject was 
published in 1985. This is attributed to two main factors: 
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Inside view of a nuclear safety research 

centre for post-irradiation examination 

of commercial fuels used in light-water 

reactors. 

a) major reductions in the projected price for the uranium and enrichment 
components, as well as in the price of the services in the back-end of the 
nuclear fuel cycle; and 

b) improved fuel and reactor performance. 

The study showed that the reference lifetime-levelised fuel cycle cost for a large 
pressurised-water-reactor power station commissioned around the turn of the century 
is expected to lie in the range of 5.5 to 6.2 mills/kWh, depending on the spent fuel 
management option used, since the cost of the direct disposal option is lower. It is 
considered unlikely that the fuel cycle cost will lie outside the range of 4.3 to 
7.1 mills/kWh. Similar fuel cycle costs would be expected for a comparable boiling-
water-reactor station. 

A contemporary NEA/IEA study (see below) on the projected costs of generating 
electricity from nuclear, coal and gas-fired power stations showed that the fuel costs 
represent between 15 and 25 per cent of the total generating costs of any nuclear 
power plant, in light of the underlying cost uncertainties, the small cost difference 
between the tv/o fuel cycle options examined (i.e., direct disposal and reprocessing 
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is insignificant and, in any event, represents c negligible difference in terms of 
overall generating costs. It is likely that considerations of national energy strategy, 
environmental impact, balance of payments and public acceptability will play a more 
important role in deciding a fuel cycle policy than the small economic difference 
identified. 

The report on Projected Costs of Generating Electricity was completed and 
published. This is the latest in a series started in 1983 and conducted jointly by the 
NEA and the International Energy Agency (IEA) in close association with the 
International Atomic Energy Agency (IAEA) and the International Union of Producers 
and Distributors of Electrical Energy (UNIPEDE). Sixteen OECD countries and six 
non-OECD countries participated in the study. The main objective was to review and 
explain the expected costs for baseload electricity generation technologies (nuclear, 
coal-fired, gas-fired and renewable sources) which could be commercially available 
around the year 2000. 

Nuclear power is not seen as having quite the same economic advantage as in 
the early 1980s. Nevertheless, even at a higher discount rate (10 per cent per 
annum), five out of the 14 countries providing nuclear and coal-cos: data expect 
nuclear power to have a clear economic advantage over coal, and three out of the 
nine countries providing nuclear and gas-cost data expect nuclear power to be a 
cheaper option than combined cycle gas turbine. Using a real discount rate of 5 per 
cent per annum and the reference performance assumptions adopted in the study, 
most participating countries expect nuclear power to be the cheapest source of 
baseload power for plants expected to be commissioned around the year 2000. 

When analysed on the basis of the real value of national currencies, projected 
overall nuclear generation costs have remained fairly stable over the past decade, as 
increases in capital and operations and maintenance costs have been offset by 
decreased nuclear fuel cost. On the other hand, attractiveness of coal-fired plants 
has been improved due to changed expectations of future coal prices; the latter are 
no longei expected to escalate, contrary to predictions made in the 1970s and early 
1980s. 

The study revealed that the proportion of operations and maintenance cost to 
total generation cost of nuclear power plants hod increased in most countries during 
the past decade and that countries' operations and maintenance cost projections 
were spread over a wide range. In light of these trends, the NEA started a new 
study on this important cost component to understand the reasons for the different 
projections of operations and maintenance cost and to indicate ways of improving 
the original study. Twelve NEA Member countries and India have provided relevant 
cost data, with IAEA and UNIPEDE experts also participating. The study will be 
completed in 1994. 

The OECD published in 1993 The Cost of High-Level Radioactive Waste Disposal 
in Geological Repositories. The study sought to determine why cost estimates vary 
from one country to another. The 12 different estimates from 13 countries show 
surprisingly good agreement when normalised with regard to total electricity 
production. The remaining differences can be explained at least qualitatively, 
indicating that the costs are reasonably well understood in the OECD countries. 
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POLICY ALTERNATIVES 

Few countries have a specific nuclear policy. It is normally subsumed within 
industrial, energy or environmental policies. The work of the NEA this year has 
mirrored this situation through publication of the reoort Spin-Off Technologies 
Developed Through Nuclear Activities, participation in the lEA's in-depth work on 
energy policy reviews, and co-operation with other international bodies on the study 
of environmental issues. 

The report on spin-off technologies highlighted the origin of, reasons for and 
methods for generating spin-offs. The success of an active spin-off policy must take 
into account some basic requirements: avoidance of conflicts with core activities, a 
thorough understanding of the client industry, careful timing, and retention of the 
maximum freedom to exploit the technology in a number of sectors. 

NEA staff participated in the IEA in-depth reviews of energy policies of 
Germany, the United Kingdom, and the United States. The contribution of the NEA 
to these studies consisted primarily in reinforcing the examination of policies which 
impact the use of nuclear power. Reports are expected to be published by the IEA 
in 1994. 

The NEA has also contributed very actively to the international debate on 
environmental issues. Various comparative studies have been initiated on electricity 
technologies and the environment. The NEA has contributed to three such studies: 
Electricity and the Environment, led by the International Energy Agency, Environmental 
Implications of Supports to the Energy Sector, led by the OECD Environment 
Directorate, and the DECADES project (i.e., the creation of a database of emissions 
and impacts from the electricity sector and the method for evaluating those impacts), 
led by the IAEA and other international organisations. The NEA has also contributed 
to the discussion on global warming by participating in the preparation of the 
Second Report of the Intergovernmental Panel on Climate Change (IPCC) and by 
providing information for the section on mitigation of climate change through 
modification of the energy supply. 

This body of work is intended to promote the equitable comparison of all 
electricity-producing technologies and their impacts on the environment. The 
documents generated by these studies will also provide a better overview of policy 
choices, particularly the impact of subsidies on the environment, and constitute an 
internationally reviewed set of data on emissions and impacts, notably the impact on 
global climate change. 

The NEA in collaboration with the United States Oak Ridge National Laboratory 
held a symposium on Power Generation Choices: An International Perspective on Cost, 
Risks and Externalities. This was a first attempt by the NEA to bring together decision
makers from governments and industry with relevant experts to examine the total 
costs of nuclear power and other energy-generating technologies. The intent is 
eventually to develop a consensus on methodologies to be used to calculate these 
costs, including externalities, that is, the costs not borne by the owner or operator of 
the power plant. 
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MAINTAINING THE NUCLEAR OPTION 

Given the current low rate of new orders for nuclear plants and the rate of 
nuclear-plant closures before they have reached the end of their useful life, the 
viability of the nuclear infrastructure as well as investor confidence in the nuclear 
option is threatened. As a result, plant life management issues are becoming more 
prominent with energy planners and government policy-makers. 

In 1990, an International Expeit Group on Plant Life Management (PLiM) was 
created in the NEA in order tc seek a more systematic and a higher level of 
collaboration on these issues. To provide a comprehensive picture, a large group of 
experts from more than 40 organisations worldwide was assembled, including 
representatives from industry (vendors and utilities), safety regulation, energy 
development, and international organisations. Particularly strong links with the IAEA 
and CEC programmes were established. 

As a starting point, the group launched a country-by-country survey of activities. 
A wide variety of responses were received, but most indicated that previous work on 
plant-life-manogement issues was largely sectorial and non-systematic. In order to 
identify and assess more clearly the effects of national policies of nuclear plant 
management anH plont ageing on the plant life decision-making process, the experts 
began to develop a generic "model" approach for plant-life management, integrating 
technical, economic and safety considerations. This model has already proved its 
usefulness for developing national approaches. 

On a related topic, a Joint NEA/CEC/IAEA Working Group was established in 
1993 to develop a common ageing terminology for nuclear power plants. 
About 100 core terms and definitions have been identified and will be published 
later in English, French, German, Spanish, Russian, and Chinese. 

In the 1950s and 1960s, when nuclear power was expected to play a more 
dominant role in energy supply, governments established large nuclear research 
institutes or converted other research and development institutes to nuclear research. 
Since then, however, there have been significant changes in the situation of nuclear 
power in general and many nuclear research institutes are fa-»J with growing 
difficulty to obtain financial and human resources. As a result, some research 
institutes are switching their field of competence to other areas such as new 
materials, while others are strenqthening international co-operation not only for the 
purpose of performing research and development efficiently but also to maintain their 
large facilities in spite of a lack of adequate indigenous funds. 

In order to clarify these trends and their possible implications, the NEA started a 
new study to review the history and current state of nuclear research institutes, to 
examine their experiences (problems, benefits, etc.), to discuss future challenges and 
to provide useful information to policy-makers and to the management of 
such institutes. Sixteen NEA Member countries and the CEC are participating in the 
study. 
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THE VIEW AHEAD 

T'-.e NEA has continued its forecasting work in cooperation with other national 
and international bodies, including the IAEA. The aim is to provide a perspective to 
identify possible paths in the development of nuclear power and to help governments 
prepare, in a timely manner, to face future issues. In addition to reviewing ;he forces 
that will create or eliminate opportunities for the deployment of nuclear power, •he 
NEA keeps abreast of new developments in nuclear technology. On this basis, if is 
able to contribute to the work of other parts of the OECD, such as the Environment 
Directo'afe, or of other international bodies such as the Intergovernmental Panel on 
Climate Change. 

This perspective also encompasses specific technical issues such as the long-term 
potential for optimising the conditioning of highly radioactive waste. To help foster 
discussions on this particular issue, the NEA maintains an International Information 
Exchange Programme on Actinide and Fission Product Separation and 
Transmutation. This technology, if cost-effective, may help to bring about a reduction 
in the amount of long-lived radioactive wastes. 
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Ill 

REACTOR SAFETY AND REGULATION 

The programme in this area enhances the notional programmes of OECD 
Member countries by promoting exchange of operating and design experiences, by 
seeking consensus on key technical issues of general interest and by organising and 
sponsoring joint research projects. 

The work activities deal with review of incidents and human factors, methods of 
maintaining the integrity of pressure boundaries in reactor systems, prevention and 
management of accidents, probabilistic safety assessments and regulatory co
operation and exchange. Experts from the CEEC and the NIS are progressively 
participating in these activities. 

The programme of work of the NEA in the field of reactor safety and licensing is 
complementary to that of the IAEA. In the area of safety research, it covers complex 
and advanced issues difficult to handle in a large forum including countries at widely 
different levels of development and with diverging interests. The membership of the 
NEA comprises the most advanced countries in the field of nuclear safety; the activities 
rely on strong and continuous involvement of national experts and a competent 
secretariat highly experienced in specific technical fields, assuming the organisation, 
co-ordination and follow-up of the work of the expert groups. The NEA, through its 
committees, is thus able to define new safety concepts, for the benefit of its members 
and others counfries; the results of this work are continuously made a/ailable to the 
international community and the IAEA. In the area of regulation, Member countries 
enjoy an open exchange of views and information, based on mutual trust and 
common goals; results of this work are also made available to the IAEA and thus 
contribute to harmonization of world regulation and practices. 

NUCLEAR SAFETY RESEARCH 

A senior group of experts completed a report on Nuclear Safety Research in 
OECD Member Countries. The experts had been invited to review the nuclear safety 
research currently being performed and to set down their views on likely future needs 
and priorities. There is currently a range of specific safety concerns which are 
broadly shared throughout the international nuclear safety community. Continuing 
research work is therefore necessary to address many of these concerns. 

In the field of nuclear power, national authorities have broadly similar 
responsibilities which include the approval and monitoring of operational plants. For 
this purpose, research needs to be undertaken, funded or sponsored. However, the 
funding levels of national government safety research programmes have been 
reduced over recent years, and that may have an adverse impact on the ability of 
national agencies to fulfil their safety mcndates. There is a large measure of 
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consistency in the technical composition of national research programmes, but 
substantial variations in detail and funding levels. 

Among the research topics which the experts believe to be of outstanding 
importance, and to which they would wish to see priority given, are the areas of 
nuclear power plant ageing effects, human factors, computer-based control and 
safety systems, evaluation of nuclear power plant operational experience and 
incidents, thermal hydraulic codes, probabilistic safety assessment of nuclear plants, 
severe accidents and advanced systems. This rather substantial number of topics 
reflects the belief of the experts that there is no scope for complacency in addressing 
current or future research needs. 

International collaboration in many forms has long been an important feature of 
nuclear safety research and the need will be strengthened in coming years as budget 
and manpower resource pressures grow. Considerable scope for international 
collaboration has been identified in the priority areas. The introduction of new 
advanced water-reactor systems presents a major opportunity for collaborative 
research and the harmonization of safety standards. 

REGULATORY APPROACH TO MAINTAINING 
THE SAFETY OF AGEING NUCLEAR POWER PLANTS 

There is now worldwide interest in the safety of older-generation nuclear power 
plants, which were designed and built according to standards different from current 
ones. A special meeting of the Committee on Nuclear Regulatory Activities (CNRA) 

Maintaining the safety of ageing nuclear 

power plants may require replacing 

their steam generators. 
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was organised on the topic of the regulatory approach to maintaining the safety case 
for ageing nuclear power plants. 

The most obvious types of shortfalls for older plants are twofold: first, a reduction 
in safety margin due to ageing deterioration; secondly, deficiencies in the safety 
concepts when compared with the standards applied to a modern plant, for example 
changes in codes and standards, and working practices. This is not to say that such 
plants are unsafe and should not be allowed to operate, so long as it can be 
demonstrated that the resultant safety margins remain acceptable. 

The regulator may be assured of adequate safety for continued operation in a 
number of different ways. Traditional methods of safety evaluation include: ongoing 
inspection and assessment; special reviews (normally reactive); generic reviews; 
and periodic safety re-evaluations. In practice, these methods overlap, and 
individual countries apply the most appropriate combination. While the approach 
does vary between individual countries, there is nevertheless a number of common 
themes. 

Probabilistic safety assessment is a tool 

in nuclear power plant safety analysis at 

Biblis NPP, in Germany. 

PROBABILISTIC SAFETY ASSESSMENT 

The utilisation of probabilistic safety assessment as a tool in nuclear power plant 
safety analysis continues to increase in the OECD countries. Probabilistic safety 
assessment (PSA) con be carried out in various versions: 
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• to assess the frequencies and modes of severe damage to the reactor core for 
all plant conditions (Level 1 PSA); 

• to assess the frequencies and sizes of radioactive releases from the reactor 
building in the event of an accident (Level 2 PSA); 

• to study the impact of such releases on the public and the environment 
(Level 3 PSA); 

• to assess safety-related operations and plant changes that routinely affect 
plant configuration (Living PSA which is a type of Level 1 PSA). 

Up to now the main focus of work in this area has been on Level 1 PSAs and 
Living PSAs. This focus will begin to shift to more advanced topics, such as Level 2 
PSA methodologies. 

One significant report published this year concerned Shutdown and Low-Power 
Assessment (LPS). A major conclusion of this report is that the quantitative results 
already accomplished with PSA studies vary, but in general, it can be concluded 
that LPS risks are not negligible in comparison with full-power risks. In a different 
area of work, which focussed on risk-based management of safety-system reliability, 
substantial progress was achieved. Following a review of various PSA-based 
approaches that could be utilised to either improve or replace traditional methods, 
the task will now concentrate on a detailed analysis of a single risk-based system 
currently in operation. The goal will be to determine the applicability of this type of 
system to a light-water reactor. Two other important studies underway relate to data 
collection and analysis to support PSA and PSA-based plant modifications and 
backfits. 

SEVERE ACCIDENT PHENOMENOLOGY A N D MANAGEMENT 

Work has continued on various aspects of severe reactor accident phenomena 
and on their management. These activities covered the behaviour of a degraded 
reactor core in the pressure vessel and in the reactor containment, the production 
and the management of hydrogen and aerosols, direct heating of the containment 
atmosphere, fuel/coolant interactions and steam explosions, as well as molten-core 
debris/concre'3 interactions. Particular efforts were made in discussing the 
advantages and disadvantages of using water to cool a molten core in a 
containment, and on cooling of severely damaged fuel through external flooding of 
the reactor pressure vessel. Some aspects of these research activities will be 
amplified in the programme of work contemplated by the OECD RASPLAV Project. 

A new State-of-the-Art Report on the Release and Transport of Primary System 
Fission Products has been completed. The report summarises relevant information on 
important phenomena, computer codes, experiments and their analyses. It also 
draws conclusions and makes recommendations. The main conclusion is that 
significant improvement in understanding and analytical capabilities has taken place 
since the TMI-2 accident, but not all relevant source term issues have been resolved. 

A specialist meeting on Fuel-Coolant Interactions concluded that this field is in a 
stage of rapid development with significant progress. All new results indicate that 
domage to the containment caused by a large in-vessel steam explosion is highly 
unlikely. Further progress in fundamental research to better understand safety 
margins is expected in the near future. An International Standard Problem (ISP) in 
this area was recommended. 
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Many control rooms are now equipped 

with advanced digital systems, like the 

main control room at the Trillo nuclear 

power plant, in Spain. OPERATING EXPERIENCE AND HUMAN FACTORS 

In the area of operating experience, the NEA continued the operation of its 
international Incident Reporting System (IRS) in collaboration with a certain number 
of non-member economies through the IAEA. Among some 2 000 reports currently 
stored in the IRS database, a certain number of significant events raised some 
concern regarding possible consequences of fires on plant safety, which could 
constitute a potential element of common-cause failure. Therefore, the NEA 
organised a specialists' meeting on that specific subject to address topics as wide as 
fire-protejtion principles, operating experience, regulatory requirements, risk 
assessment, as well as research and development. 

During the past years, NEA activities in the area of human performance in 
relation to operating experience have considerably expanded. In 1993, the Task 
Force on Human Factors completed a report on New Man-Machine Interface in 
Nuclear Power Plants. This report coventrates on issues raised by the adoption of 
human factors principles in conjunction with the availability of advanced digital 
systems in the control rooms. A second report, prepared by the same task force, 
raises the importance of management and organisational factors for the improvement 
of the overall safety in nuclear power plants. 

FUEL CYCLE SAFETY 

The nuclear fuel cycle covers the procurement and preparation of nuclear fuel for 
nuclear power reactors, its recovery and recycling after use, and the safe storage of 
all waste generated through these operations. Since the first issue in 1981 of an 
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NEA report on the Safety of the Fuel Cyc/p. the industry has considerably expanded. 
A new report, completed in 1993, cons*'!utes an up-to-date analysis of the safety of 
the fuel cycle facilities, based upon experience in OECD countries. The report 
addresses the technical aspects of the fuel-cycle operations, provides information on 
operating practices and looks ahead to future developments in the fuel cycle. 

INTERNATIONAL STANDARD PROBLEMS 

The International Standard Problem (ISP) Programme, which assesses both the 
capabilities of the nuclear safety computer codes and the effect of their use on 
calculated results, began in 1976 and is continuing with an increasing number of 
participants, especially from non-member countries. This growth is a clear proof that 
the respective countries regard bringing together the code users to discuss concrete 
common-application cases as a particularly effective way of learning from 
experience. Technical areas in which ISP programmes are currently being conducted 
include thermal-hydraulics behaviour of fuel under high-temperature-transient 
conditions, hydrogen distribution in containment and seismic behaviour of reactor 
buildings. 
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IV 

RADIATION PROTECTION 

The NEA has continued to be one of the major and most active partners in the 
international undertaking for the preparation of the new Basic Safety Standards for 
Protection Against Ionising Radiation and for rfie Safely of Radiation Sources (BSS). 
These standards represent the most authoritative intergovernmental guidance, in 
practical regulation and operation, on the application of the conceptual recommen
dations proposed by the International Commission on Radiological Protection (ICRP) 
in 1991 and by other international bodies in the fields of radiation protection and 
the safety of radiation sources. 

In addition to the significant effort deployed for the preparation of the BSS, the 
NEA has continued to provide a valuable contribution to the work of Member 
countries for the protection of workers ond the management of nuclear emergency 
situations. 

Finally, the Committee on Radiation Protection and Public Health (CRPPH) 
launched, during 1993, a major exercise of collective reflection on the present status 
and, especially, the future trends of radiation protection. 

REVISION OF THE BASIC SAFETY STANDARDS 

During 1993, the Joint Secretariat of the IAEA/NEA/WHO/ILO/FAO/PAHO 
(Pan-American Health Organisation) continued to deploy substantial efforts to 
accelerate the process of preparation of the new BSS. This process was particularly 
complicated by the large number of regulatory, industrial, scientific anH other parties 
involved in the BSS consultations. The most difficult issues were the integration of 
nuclear safety and radiation protection requirements into the standards for the safety 
of sources, the need for special protection criteria of some highly exposed groups of 
workers in the mining industry and in the medical field, the principles for the 
application of the protection system to the exposure to natural radiation sources, as 
well as the criteria for emergency intervention and for exemption of practices and 
sources from regulatory control. 

Most of these issues were resolved during 1993, and the preparation of the BSS 
has reached its final stage. The document is expected to be submitted in 1994 to the 
governing bodies of the different co-sponsoring organisations for approval and 
adoption. 
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ASSESSMENT OF THE STATUS OF RADIATION PROTECTION 

One feature which characterises the NEA radiation protection programme has 
always been its ability to closely monitor and promptly adapt to trends and 
forthcoming developments in science and technology. In this spirit, it had been 
recognised already, in 1992, that radiation protection was going through a period 
of evolution, both in science and in doctrine, and that this trend was likely to affect 
radiation protection operations and, perhaps, to raise new problems in the future. 

In view of this, the CRPPH launched in 1993 a programme aimed at making a 
general appraisal of the situation in radiation protection, both in terms of policy and 
regulatory development and in terms of application to operational practices. The first 
action in this programme was the organisation in January 1993 of a workshop on 
Radiation Protection Towards the Turn of the Century, in which senior experts from 
18 countries and four international organisations assessed the present status of 
radiation protection and analysed the major emerging concepts and issues likely to 
concern Member countries during the next few years. The results of this workshop 
were subsequently debated by the CRPPH and will form the basis for o collective 
statement to be issued by the Committee and submitted to national authorities for 
their consideration. This collective statement is expected to be published in 1994 
or 1995. 

OAK 

The NEA organised in 1993 a 
seminar to assess the present status 
of radiation protection. 
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PROTECTION OF WORKERS 

As the trend hos been in recent years, the application of the AlARA principle (the 
concept of maintaining the radiation exposure of workers as low as reasonably 
achievable) became more widespread during 1993. While economic factors 
continue to force nuclear power plants to operate more efficiently, the correct 
application of AlARA can, in addition to lowering worker exposures, contribute to 
overall work efficiency, and thus, to the reduction of costs. 

The NEA has continued to contribute to the protection of workers through the 
Information System on Occupational Exposure (ISOE) programme, which significantly 
matured during 1993. The primary objectives of the ISOE programme are to 
establish a comprehensive database of nuclear power plant operational dosimetry 
data for use by the participants, and to enhance the exchange of operational dose 
reduction techniques and experiences among the nuclear power plant operators and 
national regulatory authorities worldwide. During 1993, this exchange of 
information and experience through the ISOE programme concerned large multi-
faceted projects, such as steam generator replacements, as well as smaller specific 
projects, such as system and equipment decontamination. It also greatly enhanced 
the effectiveness of radiation protection programmes and helped to maintain 
occupational exposures as low as reasonably achievable. 

The NEA takes part in the development 

of international radiation protection 

itandards and helps to implement them. 
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INTERNATIONAL EMERGENCY EXERCISES 

In 1990, the CRPPH identified the need to improve the quality and co-ordination 
of emergency-response systems on a "regional" scale, and to help in seeking 
consensus on approaches to the management of nuclear emergencies. As a 
response, the first International Nuclear Exercise (INEXl) was launched in 1993. 

Between March and May, sixteen countries (Austria, Canada, Finland, France, 
Germany, Ireland, Italy, Japan, Luxembourg, Norway, Romania, Sweden, 
Switzerland, Ukraine, the United Kingdom and the United States) carried out the 
INEXl tabletop emergency exercise, and in June summarised their experiences at a 
workshop sponsored by the NEA. The exercise, in addition to providing valuable 
experience and training to all participating parties, identified those areas in need of 
further development. On this basis, an expert Group on Nuclear Emergency Matters 
was set up to carry on with the work started as a result of INEXl. Preparation has 
begun for the organisation of three workshops in 1994 and 1995, as well as for a 
second International Nuclsar Emergency Exercise (INEX 2) in 1996. 

Three hundred power plants already 

contribute to the international database 

on occupational exposure to radiation 

set up by the NEA. 
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RADIOACTIVE WASTE MANAGEMENT 

INTRODUCTION 

An increasing number of countries now 
operate repositories for Ibeir low-level 
radioactive waste. 

The Agency's programme in radioactive waste management deals with the 
strategies and technical solutions to be implemented in order to achieve a high level 
of safety in the protection of human beings and the environment both now and far 
;nto the future. The situation has considerably evolved over the last decade in the 
management of radioactive waste, confirming the tendency to isolate those wastes 
from the environment and to rely in the long term on multi-barrier systems to contain 
them securely in stable geological formations. An increasing number of countries, 
which in the past had to store their waste in interim facilities pending the availability 
of final repositories, can now operate such repositories for their low-level and short
lived radioactive waste. The NEA programme recognises this progress and puts the 
emphasis on the siting and safety of disposal facilities for high-level and long-lived 
radioactive waste. In the most advanced countries, such facilities are being currently 
developed and plans are made for their siting and commissioning at the beginning 
of the next century. Until disposal, the waste management operations, such as 
treatment, conditioning and storage of various types of waste, are relatively 
conventional and require safety precautions similar to those typical of all nuclear 
facilities. 
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LONG-TERM SAFETY ASSESSMENT 

The NEA, through its specialised Advisory Group on Performance Assessment 
(PAAG), has become a major international forum for discussing safety objectives and 
advanced tools for the long-term performance assessment of radioactive waste 
disposal systems. In parallel with specific studies of a technical and scientific nature, 
the PAAG promotes a systematic analysis of all the elements affecting the safety of 
geological repositories and ensures their coherent interpretation and integration into 
reliable assessments which can be used for decision-making and licensing purposes. 
In 1993, the PAAG continued its review of the different methods used to evaluate the 
various types of uncertainty inherent to the modelling and future evolution of natural 
and engineered-barrier systems, and to increase confidence in the results of long-term 
performance assessment calculations. The "validation" of predictive models which 
are used in such assessments to illustrate the behaviour of repository systems with 
time is a key element of this debate. Full validation in the strict sense of the word 
cannot be achieved, but there are nevertheless ways and means to ensure that the 
models used are sufficiently accurate and representative to allow a satisfactory level 
of confidence, given their specific purpose. 

In parallel, the PAAG continued to sponsor several activities related to the 
assessment of the long-term performance of disposal systems. Probabilistic 
techniques for the assessment of overall disposal systems are widely used in safety 
and reliability studies. In radioactive waste management studies, uncertainties about 
data, for example on geological characteristics and about conceptual models 
representing various phenomena, can be treated through a probabilistic approach. 
Expert judgements, which are required, for instance, to identify the probability of 
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Particular attention is devoted to the 

siting and safety requirements for the 

disposal of radioactive waste. 

future events also play an important role. In this field, it is essential to associate 
specialists from the many scientific disciplines involved in such work in order to 
ensure that the modelling and assessment process is conducted in a consistent and 
well integrated manner. In this respect, a workshop was organised on the Role of 
Conceptual Models in Determining Post-Closure Safety, in November 1993. At this 
workshop, a broad consensus was achieved on the definition and development of 
conceptual models which consist of a set of assumptions used to describe a disposal 
system or its sutxompartments, such as the geometry and dimensions of the system 
and the nature of the physical and chemical processes occurring within that system. 
The purpose of the worskhop was to promote an improved understanding of the 
uncertainties inherent to such models and to better assess and reduce them. The 
proceedings representing the state of the art in this field will be published in 1994. 

In May 1993, a Joint Workshop on the Status of Near-Field Modelling was 
organised in Cadarache, fiance, among the NEA, the French Institute for Protection 
and Nuclear Safety (IPSN), the Swiss National Cooperative for the Management of 
Radioactive Waste (NAGRA) and the Swedish Nuclear Power Inspectorate (SKI). 
The state-of-the-art on the performance modelling of the "near-field" of a repository, 
which is the waste itself and the man-made barriers engineered around it, was 
reviewed and the proceedings were published, 

In 1993, the PAAG initiated a review of the progress made on integrated 
performance assessments covering specific geological disposal projects. An 
increasing number of such assessments are made in Member countries and it was 
considered important to review them in order to understand their specific features, 
such as the safety basis for the disposal system, the methodologies used to assess its 
long-term performance and the possible commonalities and differences. 
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Finally, the assessment of future humon actions at waste repository sites and of 
their potential consequences for the integrity of the repositories has been the subject 
of considerable progress. A report dealing with the various scenarios of human 
intrusion at disposal sites ond suggesting future activities, such as the role of archives 
and marker: to keep track of the existence of disposal sites has been completed and 
will be published by the NEA in 1994. Further discussions will be organised on the 
definition of regulatory requirements for the reduction of risks from human intrusion. 

IN SITU RESEARCH AND EVALUATION OF DISPOSAL SITES 

The Site Evaluation and Design Experience (SEDE) Coordinating Group, set up in 
1990, promotes information exchanges between national projects on the evaluation 
of the characteristics of potential disposal sites, and discusses issues of mutual 
concern in this field. In 1993, the focus of its work was on site characterisation and 
underground testing techniques , the role of the geosphere barriers in safety 
assessments, and the use of various techniques to test the hypotheses made in 
geosphere modelling. 

The SEDE Coordinating tiroup also discussed the role of the geosphere barrier 
in the safety assessment of specific underground repositories, underground testing 
activities of Member countries and the role of seismic survey results in site 
evaluations. 

In addition, given the wide interest attached to clay formations as potential media 
for the disposal of long-lived radioactive waste, the SEDE Co-ordinating Group 
continued to support the activities of the Working Group on the Measurement and 
Physical Understanding of Groundwater Flow through Argillaceous Media. This 
Working Group, also known as the "Clay Club", has launched several initiatives 
involving detailed information exchanges in this field. 

OTHER RADIOACTIVE WASTE MANAGEMENT ACTIVITIES 

The Agency's programme continues to cover the following activities: 

• the development of geochemistry databases and the construction of scenarios 
on the future of disposal facilities in order to provide information for the 
assessment of the long-term safety of underground repositories; 

• the sponsorship of the Cooperative Programme for the Exchange of Scientific 
and Technical Information Concerning Nuclear Installations Decommissioning 
Projects. This Programme is now in its second phase covering the period 
1991-95; 

• the continuation of the Coordinated Research and Environmental Surveillance 
Programme (CRESP) related to the disposal of radioactive substances in the 
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marine environment. In this area, a significant development happened in 
November 1993 when the London Convention of 1972 on the Prevention of 
Marine Pollution from the Dumping of Wastes and Other Matter decided to ban 
the dumping of all radioactive waste; 

th; conduct of international peer reviews. In May 1993, the NEA organised 
for the third time a review of the Research Programme for On-Shore 
Geological Disposal of Radioactive Waste in the Netherlands, the OPLA 
Programme; 

the follow-up of international programmes, such as INTRAVAL and BIOMOVS 
on various modelling aspects of the migration of radioactive materials in the 
geosphere and the biosphere, and the discussion of their results within NEA 
groups. 

& 
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VI 

NUCLEAR SCIENCE 

The nuclear power industry is still young. The Colder Hall reactor, the first 
nuclear power reactor in the OECD area, was commissioned in 1956 and is still 
supplying power to the United Kingdom grid. From Colder Hall to Superphenix, 
30 years later, intense development was fostered in all scientific branches needed for 
nuclear power. However, over the last ten to fifteen years, research facilities have 
experienced a persistent decline in funding while scientists of the Calder Hall 
generation are now in their sixties and many of them are no longer working. In 
order to maintain research programmes in spite of reduced manpower and facilities, 
Member countries and laboratories show therefore on increasing preference to co
ordinate and carry out their nuclear research internationally. 

The NEA has been instrumental in developing this co-operation, which has 
advanced markedly since the late 1970s from the comparison and exchange of 
information and results from national programmes to direct interlaboratory 
collaboration in a joint programme co-ordinated by the Nuclear Science Committee 
(NSC). 

View of the electron linear accelerator 
building and the flight-paths leading to 
different measurement stations at the 
CEC Joint Research Centre in Geel, 
Belgium 

36 NEA ANNUAL REPORT a 1993 ACTIVITIES 



THE ROLE OF SCIENCE IN NUCLEAR TECHNOLOGY 

The science programmes of Member countries, as well as their joint programme 

within the NSC, represent an investment in the future. Inevitably, scientific studies 

must be launched several years ahead of their first application. They may either be 

requested by technologists who need specific information in order to solve current 

problems, or proposed by scientists themselves on the basis of their insight into the 

scientific foundations of technological methods and the areas where they could be 

improved. 

Projects for NEA's own nuclear science programme are chosen according to their 

usefulness for nuclear technology and to the availability of support and funds in 

Member countries. They consist of a limited number of basic science projects 

concentrated on nuclear data, and a larger number of applied science topics which 

are studied in order to promote technical improvements directly dependent on the 

result. Some examples of these projects from the 1993 programme as well as the 

improvements expected "downstream" are given in Table 1. They are carried out 

either by agreement within the NSC or at the request of other NEA committees: 

Table 1 Nuclear Science Projects 

Interest 

Reactor operation 

Safety 

Waste management 

Nuclear 
development 

Environment 

Project 

Modelling of fuel behaviour 

"Burn-up credit" in 
criticality calculations 

Database work for CSNI: 
• Code Validation Matrix 

(CCVM) 

• Fuel Incident Notification 
and Analysis System (FINASj 

Thermochemicol Database 
(for RWMC) 

Physics of plutonium 
recycling 

Test of neural networks 
for pattern recognition by 
computer 

Atmospheric dispersion 
database (short and medium-
range) 

Application intended 

Development of fuel for 
longer operating life and 
greater energy output 

More compact storage of 
used nuclear fuel 

Validate modelling software 
for the effects of sudden 
loss of core coolant 

Better information on 
possible causes of fuel 
incidents 

Long-term improvement of 
modelling for transport 
of nuclear waste by 
groundwater 

Burning plutonium for 
increased energy 
production or to consume 
plutonium 

Analysis of vibrations in 
reactors to detect 
anomalies 

Test software for 
predicting wind-borne 
dispersion of pollutants 
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The best scientific and technical information is useful only as far as it reaches the 
experts who need it. Because scientific research is logically "upstream" of technical 
development and may be useful in areas not foreseen by its authors, good 
information about both recent and previous work, as well as easy access to the 
results, is particularly important. The NEA Data Bank provides service directly to 
users of nuclear data and computer programs over the full range of nuclear energy 
technology. However, since programs and data for reactor calculations are subject 
to national approval, the resistance to accepting new data and calculation methods 
may increase. The Committee and the Data Bank aim to provide the validation 
evidence needed to ease the introduction of improved computer programs and data 
libraries. 

NUCLEAR DATA FOR THE NEXT DECADE 

Mastery of the technology and economics of nuclear energy demands deep 
insight into the physical phenomena at work in nuclear reactors and their fuel cycle. 
Adequate nuclear data and the calculation methods to use them both serve to 
characterise the nuclear behaviour of all components of a reactor, and researchers 
and engineers cannot work without them. Concern about declining support for work 
in this field has led the Agency to carry out a study to establish in detail the needs for 
nuclear data. It was completed in 1993. 

The resulting report A Strategic View on Nuclear Data Needs was distributed 
widely. It reviewed the limitations of predictions made using previous generations of 
nuclear data, as well as the benefits to be gained in the operation of existing nuclear 
plants and in the design of future reactor systems by using more accurate data. It 
examined the arrangements for gathering, evaluating and distributing data to users. 
It proposed measures to slow the decline in support for data measurements, and to 
make better use of the resources available. 

Data for existing reactors and their fuel cycles 

From the earliest reactors onward, data uncertainties have been compensated by 
conservative design. Recalculation of an existing design with improved data will on 
the one hand bring out the precise extent of the safety margins built in by 
"overdesigning" for safety, and on the other show what possibilities may exist for 
safe widening of operating margins. Two of the known discrepancies between 
calculation and observed effects are decay heat (which determines the residual 
power to be evacuated after a reactor shutdown), and the plutonium cross-sections 
needed to calculate mixed oxide (MOX) fuel cycles. They are particularly important 
in the context of plans for increased fuel burnup, which should reduce unit fuel costs 
as well as reactor outages for refuelling. 

Other areas of need 

Advanced reactors are intended to improve existing designs, particularly their 
inherent safety features: evolutionary concepts using new configurations of proven 
core and fuel combinations will have data needs very similar to those of current 
reactors; overall data needs will be similar, but the economic benefits from improved 
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accuracy may be considerably greater. More innovative designs directed towards 
increased plutonium or actinide burning, or using a thorium cycle, are likely to 
require a major selective re-measurement of both differential and integral data 
according to a relevant data evaluation programme. 

Transmutation of actinides from nuclear waste requires measurement and 
estimation of data for actinides whose cross-sections ore in general poorly known, 
and many new data for the design of a high-flux accelerator if an accelerator-driven 
process is chosen. In order to achieve large potential cost savings in the storage and 
transport of spent nuclear fuel, it is necessary to demonstrate that the irradiated 
elements can safely be packed more closely, due to their reduced reactivity. New 
data are needed for some isotopes, while calculation methods and data must be 
validated together in new integral measurements. Non-nuclear applications such as 
medicine and astrophysics and space applications have their own special data 
needs. 

The NEA Data Bank collaborates with IAEA, and its users benefit from nuclear 
data for fusion or medical applications whose compilation is co-ordinated by the 
IAEA. In these areas, as well as the areas mentioned above, new data are 
exchanged worldwide. 

Satisfying data needs 

Data needs may be either short or long-term. Some short-term needs should be 
supported by industry. Industrial users of nuclear data must consider contributing to 
the cost of producing data for long-term needs, but the ultimate responsibility for 
financing this work must rest with governments. 

There is a general need to strengthen contacts between data producers and users 
of all kinds: nuclear industry, regulators, medical and public health, and science and 
technology outside the nuclear field (astrophysics, space, etc.), to ensure that needs 
are well understood. 

Resources in nearly all NEA Member countries are falling below the minimal level 
needed to carry out an independent measurement programme, and measures to 
promote better international co-operation ore proposed to improve the output from 
existing and future facilities. 

Data centres form an integral part of the data production and dissemination 
process. National centres are very active in compilation and local dissemination of 
data and cannot be replaced in this role. The two international data centres in the 
NEA and the IAEA should continue to be strongly supported. 

Measures to be taken in the NEA 

In line with the report's recommendations, it is planned to organise a forum for 
users and producers of nuclear data. The resulting consensus on data needs would 
offer a starting point to explore possibilities of increased international collaboration 
in more efficient use of experimental facilities in Member countries. The NEA will 
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also explore the countries' interest in establishing procedures to ease the exchange of 
scientists and to encourage young scientists to enter the field. 

THE USE OF SUPERCOMPUTERS 

In 1993, the NEA participated in the second Iniarnational Conference on 
Supercomputing for Nuclear Applications, held in Germany. The NEA also 
organised two other meetings on associated topics on Advanced Monte Carlo Codes 
for Radiation Transport and a specialists' meeting on Adapting Computer Codes in 
Nuclear Applications to Parallel Architectures. 

The development of massively parallel computers continues, and a laboratory 
computing installation consisting of a network of workstations can be transformed by 
software so as to simulate the working of a parallel computer. Therefore, new 
perspectives open up for executing very complex calculations at a much lower cost 
than was previously possible. In particular Monte Carlo simulation of complex 
processes or deterministic modelling of neutron transport in three dimensions are 
expected to come within the reach of many more modestly equipped laboratories. 

However, programs must be adapted radically for parallel operation and 
carefully tested. The question of whether Monte Carlo or deterministic methods 
should be given priority in transformation is one whose repercussions on reactor 
neutronics (and beyond) may be considerable. 

CONCEPTS FOR ACTINIDE TRANSMUTATION 

A group working on an overall review of the physics of different transmutation 
concepts is expected to report in 1994. Meanwhile, several exercises were 
completed in 1993: 

• an international code infercomparison for fission cross-section calculations (of 
interest for actinide burning in fission reactors); 

• a report on requirements for an evaluated nuclear data file for accelerator-based 
transmutation; 

• the comparison of codes for calculation of intermediate energy nuclear data (two 
exercises, of interest for accelerator-based transmutation). 

THE NEA DATA BANK 

The Data Bank is supervised by the Executive Group of the NSC and has close 
links with other nuclear data centres worldwide and with computer program centres 
in the United States. Increasingly the centres in these intersecting networks are 
concerned with co-ordinating the further development of data files or computer 
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The NEA Data Bank supplies computer 
codes to more than 500 public and 
private research centres. 

programs, as well as with distributing information to individual users in their own 
"service area". The Data Bank is a direct participant in the development and 
maintenance of the Joint Evaluated File (JEF) and, through extended testing projects, 
in computer program validation. 

Software for nuclear calculations 

The Computer Program Service sent out to users some 1 500 program packages 
in 1993. This is a return to the level of recent years, following a reduction in 
dispatches in 1992 during the review of computer program exchanges with non-
OECD countries. The availability of increasingly powerful private computers (PC) 
has resulted in greater demand for PC versions of important mainframe programs, 
and this increase has been coincidental with an overoll rise in progrom dispatches 
from an average of 1300 per year in the mid-1980s to 1500 per year since 1990. 

About one-third of programs sent out refer to reactor design and operation, a 
quarter are related to nuclear data and one-sixth to nuclear safety. Incoming 
programs are received from their authors or requested from one of the United States 
code centres: 109 programs were newly tested or screened, ready for dispatch to 
users. 

The Joint Evaluated File (JEF) 

During the year, further satisfactory results have been received from testing of 
JEF-2.2 data in more complex reactor calculation problems, including the prediction 
of phenomena in operating reactors. European nuclear utilities are showing strong 
interest in adopting JEF data: enterprises in two of the participating countries are 
expected to take a formal decision by the end of 1995. 
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At a meeting in December 1993, plans for further work leading up to a JEF-3 file 
were discussed. The major problems concern cross-sections for plutonium isotopes 
and the higher cctinides, where much greater precision is needed for the studies ol 
MOX fuel and other options for plutonium recycling and for actinide burning in 
fission reactors. 

Nuclear data 

Compilation of numerical data and bibliographic information on nuclear 
measurements continued normally, and this information on 24 "experiments" (groups 
of associated measurements) was exchanged worldwide through the Nuclear 
Reaction Data Centres network (including specialised neutron data centres in the 
United States, Russia and the IAEA). This network is coordinated by the IAEA, and 
carries the data prepared in each of the eleven centres taking part; in addition to 
neutron cross-section data, charged-particle and photonuclear-reaction data, as well 
as nuclear-structure and decay data are stored. Each centre may then distribute them 
to requesters in their own service area. 

The Data Bank answered 143 requests for larger data sets (21 million records in 
all), while smaller data sets were retrieved directly by users through the on-line 
service. 

Network access for users 

During 1993, the number of registered users of Data Bank on-line services rose 
above 200, while 2 400 user-search sessions were recorded over the different 
services available, double the figure from the previous year. At present the free-
access service offers nuclear information, with some general news and information 
on NEA publications. New users from OECD countries may access the service as 
time-limited visitors; full access is subject to approval by national representatives on 
the appropriate NEA committee. 

Projects in support of other programmes 

The Data Bank is responsible for work on several different databases, developed 
in support of other parts of the NEA programme. The projects concerned for 1993 
appeal to the scientific and computing skills available in the Data Bank: 

• The Thermochemical Data Base (TDB) project is carried out with the Radiation 
Protection and Waste Management Division. It provides data on fundamental 
energetic constants for compounds of the most important elements in highly 
active waste: uranium (report published in 1992), technetium, americium, 
plutonium and neptunium. These data are needed for predicting the 
compounds formed when waste in a repository interacts with groundwater, 
and the factors affecting their subsequent dispersal. In 1993, work continued 
on the four remaining elements: the americium review is at an advanced 
stage. 
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The CSNI Code Validation Matrix (CCVM) contains data resulting from 
experimental simulation of loss of coolant accidents (LOCA) in the LOFT 
project and in European and Japanese measurements. These data represent 
a very large investment and are collected for validating LOCA-simulation 
codes developed in Member countries. 

The Fuel Incident Notification and Analysis System (FINAS) collates incident 
reports for nuclear fuel, in the same way as the Incident Reporting System 
(IRS), also a NEA project. Work on FINAS and CCVM is done for the 
Nuclear Safety Division. 

Smaller projects concern the chemical toxicity of certain radioelements of 
inierest for environmental assessments, help with an information project on 
research institutes in the nuclear field, and experimental date for use in testing 
air-dispersion calculations. 
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VII 

JOINT PROJECTS 

THREE-MILE-ISLAND VESSEL INVESTIGATION PROJECT 

The Three-Mile-lslond Vessel Investigation Project was established in 1988 to 
determine the extent of the damage that occurred in 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 was sponsored by organisations from 11 countries: 
Belgium, Finland, France, Germany, Italy, Japan, Spain, Sweden, Switzerland, the 
United Kingdom and the United States. 

Metollographic and mechanical examinations of samples from the inside of the 
vessel were carried out, along with calculations of the integrity of the vessel against 
nozzle failure and creep rupture of the vessel. The examinations showed the 
presence of a "hot spot" where a temperature of 1 1 OO'C was reached for maybe 
30 minutes. The molten-material flow path was in an unexpected direction, starting 
horizontally and going towards the hot spot. 

The analysis showed large margins to failure for instrument-tube rupture and 
instrument-tube ejection from the lower head of the pressure vessel. It also showed 
that localised effects like the hot spot can reduce the vessel-failure time, but are 
unlikely to cause vessel failure in themselves. There was a lack of sufficient detailed 
information to analyse events fully, but there was evidence that the lower head was 
insulated by a debris layer. The hot spot formed in a location where this layer had 
insufficient thickness to insulate the lower head effectively from the molten flow. The 
analysis also led to the postulate that enhanced cooling occurred from the passage of 
wafer through cracks in the debris and in a gap between the debris and the vessel 
wall. This is consistent with the video observations during defuelling, but cannot be 
conclusively demonstrated. 

PROGRAMME FOR THE INSPECTION OF STEEL COMPONENTS 

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

The PISC programme consists of 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. 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 especially 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. 

PISC III focused on capability demonstration with real-geometry assemblies 
containing realistic defects. The PISC methodology extended to all major parts of the 
primary circuit of light-water reactors. 

The project ended in December 1993. A report of the results will be made at a 
specialists' meeting at the Petten Joint Research Centre, in March 1994. Some of the 
work will be transferred to the European Network on Inspection Qualification and 
other organisotions working in inspection qualificotion. Another aspect of the work 
that will be continued is the development of a method for assessing the inspection 
capabilities developed at Florence University under contracts from the General 
Directorates XI and Xll/Joint Research Centre, of the Commission of the European 
Communities. 

THE HALDEN REACTOR PROJECT 

For the Halden Reactor Project, 1993 was a very important year with the 
celebration of the 35th anniversary of the project, making it the oldest joint nuclear 
undertaking in Europe. The Signatories, representing 14 organisations from its 
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12 NEA Members plus one non-NEA member, signed a new three-year agreement 
starting 1 January 1994. Set up in 1958, the Project has responded to the 
changes in the nuclear power industry, paying particular attention to the field of 
nuclear safety. This has been demonstrated by the development, besides the 
traditional fuel-behaviour experiments, of the activities in the man-machine 
research area. 

In 1993, the experimental work on fuel performance and materials testing 
focussed on extended burn-up pursued in current designs as well as requirements for 
future reactors, thermal properties and fission-gas-release mechanisms under 
baseload conditions and variable power conditions. The Ultra-High Burn-Up 
Performance Programme aims at providing information on important property 
changes occurring at high exposures or as o consequence of thermal-hydraulic 
transients. The programme on in-core materials testing and water-chemistry effects 
addresses long-term operation issues such as behaviour of fuel clad as well as 
problems related to plant aging and life extension. The project put special efforts on 
irradiation-assisted stress-corrosion cracking (IASCC). 

In man-machine research, significant progress was achieved in: 

• verification and validation of safety-related software; 

• development of methods and tools for formal verification and safety 
enhancement of computer-based operator-support systems in control and 
supervision of nuclear power plants; 

• analysis of man-machine evaluation experiments with a special emphasis on 
the use of the "situation-awareness" concept which will enable a measure of 
operator efficiency in control room; and 

• testing of the integrated surveillance and control system prototype. 

Much effort has been placed on further development of the "Picasso" user 
interface management system which is now widely used both in the nuclear and 
conventional industries. 

DECOMMISSIONING OF NUCLEAR FACILITIES 

The international Co-operative Programme for the Exchange of Scientific and 
Technical Information Concerning Nuclear Installations Decommissioning Projects 
entered the third year of its second term of operation. The degree of its success was 
measured by the large amount of technical information exchanged between the 
participating projects and the significant number of new projects which applied for 
admission within the Programme. Seven of these new projects, from Spain, 
Germany, France and the United States, were accepted in 1993. At the same time, 
two new task groups were set up to study specific technical topics of direct interest to 
the participants. 

This continuous expansion of the activities and the number of participants 
imposed a review of the situation and a reinforcement of the resources available to 
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Mechanical cutting device for Japan 
Power Demonstration Reactor (JPDRj 
biological shield inner wall. 

the Programme. A first step in this direction was accomplished in 1993 when the 
majority of the participants undertook to put additional resources, in cash or in kind, 
at the disposal of the Programme. 

INFORMATION SYSTEM O N OCCUPATIONAL EXPOSURE 

The objective of the NEA Information System on Occupational Exposure (ISOE) is 
to foster enhanced communication and exchange of radiotion protection as well as 
ALARA techniques and experiences among the world's nuclear utilities. National 
regulatory authorities are also involved in part of the information exchange. 

Since the start of the Project in 1992, participation has continued to grow. The 
ISOE databases now include information from a total of 289 reactors around the 
world, representing 88 utilities in i 2 NEA Member countries. Regulatory authorities 
from 11 NEA Member countries currently participate in the ISOE programme. In 
addition, during 1993, an agreement was reached with the International Atomic 
Energy Agency (IAEA) whereby the IAEA will co-sponsor ISOE and act as a Technical 
Centre for those non-NEA countries wishing to participate in the ISOE programme. 
Six such countries (Argentina, Chinrt, the Czech Republic, Hungary, India, and 
Mexico) have been solicited to participate in a one-year trial run of the IAEA 
Technical Centre. The co-operative agreements made during 1992 with the 
Commission of the European Communities (CEC), and the World Association of 
Nuclear Operators, Paris Centre (WANO-PC) are also still in full effect. Official 
participation of utilities from the United States is expected to begin in early 1994, 
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Based on the above structure, the ISOE network began to be used by 
participants, technical centres (in Europe, Japan, and at the IAEA, and soon to be 
established in North America) and regional coordinators to share ALARA techniques 
and experiences in a real-time foshion. Longer-term questions are also addressed by 
the ISOE programme. The second ISOE Annual Report summarises and analyses the 
ISOE operational-exposure database to date. Additionally, two expert groups were 
established to investigate specific longer-term ALARA issues in the areas of dose 
recording and reporting, and of the impact of work-management practices on 
occupational exposure. Final reports will be produced on these topics for distribution 
to the ISOE participants. 
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VIII 

LEGAL AFFAIRS 

CIVIL NUCLEAR LIABILITY: REVISION OF LIABILITY REGIME 

During 1993, the Group of Governmental Experts on Third Party Liability in the 
Field of Nuclear Energy concentrated its efforts on revising the International Nuclear 
Third Party Liability Regime. The Group is charged with carrying out the statutory 
functions of the NEA with regard to the harmonization of national laws, and in 
particular the promotion of a system for third party liability with respect to nuclear 
damage. 

A large part of the work of the Group of Governmental Experts concerns two 
major international agreements on third party liability, which were concluded by 
NEA countries in the early 1960s. These are the Paris Convention on Third Party 
liability in the Field of Nuclear Energy and the Brussels Convention Supplementary to 
the Paris Convention. The Paris Convention governs the liability of operators of 
nuclear installations for damage caused by accidents in their installations or during 
transport. The Brussels Supplementary Convention provides for the State parties to 
contribute extra funding beyond the amount of the liability limit fixed in the Paris 
Convention to compensate victims of nuclear damage. The Group of Governmental 
Experts is responsible for the interpretation, administration and revision of these two 
conventions. 

The principles embodied in the Paris Convention were adopted on the global 
level in the Vienna Convention on Civil Liability for Nuclear Damage, concluded within 
the framework of the IAEA in 1963. Through collaboration between the NEA and 
the IAEA, a Joint Protocol was concluded in 1988 to link the Paris and Vienna 
Conventions by extending the benefit of each Convention to the Parties of the other. 
The Joint Protocol, which entered info force in 1992, also avoids both Conventions 
applying to the same accident. 

Although the linking of the Paris and Vienna Conventions had been 
contemplated for some years, the decisive impetus for the conclusion of the Joint 
Protocol was the recognition, following the Chernobyl accident in 1986, that not 
enough countries are bound by an international liability regime - the USSR was not a 
party to either Convention. The creation of a joint regime was only a partial 
response to the problem, however. At the same time, critical attention was given to 
the substance of the Conventions, and it was decided to revise the regime. In 1989, 
work began at the IAEA on the first revision of the Vienna Convention. The principal 
aims are to increase the amount of compensation available, to modernise the 
provisions of the Conventions and to attract more countries, particularly those of 
Central and Eastern Europe, to join the liability regime. 
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Given the existence of the Joint Protocol, amendments to the Vienna Convention 
may necessitate similar modifications to the Paris Convention to allow the joint regime 
to continue to operate. 

Another factor making collaboration essential is that the IAEA is considering the 
elaboration of a new supplementary funding convention, which would complement 
not only the Vienna Convention, but also the Paris Convention. One implication is 
that it is likely to supersede the Brussels Supplementary Convention. Parties to that 
Convenfion naturally wish to ensure that any new system would be an improvement 
on what already exists. 

In order to ensure that the revised regime is attractive to as many countries as 
possible, the Group of Governmental Experts has invited the participation in its 
meetings of observers from eight Central and Eastern European countries. (See 
Chapter X) 

Not enough countries are bound by an 

international nuclear liability regime, 

notably the Republics of the ex-USSR. 

Control room of the Leningrad Nuclear 

Power Plant. 
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A study on the determination of o 
liability regime with respect to the long-
term storage and final disposal of 
radioactive waste was re-commenced in 
1993. LIABILITY ASPECTS OF RADIOACTIVE WASTE DISPOSAL 

The Group also continues to deal with other aspects of the law on nuclear third 
party liability. In 1993, the Group re-commenced study on the determination of a 
liability regime with respect to the long-term storage and final disposal of radioactive 
waste, to be carried out in collaboration with the technical committees concerned. 
Previous study by the Group of the issue of liability in relation to the disposal of 
radioactive waste, resulted in a 1984 Steering Committee decision to make clear 
that waste disposal facilities were covered by the Paris Convention before their final 
closure ("pre-closure phase"). The Group is now considering whether, in light of 
technical developments over the last ten years, that decision is still appropriate, and 
also whether the time has come to deal with the question of liability in relation to 
radioactive waste repositories after their final closure. 

INFORMATION O N NUCLEAR LAW 

The NEA is responsible for disseminating information on nuclear legislation, in 
particular to encourage harmonization of laws in this field. Keeping abreast of 
developments in the national nuclear laws and regulations all over the world, it 
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publishes this information through analytical studies on the different aspects of 
nuclear legislation, the Nuclear law Bulletin and Issue Briefs addressed to the more 
general public. 

As part of its series of analytical studies, the NEA has begun preparation of a 
new study, The Regulatory and Institutional Framework for Nuclear Activities. Two 
issues of the Nuclear Law Bu/fen'n were published, providing up-todate information on 
nuclear laws, regulations, agreements and case law on a worldwide basis. 

In 1993, a revised version of the NEA Issue Brief on "International Nuclear Third 
Party Liability" was published, providing a concise description of the relevant 
international conventions and of the current work to revise the regime which they 
establish. 

Also, this year, NEA has continued its service to 17 Member countries in the field 
of computerized information on nuclear law and has collected and processed their 
legal data for input to the IAEA's International Nuclear Information System (INIS), 
progressively constituting nuclear-law databases for those countries. 

Paris Convention Parties 

Belgium* 
Denmark*! 
Germany* 
Finland* 
France* 
Greece 

ltaly*t 
Netherlands*! 
Norway*! 
Portugal 
Spain* 
Sweden*! 
Turkey 
United Kingdom* 

Vienna Convention Parties 

Argentina 
Bolivia 
Brazil 
Cameroon! 
Chile! 
Croatia 
Cuba 

Egyp'T 
Hungary! 
Lithuania! 
Mexico 
Niger 
Peru 
Philippines 
Poland! 
Romania! 
Slovenia 
Trinidad and Tobago 
Yugoslavia 

* Parties to the Brussels Supplementary Convention. 

t Parties to the Joint Protocol Linking the Paris and Vienna Conventions 
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IX 

INFORMATION PROGRAMME 

INTRODUCTION 

The role of the NEA in the field of information is to serve as an authoritative 
source of reference on the results of internationol cooperation for the development of 
nuclear energy as an economic and environmentally acceptable source of energy. 
Major areas of information include nuclear safety and regulation, economics and 
technology as well as scientific and legal matters. 

Because the use of nuclear power depends critically on the understanding and 
acceptance of this technology by decision-makers and the public, it is of the utmost 
importance that NEA information be made widely available to Member countries in 
a clear and simple language. In addition to governments, the programme of 
publications therefore is aimed at the press, industry, labour and interested 
professional groups, as well as parliamentary circles in Member countries. 

Another major role of the NEA is to serve as a forum where specialists, through a 
series of restricted seminars, can exchange experience on information and 
communication in the field of nuclear energy, and evaluate future challenges. 

ENHANCING THE NEA VISIBILITY 

In order to enhance its corporate image and to provide an additional source of 
information about itself, the NEA has developed a 10 ' . •iute video introducing its 
activities and the role of international cooperation for the peaceful use of nuclear 
energy. This video is intended as a public information fool to be used by the staff of 
the NEA for briefing the national delegates to the many working groups and 
committees that NEA convenes at its headquarters, and in Member countries to 
explain the Agency's role and work programme, 

The film is also shown routinely to the numerous groups visiting the OECD or the 
NEA and representing a broad cross-section of interested public groups. 

PUBLICATIONS PROGRAMME 

The major goal of the NEA's publications programme is to make the results of the 
Agency's work more readily accessible to policy-makers and opinion formers, To this 
end, technical and policy-related publications complement each other in presenting 
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International 
co-operation 
for nuclear 
energy 

lifie NEA has completed a video 

introducing its activities and tfie role 

of international co-operation in the 

nuclear field. 

the results and conclusions of the NEA's work in a clear and understandable way. In 
1993, the visual aspect of the Agency's publications was enhanced through 
improvements in cover and layout presentation, including the annual activity report. 
The semi-annual Newsletter was also revamped and as of 1993 is sold by 
subscription. 

During the year, 23 titles were published by the Agency, including proceedings 
of symposia and seminars, scientific and technical reports, monographs and 
periodicals covering the range of the NEA's programme of work. Many of these 
publications are described in the preceding chapters of this annual activity report. 

As part of a series of reports of general interest intended for policy-makers and 
opinion leaders, two new titles were published at the beginning of the year: 

• 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 to the use of nuclear 
power. 

• Achieving Nuclear Safety looks at the significant efforts that have been made 
in the last decade or so to improve the safety design and operation of nuclear 
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reactors^n OECD countries. The report shows how the lessons developed 
have led to a more coherent and consistent approach to safety, which in turn 
has gone a long way to minimise the risk of major problems with the reactors 
in operation today in these countries. 

The proceedings of three information seminars held in 1992 or 1993 were also 
published: The Role of Visitor Centres at Nuclear Energy Sites, Public Participation in 
Nuclear Energy Decision-Making and Information to the Medical Profession on Ionising 
Radiation. 

Two new Issue Briefs, in the form of compact information sheets on major nuclear 
issues, were issued: "Probabilistic Safety Assessments" and "International Nuclear 
Third Party Liability". 

A FORUM TO EXCHANGE INFORMATION 

In 1993, the NEA continued to organise exchanges of experience among 
specialists in charge of public information and communication programmes, 
particularly from countries with operating nuclear programmes, including non-
member countries. Two international seminars were held to review information and 
communication needs and experience, and to evaluate also future challenges. 

The first seminar was organised in cooperation with the British Nuclear Industry 
Forum (BNIF), in Oxford, in the United Kingdom, on Teachers and Nuclear Energy It 
was a follow-up of an NEA Workshop organised in 1991, on the subject of 
education about radioactive waste management. The objective of the seminar was 
to exchange national experience on informing and training secondary-school 

The NEA has reviewed current 
experience in tackling nuclear energy 
issues at school in a broader context. 
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teachers to discuss nuclear energy in an appropriately wide and balanced context ot 
school, and to develop an international understanding on basic requirements for this 
purpose. This meeting, which was attended by some 60 participants from 12 OECD 
countries brought together teachers, curricula developers and education specialists, 
representatives of teachers' associations and information specialists in the nuclear 
field. Based on the lessons learnt from this seminar, the NEA developed a video-tape 
intended for teachers and teacher trainers, in order to encourage them to become 
acquainted with the education experiments conducted in various OECD countries 
and to tackle nuclear energy at school in a broader context. 

Another international seminar was organised to take stock of achievements and 
trends in the information policies of nuclear regulatory organisations. The meeting 
discussed policies implemented in OECD countries, as well as in some CEEC and 
NIS, to increase the credibility and visibility of these organisations in the eyes of the 
public, and to develop forward thinking on new strategies to enhance their 
information policies. The seminar brought together executives and information 
managers from national regulatory agencies, as well as representatives of their 
supervisory authorities, information specialists from nuclear utilities and social 
scientists. 
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RELATIONS WITH 
NON-MEMBER ECONOMIES 

EUROPEAN ECONOMIES IN TRANSITION 

The NEA operates a programme of 
co-operation and assistance in the Held 
of nuclear energy in several Central and 
Eastern European countries. 

In 1993, international efforts to restore acceptable nuclear safety conditions in 
the CEEC as well as in the NIS continued to be requested by the international 
community, and co-operation and assistance activities in this field actually were 
intensified through multilateral and bilateral channels. The Tokyo Summit meeting of 
the heads of the seven major industrialised countries (G-7), in July, encouraged 
broader participation in the multilateral fund established under the nuclear safety 
programme agreed at the Munich Summit in 1992. It urged that safety measures co
ordinated through the 24 major industrialised countries (G-24) be implemented 
rapidly to secure real improvements at plants still causing great concern. It called for 
independent regulatory authorities to be strengthened and nuclear safety to be given 
higher priority in all countries concerned. 

Against this broad background, the OECD Council Meeting at Ministerial Level 
called on the Organisation to help the CEEC and the NIS to address their severe 
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environmental problems, including those deriving from impaired industrial and 
nuclear installations. Accordingly, the NEA has contributed its expertise to this 
international effort under the aegis of the OECD Centre for Co-operation with 
Economies in Transition (CCET). 

The major part of the NEA cooperation and assistance programme to the CEEC 
and the NIS continued to be concerned with the enhancement of nuclear safety 
research in these countries, the transfer of nuclear safety knowledge and experience, 
and the strengthening of their nuclear regulatory activities, as well as with assistance 
in developing nuclear law and a suitable nuclear third party liability framework. 

An important objective of the programme is to enhance the capability of the 
CEEC and the NIS to conduct their own nuclear safety research and development 
programmes. During the year, the NEA was therefore concerned with assisting 
thermal-hydraulic research facilities in Russia to study coolant systems for WER-1000 
reactors, to formulate corresponding test programmes and to analyse the results. 
Another example concerns the assessment of the efficacy of a pressure-suppression 
system (bubbler-condenser) essential to ensure the safety of WER-440/213 reactors 
which are in use in many of these countries. Ukraine, jointly with Slovakia and the 
Czech Republic, have made plans to complete and utilise existing research facilities 
for this purpose and the NEA has taken steps to evaluate these plans and assist in 
their implementation. 

In the area of nuclear safety technology, a fact-finding mission was set up to visit 
some ten research centres in five CEEC and NIS, to assess their capabilities in non
destructive examination of heavy-steel components, fracture-mechanics analyses and 
pressure-vessel embriftlement. 

As part of the mechanism to transfer safety-related experience, experts from the 
CEEC and the NIS have been invited on an ad hoc basis, to attend NEA specialist 
meetings and to participate in international-code-comparison exercises and in NEA 
joint undertakings. Areas of interest to invited experts concerned, for example, 
operator aids for managing severe accidents and nuclear plant outages and 
shutdowns. 

Towards the end of the year, a decision in principle was made to establish a 
mechanism to invite the heads of some CEEC or NIS nuclear regulatory organisations 
to the regular meetings of the NEA Committee on Nuclear Regulatory Activities. This 
measure is intended to help these newly established organisations to strengthen their 
specialised knowledge. 

In the area of radiation protection, Romania and Ukraine participated in the first 
NEA-sponsored International Nuclear Emergency Exercise (INEX1), to improve 
international co-operation and co-ordination in nuclear emergency response. Also, 
an Intercomparison Exercise on Probabilistic Accident Consequence Assessment 
Codes, which was conducted jointly with the CEC, included the participation of 
Hungary and Slovakia. 

Nuclear law also saw an active development of assistance activities in 1993. 
Experts from six CEEC and two NIS attended as observers the meetings of the Group 
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of Governmental Experts on Third Party Liability in the field of nuclear energy, where 
the current revision of the international nucleor-liability regime ond differences 
between Eastern and Western legislation causing delays in the international safety 
assistance programmes were discussed. 

The NEA also provided advice to several CEEC and NIS, notably Russia, 
Slovakia and Ukraine, in the area of nuclear legislation and was approached by the 
Republic of Kazakhstan for assistance in the same field. 

A Training Seminar on Nuclear Law for Young Professionals from nuclear 
agencies in the CEEC and the NIS involved in the development and administration of 
nuclear legislation was held in Leiden, in the Netherlands. The meeting was 
organised in co-operation with the CEC, the IAEA and the European Insurance 
Committee. 

DYNAMIC ASIAN ECONOMIES 

In-depth consultations held in 1992 between representatives of the Republic of 
Korea and the NEA Secretariat led to a formal application by this country to become 
a member of the NEA. Following invitation by the OECD Council, the Republic of 
Korea became the twenty-fourth member country of the NEA on 24 May 1993. 
Korea is a major player in the field of nuclear energy and shares the same basic 
goals and principles as the NEA membership regarding nuclear safety, regulotion 
and development of nuclear power. Korea currently operates nine nuclear power 
stations and five more units are under construction. 
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During the yeor, the NEA received a request from the Institute of Nuclear Energy 
Research of Taiwan to accept a trainee on a half-time basis and for a limited period, 
to work in selected areas including emergency planning, nuclear liability, 
decommissioning of nuclear plants, and radioactive waste management. This 
request was considered favourably by the Steering Committee for Nuclear Energy 
and later by the OECD Council, with the clear understanding that such a step was 
not to imply recognition by the OECD of Taiwan as a State. 
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ANNEX I 

ADMINISTRATION AND STAFF 

The personnel establishment in 1993 was 80 (including 41 professional staff). 
The total appropriation for the Agency for 1993, including the Data Bank, was 
78 million francs. 

ANNEX II 

LIST OF WORKSHOPS, SPECIALISTS' MEETINGS AND 
SYMPOSIA IN 1993 

11-13 January Workshop on Radiation Protection Toword the Turn of the 
Century- OECD, Paris 

27-29 April Seminar on Advanced Monte Carlo Computer Progroms for 
Radiation Transport - Saclay, France 

11-13 May NEA/CEA/NAGRA/SKI Restricted Technical Workshop on Near-
Field Modelling for High-Level Waste Disposal - Cadarache, 
France 

8-10 June CSNI Specialist Meeting on Operator Aids for Severe Accident 
Management and Training - OECD Holden Project, Norway 

22-23 June CNRA - Special Issue Meeting on Dealing with the Safety Case 
for Ageing Plants - OECD, Paris 

28-30 June International Seminar on Teachers and Nuclear Energy - Oxford, 

United Kingdom 

6-10 September NEA Seminar on Nuclear Law - Leiden, Netherlands 

20-23 September 

4-5 November 

16-18 November 

6-8 December 

6-9 December 

7-9 December 

Nf A ANNUAL RIPORT 

Joint IAEA/NEA (PWG3) Specialists' Meeting on Irradiation 
Embrittlement and Optimisation of Annealing - OECD, Paris 

Second Workshop on International Standard Problem No. 35 
(NUPEC Hydrogen Distribution Test) - Tokyo, Japan 

NEA/SEDE/PAAG Workshop on the Role of Conceptual Models 
in Demonstrating Repository Post-Closure Safety - Saclay, France 

International Workshop on Information and Communication 
Policies of Nuclear Regulatory Organisations - OECD, Paris 

CSNI Principal Working Group No. 1: Specialist Meeting on Fire 
Protection and Fire Protection Systems in NPPs - Cologne, 
Germany 

Second Workshop on International Standard Problem No. 34 
(Falcon Fission Product Transport Test) - Winfrith, United Kingdom 
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ANNEX III 
LIST OF PUBUCATIONS PRODUCED IN 1993 

Publications of General Interest 

NEA ACTIVITY REPORT 1992 
Free on request 

ACHIEVING NUCLEAR SAFETY 
Improvements in Reactor Safety Design and Operation 
ISBN 92-64-13833-1 - Price: France FF 95 - Other countries: FF 120 US$ 22 DM 39 

INFORMATION TO THE MEDICAL PROFESSION ON IONISING RADIATION 
Proceedings of an International Seminar 
Grenoble, France, 2-4 September 1992 
ISBN 93-64-03718-7 - Price: Franee FF 250 - Other countries: FF 330 US$ 59 DM 100 

PUBLIC PARTICIPATION IN NUCLEAR DECISION-MAKING 
Proceedings of an International Workshop 
Poris, France, 4-6 March 1992 
ISBN 92-64-03975-9 - Price: France FF 250 - Other countries: FF 325 US$ 55 DM 96 

VISITOR CENTRES AT NUCLEAR FACILITY SITES 
Proceedings of an International Seminar 
Madrid, Spain, 2-5 November 1992 
ISBN 92-64-03972-4 - Price: France FF 180 - Other countries: FF 235 US$41 DM 75 

NEA Publications Catalogue - March 1993 
Free on request 

NEA NEWSLETTER, Vol. 11 (1993), Nos. 1 and 2 
ISBN 92.6414012-3 ISSN 1016-5398 - Price: France FF 125 - Other countries: FF 140 US$28 DM52 

NEA Issue Brief No. 9 
BROAD IMPACTS OF NUCLEAR POWER 
Free on request 

NEA Issue Brief No. 4,1st revision 
NUCLEAR THIRD PARTY LIABILITY 
Free on request 

Economic and Technical Aspects of the Nuclear Fuel Cycle 

NUCLEAR ENERGY DATA 1993 
Bilingual ISBN 92-64-03871-X ISSN-1017 9402 
Price: France FF 70 - Other countries: FF 90 US$ 17 DM 29 

URANIUM - Statistical Update 1992 
Free on request 

PROJECTED COSTS OF GENERATING ELECTRICITY 1992 Update 
Joint NEA/IAEA Report 
ISBN 92-64-14020-4 - Price: France FF 220 - Other countries: FF 290 US$ 50 DM 90 

THE COST OF HIGH-LEVEL WASTE DISPOSAL IN GEOLOGICAL REPOSITORIES 
An Analysis of Factors Affecting Cost Estimates 
ISBN 92-64-13913-3 - Price: France FF 150 - Other countries: FF 2 ' 0 US$ 36 DM 60 

SPIN-OFF TECHNOLOGIES DEVELOPED THROUGH NUCLEAR ACTIVITIES 
ISBN 92-64-13965-6 - Price: France F 90 - Other countries: FF 115 US$ 20 DM 37 

QUALIFIED MANPOWER FOR THE NUCLEAR INDUSTRY 
An Assessment of Demand and Supply 
ISBN 92-64-13932-X - Price: France FF 130 - Other countries: FF 170 US$ 30 DM 54 
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QUALIFIED MANPOWER AND EQUIPMENT FOR NUCLEAR INDUSTRY 
Proceedings of on International Workshop 

Paris, France, 2-3 December 1993 

ISBN 92-64-03973-2 

Price: France FF 260-Other countries: FF 325 US$56 DM97 

Radiation Protection 

RADIATION PROTECTION ON THE THRESHOLD OF THE 21st CENTURY 
Proceedings of a Workshop 

Paris, France, 11-13 Januoty 1993 

ISBN 92-64-03971-6 - Price: France FF 250 - Other countries: FF 325 US$ 56 DM 100 

OFF-SITE NUCLEAR EMERGENCY EXERCISES 

Proceedings of o Workshop 

The Hague, The Netherlands, 12-15 November 1991 

ISBN 92-64-03716-0 - Price: France FF 180 - Other countries: FF 230 US$ 42 DM 74 

WORK MANAGEMENT TO REDUCE OCCUPATIONAL DOSES 

Proceedings of a Workshop 

Paris, France, 4-6 February 1992 

ISBN 93-64-03712-8 - Price: France FF 290 - Other countries: FF 380 US$ 70 DM 119 

ISOE (NEA INFORMATION SYSTEM ON OCCUPATIONAL EXPOSURE) 
1969-1991 NUCLEAR POWER PLANT OCCUPATIONAL EXPOSURE TRENDS 
IN OECD COUNTRIES 
Free on request 

Radioactive Waste Management 

LONG-TERM OBSERVATION OF THE GEOLOGICAL ENVIRONMENT: 
NEEDS AND TECHNIQUES 

Proceedings of a Workshop 

Helsinki, Finland, 9-11 September 1991 

ISBN 92-64-03970-8 - Price: France FF 150 - Other countries: FF 195 US$ 34 DM 62 

PALEOHYDROGEOLOGICAL METHODS AND THEIR APPLICATIONS 
FOR RADIOACTIVE WASTE DISPOSAL 

Proceedings of o Workshop 

Paris, France, 9-10 November 1992 

ISBN 92-64-03892-2 - Price: France FF 200 - Other countries: FF 260 US$ 48 DM 83 

STATUS OF NEAR-FIELD MODELLING 

Proceedings of a Workshop 

Cadarache, France, 11-13 May 1993 

Price: France FF 280 - Other countries: FF 350 US$ 59 DM 99 

NUCLEAR WASTE BULLETIN No. 8, July 1993 

Free on request 

INTRAVAL Phase 1 Cases 10, 11 ,12 
FLOW AND TRACER EXPERIMENTS IN UNSATURATED TUFF AND SOIL 

Free on request 

PSACOIN LEVEL SINTERCOMPARISON 
Probabilistic System Assessment Group (PSAG] 

Free on request 

PSACOIN Level IB Intercomparison 

Probabilistic System Assessment Group (PSAG] 

Free on request 
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Nuclear Safely 

SAFETY OF THE NUCLEAR FUEL CYCLE 

ISBN 92-64-13824-2 - Price: France FF 280 - Other countries: FF 360 US$ 65 DM 115 

Nuclear Science 

EVALUATION AND PROCESSING OF COVARIANCE DATA 

Proceedings of o Specialists' Meeting 

Oak Ridge Nafionol Loborotory, USA, 7-9 October 1992 

Free on request 

NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER No. 4 6 

Free on request 

STRATEGIC VIEW ON NUCLEAR DATA NEEDS 

Report by NEA Secretariat 

Free on request 

NUCLEAR DATA STANDARDS FOR NUCLEAR MEASUREMENTS 

1991 NEA NDC/INDC Nuclear Standards File 1992 

Free on request 

FISSION PRODUCT NUCLEAR DATA 

Proceedings of a Specialists' Meeting 

Tokai, Japan, 26-27 May 1992 

Free on request 

TJie Data Bank Computer program service distributes software for nuclear technology to 

registered institutes in NEA and IAEA Member countries. 

Abstracts of the programs are published in periodically revised volumes; 
the current series is listed below: 

DATA BANK 

• Nuclear Program Abstracts - Full revision IAEA - November 1993 

• Nuclear Program Abstracts - Supplement 2 RSIC USCD - November 1993 

• Nuclear Program Abstracts - Full revision NEA -January 1993 

2 volumes 

• Nuclear Program Abstracts - Index - November 1993 

Free on request to registered institutes 

Information on new software is published in : 

NEWS FROM THE NEA DATA BANK, No. IS DECEMBER 1993 

Free on request 

Nuclear Law 

NUCLEAR ACCIDENTS - LIABILITIES AND GARANTIES 

Helsinki Symposium organised by the OECD Nuclear Energy Agency and 

the International Atomic Energy Agency 

ISBN 92-64-03872-8 - Price: France FF 480 - Other countries: FF 620 US$ 105 DM 190 

NUCLEAR LAW BULLETIN, Nos. 51 and 52, June and December 1993 

ISSN 0304-34X - Price: France FF 200 - Other countries: FF 220 US$ 42 DM 84 
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MAIN SALES OUTLETS OF OECD PUBLICATIONS 
PRINCIPAUX POINTS DE VENTE DES PUBLICATIONS DE L'OCDE 

ARGENTINA - ARGENTINE 
Carlos Hirscb S.R.L. 
Galena Gilcmes, Florida 165. 4° Piso 
1333 Buenos Aires Tel. (I) 331.1787 y 331 2391 

Telefax: (1)331 1787 

AUSTRALIA - Al/STRALIE 
DA Information Services 
648 Whitchorsc Road. PO B 163 
Milcham, Victoria 3T32 Tel. (03) 873.4411 

Telefax: (03) 873.5679 

AUSTRIA - AUTRICHE 
Gerald & Co. 
Graben 31 
Wjen I Tel (0222) 533 50 I* 

BELGIUM - BELGIQUE 
Jean De Lannoy 
Avenue du Roi 202 
B-1060 Bruwilcs Tel (02) 538 51.69/538.0841 

Telefax: (02) 538.08.41 

CANADA 
Renouf Publishing C> ...any Lid. 
1294 Algoma Road 
Ottawa. ON K1B 3W8 Tel. (613) 741.4333 

Telefax: (613)741.5439 
Stores: 
61 Sparks Street 
Ottawa. ON KIP 5R1 Tel. (613) 238.8985 
211 Yonge Street 
Toronto. ON M5B IM4 Tel (416) 363 3171 

Telefax: (416)363.5963 

Lea Editions La Liberie Inc. 
3020 Chemin Saint-Foy 
Sainie-Foy. PQ GIX 3V6 Tel (418) 658 3763 

Telefax: (418)658 3763 

Federal Publications Inc. 
165 University Avenue. Suite 701 
Toronto. ON M5H 3B8 Tel (416) 860.1611 

Telefax: (416)860.1608 

Les Publications Federates 
1185 University 
Montreal. QC H3B 3A7 Tel. (514) 954 1633 

Telefax : (514)954 1635 

CHINA - CHINE 
China National Publications Import 
Export Corporation (CNPIEC) 
16 Gongti F. Road, Chaoyang District 
P O Box 88 or 50 
Beijing 100704 PR Tel (01) 506.6688 

Telefax: (01)506 3101 

DENMARK - DANEMARK 
Munksgaard Book and Subscription Service 
.15. Nam Sogade. PO Box 2148 
DK-I0I6 Kobenhavn K Tel (33) 12.85.70 

Telefax (33) 12.93 87 

FINLAND - FINLANDE 
Akateeminen Kirj kauppa 
Keskuskalu I. P.O Box 128 
00100 Helsinki 
Subscription Services/Agencc d'abonnements : 
PO Box 23 
00371 Helsinki Tel (358 0) 12141 

Telefax: (358 0) 121.4450 

FRANCE 
OF.CD/OCDE 
Mail Orders/Commandes par corrcspondunce: 
2. rue Andre-Pascal 
75775 Paris Cedex 16 Tel. (33-1) 45.24.82.00 

Telefax (.33-1) 49 10 42 76 
Telex 640048 OCDF. 

OECD Bookshop/Librairie de I'OCDE : 
33. rue Octave-Feuillet 
75016 Paris Tel (33-1) 452481 67 

(33-1)45248181 

Documentation Francaise 
29. quai Voltaire 
75007 Paris Tel 40.15.7000 

Gibert Jeune (Droit-Economie) 
6. place Saint-Michel 
75006 Paris Tel 4325 91 19 

Librairie du Commerce International 
10. avenue d'lena 
75016 Paris Tel 4073.34.60 

Librairie'Dunod 
University Paris-Dauphinc 
Place du Martchal de Lattre de Tassigny 
75016 Paris Tel. (I) 44 05.40 13 

Librairie Lavoisier 
11. rue Lavoisier 
75008 Paris Tel 4265 3995 

Librairie L.G D J. - Montchrestien 
20, rue Soufflot 
75005 Paris Tel. 46338985 

Librairie des Sciences Politiques 
30. rue Saint-Guillaumc 
75007 Paris Tel. 45 48.3602 

PU.F 
49, boulevard Saint-Michel 
75005 Paris Tel. 43.25 8340 

Librairie de I'Universitc 
12a, rue Nazareth 
13100 Aix-en-Provence Tef. 06) 4226 1808 

Documentation Francaise 
165, rue Garibaldi 
69003 Lyon Tel (16) 7863.3223 

Librairie Decitre 
29, place Bellecour 
69002 Lyon Tel (16) 72.40.5454 

GERMANY - ALLEMAGNE 
OECD Publications and Information Centre 
August-Bebel-Allee 6 
D-53I75 Bonn 2 Tel (0228) 959 120 

Telefax: (0228)95912 17 

GREECE - GRECE 
Librairie Kauffmann 
Mavrokordatou 9 
106 78 Athens Tel (01) 32 55 321 

Telefax (01) 36.33.967 

HONG-KONG 
Swindon Book Co. Ltd 
13-15 Lock Road 
Kowloon, Hong Kong 

INDONESIA - INDONESIA 
Pdii-Lipi 
P O Box 269/JKSMG/88 
Jakarta 12790 

Tel 366 80 31 
Telefax 739 4975 

HUNGARY - HONGRIE 
Euro Info Service 
POB 1271 

Tel (I) I I I 62 16 
telefax : (1) I I I 6061 

1464 Budapest 

ICELAND - ISLANDE 
Mai Mog Mcnning 
Laugavegi 18, P6stholf 392 
121 Reykjavik Tel 1623523 

INDIA - JNDE 
Oxford Book and Stationery Co 
Scindia House 
New Delhi 110001 Tel (11) 331 5896/5308 

Telefax: (11)332,5993 
17 Park Slreei 
Calcutta 700016 Tel 240832 

Tel 583467 
Telex: 62 875 

IRELAND - IRLANDE 
TDC Publishers - Library Suppliers 
12 North Frederick Street 
Dublin I Tel. (01)874.48.35 

Telefax: (01)87484 16 

ISRAEL 
Electronic Publications only 
Publications electroniqucs seulement 
Praedicta 
5 Shatna Street 
P.O. Box 34030 
Jerusalem 91340 Tel. (2) 52 84 90/1/2 

Telefax: (2) 52 84.93 

ITALY - ITALIE 
Libreria Commissionaria Sansoni 
Via Duca di Calabria l/l 
59125 Fireaze Te) (055) 64 54.) 5 

Telefax: (055)64 12 57 
Via Bartolini 29 
20155 Milano Tel (02) 36 5083 

Editrice e Libreria Herder 
Piazza Montecitorio 120 
00186 Roma Tel 679462: 

Telefax: 678 47 51 

Ubreria Hoepli 
Via Hoepli 5 
20121 Milano Tel (02) 86 54.46 

Telefax: (02) 805 28 86 

Libreria Scientiftca 
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) 35847929 

KOREA - COREE 
Kyofto Book Centre Co Ltd 
PO Box 1658, Kwang Hwa Moon 
Seoul Tel 7307891 

Telefax: 735.00.30 

MALAYSIA - MALAISIE 
Co-operative Bookshop Ltd. 
University of Malaya 
P O Box 1127. Jalan Pantai Bam 
59700 Kuala Lumpur 
Malaysia Tel 756 5000/756.5425 

Telefas: 757 3661 

MEXICO - MEXIQUE 
Revistas y Periodicos Internucionalcs S.A. dc C.V. 
Florencia 57 - 1004 
Mexico. DF 06600 Tel 207 81 00 

Telefax : 208.39.79 

NETHERLANDS - PAYSBAS 
SDU Uitgeverij Plamijnstraal 
Externc Fondsen 
Poslbus 20014 
2500 FA's-Gravenhage Tel (070) 37.89 880 
Voor bestellingcn: Telefas: (070) 34.75 778 



NEW ZEALAND 
NOUVELLE-ZELANDE 
Legislation Services 
P O Box 12418 
Thorndon. Wellington Tel (04) 496 5652 

Telefax: (04) 496 5698 

NORWAY - NORVEGE 
Narvesoi Info Center - NIC 
Bertram! Narvesens vei 2 
PO Box 6125 Euerstad 
0602 Otlo 6 Tel (022) 57.33.00 

Telefax: (022) 68 1901 

PAKISTAN 
Mirza Book Agency 
65 Shahrah Quaid-E-Azam 
Lahore 54000 Tel (42) 353 601 

Telefax: (42)231730 

PHILIPPINE - PHILIPPINES 
International Book Center 
5th Floor. Filipinas Life Bldg. 
Ayala Avenue 
Metro Manila l e i 81 96 76 

Telex 23312 RHP PH 

PORTUGAL 
Livraria Portugal 
Rua do Carmo 70-74 
Apart. 2681 
1200 Lisboa Tel.: (01) 347.49.82/5 

Telefax: (01)347.02 64 

SWEDEN - SUEDE 
Frittcs Information Center 
Box 16356 
Regcringsgalan 12 
106 47 Stockholm Tel 108) 6909090 

Telefax: (08) 20.50.21 
Subscription Agency/Agence d'abonnements : 
Wennergren-Williams Info AB 
P O Box 1305 
171 25 Solna Tel. (08) 705.97.50 

Telefax : ( 0 8 ) 2 7 0 0 71 

SWITZERLAND - SUISSE 
Madilec S.A. (Books and Periodicals - Livres 
et periodiques) 
Chemin des Palettes 4 
Case postale 266 
1020 Renens Tel (021) 63508 65 

Telefax: (021)635 07.80 

Librairie Payot S.A. 
4. place Pepinel 
CP 3212 
1002 Lausanne 

Librairie (Jnilivres 
6. rue de Candolle 
1205 Geneve 

Tel (021) 341 3348 
Telefax: (021) 341 33 45 

Tel. (022) 320.26 23 
Telefax: (022)329.73.18 

TURKEY - TURQUIE 
kiillur Yayinlari Is Turk Ltd. Sti. 
Ataturk Bulvari No. 191/Kat 13 
Kavaklidere/Ankara Tel 428 11.40 Ext. 2458 
Dolmabahcc Cad No 29 
Besiktas/Istanbul Tel. 26071 88 

Telex 43482B 

UNITED KINGDOM - ROYAUME-UNI 
HMSO 
Gen enquiries Tel (071) 873 0011 
Postal orders only: 
PO Box 276. London SW8 5DT 
Personal Callers HMSO Bookshop 
49 High Holborn. London WC1V 6HB 

Telefax (071)873 8200 
Branches at: Belfast. Birmingham. Bristol. Edin
burgh. Manchester 

UNITED STATES - ETATS-UNIS 
OECD Publications and Information Centre 
2001 L Street N W . Suite 700 
Washington. D C 200364910Tel (202) 785 6323 

Telefax: (202) 785 0350 

VENEZUELA 
Librcria del Esle 
Avda F Miranda 52. Aptdo 60337 
Edificio Galipan 
Caracas 106 Tel 951 1705/951 2307/951 1297 

Telegram: Libresle Caracas 

SINGAPORE - SINGAPOUR 
Gower Asia Pacific Pie Ltd. 
Golden Wheel Building 
41. Kallang Pudding Road. No. 04-03 
Singapore 1334 Tel 741 5166 

Telefax: 742 9356 

Subscription Agency/Agence d'abonnemenls : 
Dynapresse Marketing S.A. 
38 avenue Vibert 
1227 Carouge Tel.: (022) 308 07 89 

Telefax (022) 30807 99 

SPAIN - ESPAGNE 
Mundi-Prensa Libros S.A 
Cas(ell6 37. Apartado 1223 
Madrid 28001 Tel (91)431 33 99 
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