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Pursuant to Article 1 of the Convention signed in Paris on 14th December 1960, and which 
came into force on 30th September 1961. the Organisation for Economic Co-operation and 
Development (OECD) shall promote policies designed: 

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

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

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

The original Member countries of the OECD are Austria. Belgium.Canada. Denmark, France. 
Germany. Greece. Iceland. Ireland. Italy. Luxembourg, the Netherlands. Norway. Portugal, Spain. 
Sweden. Switzerland. Turkey, the United Kingdom and the United States. The following countries 
became Members subsequently through accession at the dates indicated hereafter: Japan (28th April 
1964). Finland (28th January 1969). Australia (7th June 1971) and New Zealand (29th May 1973). 
The Commission of the European Communities takes part in the work of the OECD (Article 13 of 
the OECD Convention). Yugoslavia has a special status at OECD (aureement of 28th October 
1961). 

The ECD Nuclear Energy Agency (NEA) was established on 1st February 1958 under the 
name of the OEEC European Nuclear Energy Agency. It received its present designation on 20th 
April 1972, when Japan became its first non-European full Member. NEA membership today 
consists of all European Member countries of OECD as well as Australia, Canada. Japan and the 
United Stares. The Commission of the European Communities takes part in the work of the Agency. 

The primary objective of NEA is to promote co-operation among the governments of its 
participating countries in furthering the development of nuclear power as a safe, environmentally 
acceptable and economic energy source. 

This is achieved by: 

— encouraging harmonization of national regulatory policies and practices, with 
particular reference to the safety of nuclear installations, protection of man against 
ionising radiation and preservation of the environment, radioactive waste management, 
and nuclear third parry liability and insurance: 

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

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

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

In these and related tasks. NEA works in close collaboration with the International Atomic 
Energy Agency in Vienna, with which it has concluded a Co-operation Agreement, as well as with 
other international organisations in the nuclear field. 
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HIGHLIGHTS 

Nuclear power is considered by 
many countries to be an impor
tant energy source which can 
contribute to a stable supply of 
electricity and to environmental 
protection objectives. 

On the international scene, important events during the year will have a continuing 
influence on economic growth, national security, energy supply and environmental 
protection. 

In the energy field, the conflict in the Middle-East and the developments in central 
and eastern Europe highlighted the importance for all countries of the need to reduce 
further their vulnerability to oil supply disruptions and hence to diversify energy 
sources, to meet the growing worldwide demand for electricity, and to protect the 
environment. In these circumstances, there seems to be a better understanding in a 
number of OECD countries of the substantial contribution that nuclear energy can 
make to the world's overall energy supply and mix, while, in their view, also providing 
an important response to the challenge of minimising greenhouse gas emissions. 

For 1991, NEA statistics indicated that nuclear power was providing some 23 per 
cent of total electricity production in OECD countries. This percentage is not expected 
to change significantly over the next few years. 

At the same time, the demand for energy has continued to increase. Energy con
sumption by OECD countries is forecast to rise 25% by the year 2005, while the rise in 
developing countries is expected to be even more pronounced at about 70% due to 
increasing industrialisation and population. In this context, certain western countries 
have been re-evaluating their energy policies with renewed interest in nuclear power, 
while the most dynamic Asian economies are actively pursuing nuclear development 
programmes. 
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However, underlying the future role of nuclear power is the equally clear recognition 
of the need to ensure the highest available standards of safety and to encourage co
operation to this end throughout the world. Accordingly, the NEA has gradually devel
oped its co-operative activities with the countries from eastern and central Europe, 
where there have been serious safety problems. Following an information meeting 
held at the end of 1990, several of these countries have now become affiliated with 
certain NEA projects, and their experts have participated in various technical work
shops and specialist meetings. 

In particular, international efforts are being directed at assisting in the development 
of mechanisms for evaluating, improving and monitoring the safety of nuclear plants in 
eastern and central Europe, for decommissioning certain facilities, and for co-ordina
ting the related assistance from the industrialised countries. 

Also in line with the OECD policy to strengthen relations with non-Member countries, 
the NEA established contacts with some of the Dynamic Asian Economies, whose 
nuclear power programmes have been moving forward in response to the growth in 
their energy demand. These initial contacts took place within the framework of an 
information seminar held at the end of the year. 

In the field of nuclear development, work was carried forward on the assessment of 
the various technological, economic and environmental aspects of nuclear power that 
are likely to affect the acceptability and viability of the nuclear option and to conse
quently influence the future role of nuclear power. The NEA was one of eleven 
organisations that set up during the year a major international symposium on Electric
ity and the Environment. Another seminar on policies related to the decommissioning 
of nuclear facilities was organised with the International Atomic Energy Agency, which 
coincided with the publication of a report analysing decommissioning cost estimates. 

In response to the growing interest in the development of smaller reactors than 
those now generally in service, a report on the status and prospects of small and 
medium reactors was also published. 

In the area of nuclear safety and regulation, increasing emphasis has been devoted 
to accident management, with activities taking place in several groups of experts. 
Specialist meetings were held during the year on various aspects of severe accidents, 
and a number of technical reports were prepared. Meanwhile, the NEA project to 
examine samples of the damaged pressure vessel of the Three-Mile-Island reactor 
made good progress. It is anticipated that the results of the evaluation will significantly 
enhance the understanding of reactor vessel behaviour and of the progression of 
conditions leading to vessel failure during severe accidents. 

The Agency's committee on nuclear regulatory activities concentrated on regulatory 
approaches to reactor operations at low power and during shutdown, which have been 
shown to present particular operational risks, and on the exchange of information and 
experience on safety inspection practices in OECD countries. 

Work has continued during the year on the review of the new recommendations of 
the Internationa' Commission on Radiological Protection (ICRP), in order to prepare 
the revision of the basic radiation safety standards that are jointly issued by the NEA 
and a number of other international organisations. In addition, an Information System 
on Occupational Exposure (ISOE) was officially established in 1991, to provide for a 
permanent exchange of information on radiation exposures of workers in nuclear 
power plants and on associated dose reduction techniques amongst nuclear utilities 
and regulatory organisations. 
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Replacement of the steam gener
ator is an important aspect of 
nuclear power plant life exten
sion programmes. 

In the field of radioactive waste management, there is an emerging consensus, at 
the international level, on the approach to standards and criteria for the disposal of 
high-level and long-lived radioactive wastes, and high priority is being given to safety 
assessment methods and characterisation of potential disposal sites. In this regard, 
the NEA published during the year an international collective opinion, entitled Disposal 
of Radioactive Waste: Can Long-Term Safety be Evaluated?, which confirmed the 
view of experts in this field that the safety assessment methods available today are 
adequate to evaluate the long-term safety of radioactive waste disposal systems, given 
sufficient information on the proposed disposal sites. A report providing a concise and 
accessible overview of available safety assessment methods was also published. 

Regarding site evaluation and in situ research and experiments, 1991 marked the 
end of the international Stripa project in Sweden, where NEA-sponsored research had 
been conducted since 1980. Discussions have begun to identify possible new forms of 
international collaboration that would bring together ongoing research activities in this 
field. 

The major development during the year in the NEA's nuclear science programme 
involved the restructuring of the Agency's technical committees. A new Nuclear Sci
ence Committee was established to carry out the Agency's scientific programme and 
to take over the responsibilities of the former Nuclear Data, Reactor Physics, and Data 
Bank Committees. While maintaining the scope of the traditional services offered by 
these three committees, tlie new committee is intended to provide more effective co
ordination of activities in this field and to respond more closely to the evolving scientific 
requirements of the nuclear community. An Executive Group of the Nuclear Science 
Committee will supervise the provision of scientific services such as the compilation, 
evaluation and processing of nuclear data and the collection and dissemination of 
quality-assured computer programs over a full range of nuclear applications, through 
the Agency's Data Bank. Much of the Data Bank's resources are already devoted to 
verification and validation of software and data for nuclear technology, and staff will 
collaborate closely with work undertaken in Member countries under NSC auspices, 



and in support of other parts of the Agency's programme. The year 1991 saw the first 
release of the JEF-2 fie of evaluated neutron cross-section data; the first book in the 
series of TDB evaluations of chemical tnerrrndynamics data, on uranium, went to 
press at Elsevier Science Publishers; the first international benchmark was completed 
in an evaluation of three-dimensional analysis programs for reactor neutronks. 

An important miestone was reached in the field of nuclear law with the entry into 
force, on 1 August of the revision of the Brussels Supplementary Convention, which 
more than doubles the amount available for compensation of victims of nuclear acci
dents, as wen as the adoption of measures to improve the operation of that Conven
tion. There has been active participation by the NEA in revision of the global liability 
regime, and consultations with a view to co-operation between the NEA and countries 
in central and eastern Europe in relation to nuclear law. 

Building on activities successfully developed in the past few years to encourage the 
exchange of experience and research between public information specialists, the NEA 
organised during the year two international workshops on communicating with non
technical publics about nuclear energy. 



I 
TRENDS IN NUCLEAR POWER 

FACTS AND TRENDS 

Nuclear electricity generation and capacity in the OECD continued to grow, but only 
slowly. Preliminary figures for 1991 indicate that 1603 TWh were produced, with the 
total nuclear capacity at the end of the year being 265 GWe. Comparable figures for 
1990 were 1539 TWh and 261.5 GWe. By 2000. these figures are expected to be 1783 
TWh and 296 GWe respectively. This implies that nuclear power will continue to 
generate slightly more than one fifth of the electricity used in OECD countries. At the 
end of the year, 21 reactors with a total capacity of 22.3 GWe were under construction. 
Only one country is firmly committed to ordering more reactors, but several countries 
indicated that by 2010 they would have introduced additional nuclear capacity. 

During 1991, seven reactors were retired from service, five of them in the territory of 
the former German Democratic Republic. Apart from these reactors, the average life 
achieved is over 20 years, with the majority of retirements being due to economic 
considerations. It is expected that the reactors taken out of service up to and beyond 
the turn of the century will have had average lives of about 33 years. Considerable 
interest is being taken both nationally and in international organisations in the potential 
and problems in extending the lives of operating reactors beyond the terms originally 
envisaged for licensing or economic purposes. 

reach criticality in 1993. 

Development of a new genera
tion of reactors is progressing 
steadily in a number of coun
tries. In Japan, a prototype Fast 
Breeder Reactor, MONJU, wii! 



In the face of a continuing surplus of uranium production capacity over the demands 
of the nuclear industry, exacerbated by uncertainties about the potential and the 
intention of the republics of the former Soviet Union (FSU) to produce and sell uranium 
on the world market, the spot price for uranium continued to be weak. There was 
increasing commercial and intergovernmental contact with the FSU in relation to 
uranium resources, including a fact-finding mission organised by the NEA aimed at 
clarifying the FSU's potential impact. However, major uncertainties remain. 

The NEA's collection of nuclear energy data shows that there continues to be an 
expectation that all stages of the front end of the nuclear fuel cycle will continue to 
have surplus capacity over the period to 2005 and possibly beyond. In total, the 
capacity for storage of spent fuel will also show an excess over requirements, although 
the storage capacity may not always be where it is most beneficial to have it. Arrange
ments for the final disposa.' of spent fuel or highly radioactive nuclear waste are stli the 
subject of lively discussion in most countries, but progress has been made in several 
countries towards creating an appropriate institutional and technical framework for 
future disposal. 

NUCLEAR SAFETY 

In the current climate where very few new nuclear power plants are being ordered, 
there is a growth of interest in two categories of reactor safety research. One is 
concerned with ageing plants, and the other with the novel safety features of plants of 
the future. 

Plant ageing and the desire to effectively manage plant service life has put additional 
importance on the ability to assess the integrity of materials and components in 
operating nuclear plants. During operation, reactor components are subjected to a 
variety of conditions (loads, temperatures, irradiation, moisture, etc.) that, over time, 
can result in corrosion, cracking or degradation in the materials. Large margins of 
safety and conservative assumptions are used in the original design of components to 
account for these factors. The condition of components in service is a*so monitored 
through inspection and surveillance programmes. However, effectively determining the 
maximum period of time for which components can be safely and reliably left in service 
requires improved levels of precision and reliability in the inspection and surveillance 
techniques, and in the methods used to assess the integrity of reactor components. 
The trend toward maximising the useful life of nuclear plants has created the need for 
continued improvements in methods of non-destructive testing, surveillance pro
grammes for radiation embrittlement, analysis of fracture mechanics, and other areas 
related to assuring the integrity of reactor components. 

The novel safety features of future plant designs have led to questions regarding the 
behaviour of these features, and the need for new experimental facilities and analytical 
tools to answer these questions. In this respect, particular attention is being drawn to 
the reliability of passive systems. Since the total funding available to meet these needs 
is generally diminishing, one should expect an increase in multilateral collaboration 
and internationally funded projects. For example, the Nuclear Energy Agency, in 
recognition of these trends, has decided to form a senior group of experts on safety 
research whose task will be to identify and prioritise future needs. 
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Checking an Advanced Gas-
Cooled Reactor (AGR) fuel 
element. 

Another trend emerges in the area of reactc regulation. As senior regulators now 
meet regularly within the Committee on Nuclear Regulatory Activities, they are identify
ing many common problems concerning the regulation of operating plants and com
mon needs to deal with future plants. The result is a better understanding of regulatory 
actions being taken in OECD countries and a more harmonious approach to dealing 
with new issues. 

RADIATION PROTECTION 

Radiation protection is going through a period of evaluation and debate in several 
fields. Recent milestones have been the Chernobyl accident, which challenged many 
concepts and practices in emergency management, and the revision by the ICRP of its 
basic recommendations. 

Accident management and the establishment of criteria and levels of intervention for 
various protective actions have been the object of discussion since the Chernobyl 
accident. A number of international organisations, including the NEA, have been and 
are still working towards a more harmonised approach in this field. The ICRP, on its 
side, is expected to issue in 1992-1993 revised recommendations for emergency 
management, which will take into consideration the recent developments in the field. 

In its new basic recommendations, the ICRP has revised its concept of detriment as 
well as the methodology concerning acceptable safety standards for radiaton writers. 
This, together with new scientific evidence on the effects of radiation, has led to a 
reduction in the recommended dose limits for workers. The ICRP is also now advocat
ing a more integrated approach to the management of risks, by extending the scope of 
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its radiation protection system to include the prevention of risks from potential expo
sures. The industry, particularly the more complex nuclear facilities such as nuclear 
power plants, is currently working to develop an effective response to these new 
challenges in radiation protection. 

RADIOACTIVE WASTE MANAGEMENT 

While R&D activities have been going on for several decades, radioactive waste 
management programmes are concentrating increasingly today on the implementation 
of comprehensive disposal plans for the various categories of radioactive waste prod
ucts, and they are mobilising significant resources in the process. Institutional respon
sibilities and regulatory procedures were defined at least a decade ago in most coun
tries. Governmental institutions or special agencies set up for the purpose of 
implementing radioactive waste disposal programmes are now at work to operate 
existing disposal facilities for low-level waste, to investigate and propose new sites, 
and to prepare licence applications for future repositories for all waste types. 

During 1991, progress has been accomplished on every aspect of the management 
of radioactive waste, from the definition of long-term safety standards and criteria for 
disposal, to the development of comprehensive safety and feasibility studies and 
detailed site evaluation programmes. The subject of radioactive waste management is 
very broad, and many of the issues involved are international. Indeed, decisions taken 
in certain countries do influence the situation in other countries, such as, for example, 
on the type of institutional set-up to ensure the proper licensing and implementation of 

Low-level waste disposal facili
ties such as the Centre de 
I'AUBE in France are now in 
operation in several Member 
countries. 
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waste disposal plans and, in that context, the role of national "negotiators". At a more 
technical level, the methods used to assess the long-term safety of radioactive waste 
repositories and the technical procedures used to evaluate the geological features of a 
site proposed for the construction of a deep geological repository are of common 
interest 

Evidence of progress has been noted in 1991 in most Member countries. There 
have been positive developments at the political level, for example the adoption in 
France of the Radioactive Waste Management Act concerning high-level radioactive 
waste; at the licensing and regulatory level, with the ongoing debate on disposal 
standards and criteria, notably in the Nordic countries and the United States; and at 
the implementation level, with the forthcoming opening of new waste disposal facilities 
in Finland (Olkiluoto), in France (Soulaines) and Spain (El Cabril) for low-level waste, 
and in the United States (WIPP) for alpha-contaminated waste. Site characterisation 
efforts also continued in many countries, notably in Belgium, Germany, Switzerland, 
the United Kingdom and the United States. In Sweden, 1991 saw the opening of a new 
hard-rock laboratory. Priority is in general given to low-level waste management, but 
most countries are now running parallel programmes for both low-activity, short-lived 
radioactive waste and high-level, long-lived radioactive waste, whether in the form of 
spent fuel or vitrified high-level waste. 

NUCLEAR LAW 

On 1 August 1991, the Brussels Supplementary Convention in its revised form 
entered into force, thus increasing the amount of compensation available under the 
Convention for victims of a nuclear accident from 120 million to at least 300 million 
SDRs (approximately $420 million). This substantial increase is only one step in the 
continuing process of modernisation of the special regime of liability and compensation 
for nuclear damage. 
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II 
NUCLEAR DEVELOPMENT AND THE FUEL 
CYCLE 

A broad range of issues of concern to government and industry have been examined 
during the year. Economic, technical and environmental factors related to the develop
ment of nuclear power have been addressed in various studies that have either been 
started or completed. 

DEMAND AND SUPPLY FORECASTS 

For some years, there has been a slowing down in the rate at which new nuclear 
power plants have been brought into production. This trend was not reversed in 1991, 
but at the meetings of Ministers of the International Energy Agency and subsequently 
of the OECD Council, there seemed to be a wider recognition that nuclear power will 
be needed as part of the energy supply mix in order to reduce some of the problems 
associated with using fossil fuels, notably the threat of climate change. This was 
particularly underlined by the Energy Ministers who expressed the view that the 
nuclear option must be maintained as an essential element of the diversification of 
their primary energy supply. 

Work was started during the year on the revision of the "Red Book", Uranium 
Resources, Supply and Demand. The resource picture is not changed much from 
previous forecasts, although some adjustments may have to be made for the impact 
on mining economics in some countries of the recently published recommendations of 
the International Commission on Radiological Protection (ICRP) as to allowable radia
tion doses for workers. Uranium production continued to decline while demand in the 
OECD continued to grow steadily. Following political developments in eastern Europe, 
it became possible to gather more detailed information than had hitherto been availa
ble on the resources of the former Soviet Union. This, together with more comprehen
sive information from a number of other countries, will add to the value of the report 
when it is published jointly with the International Atomic Energy Agency (IAEA) in 
1992. 

The experience of the NEA shows that forecasting the demand for nuclear electricity 
generation is extremely difficult, over the long time period of interest to decision
makers. Nevertheless, it is useful to make the effort to prepare forecasts under certain 
assumptions of economic growth and policy development. A simple mathematical 
model has been applied to provide forecasts that will form the basis for discussions 
with other international organisations in the energy field. The scenarios that are then 
adopted will be used in the Agency's work on technology assessment and on uranium 
demand and supply analysis. 

A study of the needs of the nuclear industry for qualified manpower was brought 
near to completion. It has not been possible to rely on standard statistical procedures 
in OECO countries to obtain the basic information, but this pioneering work has 
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A field investigation of a uranium 
deposit in Australia. 

nevertheless produced a respectable amount of evidence on the topic. It supports 
some of the concerns that, during a period of limited activity for many of the nuclear 
industries, there would be significant departures of qualified staff and a lack of motiva
tion to enter the nuclear field, resulting in a shortage of qualified manpower if and when 
there was an expansion to meet the rising demand for electricity. The study has 
examined employment of qualified manpower in all sectors of the industry, to see what 
are the current age distributions and what might be expected in terms of future 
demand as the work programmes in OECD countries evolve. It was concluded that 
some constructive measures were necessary to maintain nuclear competence. Actions 
taken or planned by governments, by industries and by universities to ensure a suffi
cient supply of qualified manpower in the nuclear field were also surveyed. It is hoped 
that the compilation of findings on this point will provide useful guidance for policy
makers. The detailed report will be published in 1992. 

ECONOMIC STUDIES 

In the previous year, two economic studies were launched with the aim of explaining 
the origins of the variation in cost estimates for two significant activities in the nuclear 
field that have occasioned much debate in some countries. One study looked at the 
cost of decommissioning nuclear facilities, and the other at the cost of deep geological 
disposal of spent nuclear fuel or reprocessing waste. In both cases, cost estimates 



The decommissioning pro
gramme for the Japan Power 

published in non-technical media indicated a very wide variation, and this was taken in Demonstration Reactor (JPDR) 
some circles to be an indication that the costs could not be well estimated. was begun in 1981 by the Japan 

Atomic Energy Research 
The first study has been completed and the report was published in September: institute. 

Decommissioning of Nuclear Facilities: An Analysis of the Variability of Decommission
ing Cost Estimates. The basic conclusion of the study is that there is no reason to 
expect that the decommissioning costs should be similar or even nearly similar for all 
nuclear power plants, because of the differences in many technical or institutional 
factors. The report reviews a large number of factors that could affect cost estimates. 
The dependence of the cost estimates on regulatory decisions is brought out, and the 
point is made that the variations may well be larger because of the uncertainties faced 
by the estimator when certain regulatory and policy issues are still under development. 
Further divergence arises in international comparisons from differences and variations 
over time in economic conditions, such as labour cost, and prevailing or projected 
exchange rates in different countries. 

In the report, the estimated decommissioning costs are compared with the corre
sponding quantities of radioactive waste arisings, after being adjusted to allow for 
significant differences in some of the underlying assumptions. For example, not all 
estimates call for the return of the site to "greenfield" conditions. The result shows that, 
despite apparent discrepancies in original estimates and their assumptions, there is a 
considerable degree of consistency if the cost estimates are considered in relation to 
the actual work required in each individual case. Comparing cost estimates solely on 
the basis of cost per unit of power capacity is misleading. 
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The second study on repository costs has also been completed, and a report will be 
published in 1992. In a similar manner to the decommissioning cost report, it reviews 
various factors that are important for the understanding of the cost estimates for 
packaging and final geological disposal of spent fuel or reprocessing waste. The report 
reviews several methods of normalising the cost estimates, aii of which are intended to 
reduce the distorting effect of the difference in the scale of different national disposal 
programmes. When the cost estimates are proportioned to the amount of correspond
ing electricity generation, the normalised cost estimates fall in a narrow range and the 
economy of scale is observed clearly. When it is considered that the cost estimates 
were prepared independently for different disposal projects, the variation of the 
normalised costs is surprisingly small. It is also shown that comparing cost estimates 
on the basis of costs per unit of uranium (or, in the case of reprocessing wastes, an 
equivalent quantity of high-level waste) is misleading. 

Dismantling ne Windscale AGR 
refuelling machine. 

17 



The work on decommissioning costs was a stimulus to the organisation, jointly with 
the IAEA, of an international seminar on decommissioning policies for nuclear facilities. 
The seminar, held in Paris, was attended by over 150 experts from 30 countries, 
including 16 non-OECD countries. The aim of the meeting was to identify national and 
utility decommissioning policies, and the reasons for the differences between them, 
including economic, regulatory and other factors. It was envisaged that discussion of 
the priorities given to these factors in policy decisions would help to identify the 
government actions that could be usefully pursued in advance of commercial 
decommissioning. 

The major conclusion of the seminar was that the time is ripe for policy decisions 
related to decommissioning. Among the important findings, it was shown that the 
industry is confident that decommissioning can be achieved with the technology availa
ble today, and that there is already noticeable agreement on the means to evaluate 
decommissioning costs. The need for early establishment of national regulations for 
low-level or very-low-level radioactive waste was emphasised. The participants also 
stressed the desirability of working out standards on an international basis covering 
technical, engineering and regulatory aspects. 

Another study was initiated on the economics of the nuclear fuel cycle, intended to 
update a similar report published by the NEA in 1985. The fuel cycle costs are 
expected to be shown to have decreased by a large amount, because of the lower 
price of uranium, the reduction in the cost of enrichment, and the improvement of 
efficiency by such means as higher fuel bumup or higher thermal efficiency. The study 
will show to what degree these factors have influenced the improvement of fuel cycle 
costs, and will introduce an up-to-date analysis of back-end costs. 

A further updating exercise was started on the Projected Costs of Generating Elec
tricity, last published in 1989. This work is again being done in collaboration with the 
International Energy Agency (IEA) and the International Union of Producers and Dis
tributors of Electrical Energy (UNIPEDE). Through the IAEA, an invitation has been 
issued to some non-OECD countries (notably Hungary, the Czech and Slovak Federal 
Republic and the former USSR) to provide additional information, and it is hoped that 
the new report will cover more comprehensively the generating costs for oil, gas and 
renewable sources. 

The topic of plant life extension has become increasingly important in view of the 
dec'sions to be taken regarding the future of some of the earlier nuclear rear*"*. 
While some of these facilities will no doubt be decommissioned, others v 3 
assessed as to the practicability and economic interest of prolonging their use. White in 
general terms it has been shown that this decision should be a relatively straightfor
ward economic exercise, provided the reactors can be shown to be safe, the relicens-
ing process can introduce uncertainties and extra costs for data acquisition and analy
sis to reduce these uncertainties. A recently formed expert group will examine the 
various problems and the approaches being taken in different countries, with a view to 
providing an efficient framework for finding solutions. 

Meanwhile, work has been completed on a study of the Broad Impacts of Nuclear 
Power: Economic, Environmental and Strategic. In recent years, the Agency has 
published several reports on the economics of nuclear power and of various parts of 
the nuclear fuel cycle, and it was considered useful to explore how far this type of 
micro-economic analysis gave a true picture of the economic contribution of this form 
of energy; particularly since wider benefits and/or costs are frequently claimed or 



attributed to nuclear power in the public debates. The study aimed to compile and 
review a comprehensive range of the various analyses which underlay these 
discussions. 

The principal finding of the study is that the NEA's comparative cost analysis for 
future nuclear electricity generation plants includes all significant incremental financial 
costs. For modern nuclear power plants operating under the current regulatory frame
work, the environmental costs are small relative to the direct generation costs, even 
when allowance is made for hypothetical low-frequency high-cost acciderts. However, 
coal-fuelled plants have higher associated environmental and health costs which are 
not fully reflected in generation costs. Effects of emissions of greenhouse gases in 
particular are omitted, but their cost implications are highly uncertain. A possible major 
benefit of the use of nuclear power is the avoidance of these and oiher emissions. 

All other impacts, both positive and negative, claimed to arise from adoption of 
nuclear power are generally small relative to the total generation costs when 
expressed in economic terms. 

Inside an AGR reactor building 
showing the area above the reac
tor core. 
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TECHNICAL DEVELOPMENT 

A report was published, entitled Small and Medium Reactors - Status and Pros
pects, which analysed the rationales for developing reactors with novel designs in the 
size range up to 600 megawatts for electricity generation and 400 megawatts for heat 
production purposes. The report provides a clear demonstration of the unique features 
of small and medium reactors (SMRs) with respect to safety, public acceptance, 
economics and contribution to environmental protection. It identifies the market poten
tial and the economic conditions necessary for their deployment. The experts who 
prepared the report argue that SMRs could rrovide a valuable contribution to improv
ing public acceptance, increasing the share of nuclear power in the electricity market, 
and opening up the heat market to the deployment of nuclear power. However there 
were difficulties related to demonstrating the economic competitiveness of these reac
tors in the absence of any operating models. Potential ways of addressing this situa
tion are discussed in the report. 

As part of the continuing task of technology assessment, and at the invitation of the 
International Energy Agency, a review was undertaken of the nuclear technologies that 
should be taken into account in setting out priorities for R&D, bearing in mind the goals 
of energy security and environmental protection. This review formed the basis of a 
paper on nuclear technology contributed to the Senior Expert Symposium on Electricity 
and the Environment, which was sponsored by eleven international organisations and 
hosted by the Finnish government in May. This was one of the first major attempts to 
bring together a comprehensive set of information on the health and environmental The spent fuel storage pool at 

the La Hague reprocessing plant 
in France. 
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effects of various forms of electricity production. The information available so far 
demonstrates that, in normal operation, adverse effects arise from the nuclear fuel 
cycle at a generally lower rate than from competing sources, and that the nuclear fuel 
cycle is statistically safer than other fuel cycles. Further effort is needed to refine the 
information, even though the public health and environmental effects of nuclear power 
have been much more intensively studied than for other fuel cycles. The Agency is co
operating with the Environment Directorate of the OECD and the IEA in wider studies 
in this field, which seek to find ways to "internalise" environmental impacts of energy 
systems that have been treated hitherto as externalities. The Agency is also co
operating with the IAEA in its complementary effort to provide a more comprehensive 
database of health and environmental impacts of energy sources. 

The proceedings of the first meeting of the Agency's international Information 
Exchange Programme on Actinide and Fission Product Separation and Transmutation 
were published. Two specialist meetings have been held under the auspices of this 
programme. Both attracted a wide spectrum of participants from OECD countries, and 
the papers presented evidence of the many ideas available for long-term improve
ments in the treatment of spent fuel. 

Finally, a study has been started on the spin-offs generated by the nuclear industry, 
with the aim of cataloguing the results already achieved and of identifying the optimal 
means of achieving increased economic impact. 
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Ill 
NUCLEAR SAFETY AND REGULATION 

Activities of the NEA in the area of nuclear safety and regulation are centered on the 
technical and regulatory aspects of the design, construction and operation of nuclear 
facilities. The programme of work during the year concentrated on the use of feedback 
from operating experience; the role of human factors; testing of structural materials; 
prevention and management of accidents; and strengthening of exchanges among 
regulatory authorities. 

OPERATING EXPERIENCE 

In the field of operational experience, the NEA continued its international Incident 
Reporting System, which provides for the exchange of information between countries 
on incidents of safety significance in nuclear power plants, and for the analysis and 
feedback of this experience to safety and regulatory authorities. A number of norv 
OECO countries also participate in the project through co-operation with the Interna
tional Atomic Energy Agency. During 1991, some 130 incident reports were circulated 
to participating countries. Analysis of this information has led to specific changes in 
regulations and operating procedures, and has contributed to improving operational 
safety in all participating countries. 

PERIODIC SAFETY REVIEWS OF NUCLEAR POWER 
PLANTS 

It is common that the regulatory authorities of OECO countries take different 
approaches to various issues. Indeed, it is one of the goals of the Committee on 
Nuclear Regulatory Activities (CNRA) to identify these issues and to examine the 
differences in approach. The first such issue that the CNRA examined following its 
formation was the practice of periodic safety reviews (PSR) of nuclear power plants. 

The countries that already have performed PSRs, or intend to do so, generally 
regard them as overall reviews of V)e safety status of plants, in addition to, but not as a 
substitute for ongoing surveillance and review. In a number of countries, re-evaluations 
of the safety status of older plants were the initiators of regular PSR programmes for all 
nuclear plants. 

The frequency of PSRs is generally of the order of once per 10 years, but they may 
be less frequent in some countries (once per 15 to 20 years), particularly in the case of 
the first comprehensive re-evaluation. It seems that the actual scope and depth of 
reviews vary considerably among countries, depending on existing review and inspec
tion practices. The reviews often include assessments of plant status and operation in 
light of both initial and current national and international regulations. Other main 
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considerations are the feedback of experience and the developments in safety technol
ogy and analysis. In some countries the requirements with respect to frequency and 
scope of future PSRs are still under review. 

In certain cases, the first re-evaluation of the safety status of older plants - particu
larly those of the first generation - is extensive compared to the safety reviews that 
were performed for the initial operating licences. The reasons for this include the 
evolution of safety technology and analysis methods, revised or better-defined licens
ing criteria, ora modified regulatory approach. These re-evaluations have often led to 
additional requirements for backfitting, supplementing measures taken earlier. 

Ageing of systems and components is examined by some countries as part of their 
PSRs, but not generally emphasised to the same degree as, for example, in the USA 
in the case of licence renewals. This is due to the fact that, in the USA, the expiration 
of the operating licences after a maximum of 40 years roughly coincides with the end 
of the design life of the plants or of their critical components, as initially specified. 

Probabilistic safety analyses are also receiving growing attention in PSR pro
grammes; in some countries they are considered as an essential element of the 
reviews. Their findings are in general used as supporting information to the more 
traditional deterministic safety analyses. 

In view of the diversity of approaches to this question, the report on this study, which 
has been completed and will be published in 1992, will be particularly useful for each 
country to better understand these differences, and to consider any changes that might 
be made to improve its own approach. 

LOW-POWER AND SHUTDOWN RISKS 

As the result of a number of probabilistic safety assessment studies, supported by a 
review of incidents occurring during reactor operations, it has become clear that a 
relatively higher risk is associated with low-power and shutdown operations. In recog
nition of this situation, the CNRA undertook a survey which was then used as the basis 
of a special meeting on the topic. The objective of these activities was to identify and 
compare the relevant regulations, the effectiveness of these regulations, and any 
activities in progress that might bring about an improvement of the situation. 

The survey revealed why problems were occurring and served to point out the 
following key problem areas: reactivity control, coolant inventory control, decay heat 
removal, and containment integrity (in particular during refueling and maintenance 
operations). In addition, but closely related to all the above, was the management and 
control of plant outages. For each of these problem areas, it was possible to identify 
one or two countries that had some special experience or interest, and thus to solicit 
papers from those countries. The result was an in-depth special-issue meeting whose 
record, in combination with the survey and analysis report, presents the current status 
on this highly important question. 

In attendance at this meeting were representatives of the various NEA specialised 
groups engaged in work relevant to this issue, such as the Incident Reporting System, 
operations management and human factors, and probabilistic safety assessment. 
These groups will continue with their specific efforts and provide their results to the 



CNRA as it awaits developments that are expected to lead to a repeat examination of 
the situation later in 1992. 

SEVERE ACCIDENT RESEARCH 

A severe accident is one which exceeds the design basis of the nuclear power plant 
sufficiently to cause failure of structures, materials, systems, etc., without which reac
tor core cooling cannot be properly assured by normal means. The development of 
management strategies - both for prevention ?nd mitigation of severe accidents -
must be based on adequate knowledge about plant characteristics and accident 
phenomena. 

ROSA-IV Large-Scale Test Facil
ity (LSTF) for real-time integral 
simulation of a loss-of-coolant 
accident. 
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The main areas of research on severe accident phenomena are related to reactor 
core degradation, the physical md chemical characteristics of aerosols in the contain
ment, molten core/concrete interactions, hydrogen distribution and mixing in the con
tainment, hydrogen management techniques, instrumentation to manage severe acci
dents, and measures to protect the containment. All of these areas are included in the 
work of the Committee on the Safety of Nuclear Installations (CSNI). 

During the year, the Committee produced a report reviewing the state of knowledge 
on possible core degradation during severe accidents in light-water reactors, and 
identifying the areas where more research was needed. 

A workshop on the behaviour of iodine radioisotopes, held in Japan, was attended 
by about 60 experts from ten countries, including the former USSR, and two interna
tional organisations. One of the major conclusions of the workshop was that, although 
substantial progress has been made in recent years in understanding and predicting 
the behaviour of iodine in the containment building of a reactor following an accident, 
fission product chemistry is still one of the main contributors to uncertainties concern
ing accidental radioactive releases and should be the object of further research. 

SEVERE ACCIDENT MANAGEMENT 

Accident management can be defined as those actions that can be taken by the 
plant operating staff to prevent accidents or to mitigate their consequences. Its objec
tive is to further reduce the risk of plant damage and to minimise radioactive releases 
to the environment. 

A report focusing on severe accident management activities in OECO countries has 
been produced by a senior group of experts. The report identified the key elements 
needed for successful accident management. It showed that the development of 
accident management strategies must be based on sufficient knowledge about plant 
characteristics and accident phenomena, as well as human performance, to allow 
decisions to be made. Before guidance or procedures to restore degraded safety 
functions can be implemented, the plant staff has to be able to diagnose the problem; 
this means that instrumentation must be sufficient to allow operations personnel to 
interpret correctly the plant status. 

Sufficient training to make plant personnel familiar with postulated severe accident 
conditions and recommended strategies is another area worthy of continuing attention. 
Closely related to training is the problem of integrating accident management actions 
into reactor operations, i.e. finding the optimum way to provide technical guidance. 
Clearly established lines of authority and precisely defined decision-making responsi
bilities in the plant organisation are important for successful accident management. It 
was the result of such thinking that led to a decision to hold a specialist meeting on the 
development of a programme for accident management. 

This meeting, held in Rome, was the First to be sponsored by CSNI on the subject of 
severe accident management, and it purposely focused on the programmatic aspects 
rather than on some of the more complex technical issues associated with accident 
management strategies. Many of these technical issues are currently being addressed 
in other parts of the CSNI programme of work. The meeting showed that most OECD 
countries have actively started working on severe accident management programmes. 
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At the Nuclear Safety Research 
Reactor in Japan, studies are 
conducted on the reactivity of 
fuel behaviour in accident 
situations. 

However, the degree of implementation varies significantly. While some countries 
have stated that they have implemented practical programmes that address the major 
elements of accident management, others have indicated that their strategies to further 
improve their accident management procedures are undergoing further development, 
or are not yet fully implemented. 

PROBABILISTIC SAFETY ASSESSMENT (PSA) 

PSA techniques were originally developed to assess the risks to the health of the 
population from the operation of power plants. However, they have increasingly been 
used to supplement the more traditionnal deterministic design approach to identify 
potential weaknesses and to assess the safety level of the plants. Presently, more than 
100 probabilistic studies have either been completed or are under way. 
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In 1991, the CSNI sponsored a workshop of PSA experts to exchange information 
on the experience, devetopmpf,ts and requirements in some of the areas that remain 
problematic, such as analysis of dependencies, time-dependent phenomena, human 
errors, uncertainties and external events. 

In the area of analysis of dependencies, common-cause failures are still a concern 
due to a scarcity of data and the lack of a framework for acquiring it. For time-
dependent phenomena, components may be, in some cases, noticeably affected by 
"ageing" or "learning". This effect varies with the type of component, its function, and 
the plant's maintenance programme. In this area, plant-specific evaluations are 
required. 

In the held of human error, there is a need for reliability data to analyse knowledge-
based actions, especially those related to non-full power and shutdown situations and 
to accident management. A very important aspect is the evaluation of operating experi
ence and simulator experiments for obtaining human error probabilities. The problem 
of transferring simulator experience to real situations has been solved to a large extent 
by using experience gathered in experiment situations. Expert judgment is also 
believed to give good results in this context. Nevertheless, human error is still consid
ered as an area which requires further research in order to arrive at more reliable PSA 
results. 

Concerning the task of quantifying uncertainties, there is a general agreement that 
the uncertainties affecting reliability data could be treated satisfactorily. However, 
some weaknesses in the handling of modelling uncertainties have been recognised, 
and an exploration of a possible theory for treating such uncertainties is desirable. For 
external events, it also appears that uncertainties of results are substantial, and that 
considerable expert judgment is still needed to analyse plant responses to seismic 
loads. 

The participants in the PSA workshop also discussed the use of "living PSAs". In 
particular, they agreed that the establishment of general criteria for the acquisition of 
reliability data was needed. If such criteria were adopted internationally, an intercom-
parison of the data would become possible and there would be a better guarantee that 
the generic data used would really apply to the components under consideration. It 
was recommended that emphasis be placed on generating good reliability data for 
passive components and human errors as well. In view of the preliminary results of 
PSA studies performed in some countries, it was also recommended that risk contribu
tion from low-power and shutdown situations be addressed in future PSAs. 

Despite the current limitations, PSAs are already playing an essential role in the field 
of nuclear safety. Although the defence-in-depth concept and the deterministic 
approach will assuredly retain their importance, PSAs will become a permanent fixture 
among the safety analysis tools of the future. 

SAFETY OF THE NUCLEAR FUEL CYCLE 

The complete nuclear fuel cycle involves uranium mining and processing, uranium 
conversion and enrichment, fuel fabrication, irradiation in the reactor, storage of irradi
ated fuel at the power station, spent fuel transport and reprocessing, and waste 
storage and disposal. 



A cell in the Thermal Oxide 
Reprocessing Plant (THORP) to 
reduce the radioactive content of 
a liquid waste stream. 

Although most non-reactor fuel cycle facilities comprise low-energy systems (com
pared to power reactors), it is nevertheless acknowledged that the large volume of 
radioactive materials handled at such facilities requires that the current high standards 
of safety typical of the nuclear power industry also be met in these facilities. 

The NEA organised in 1991 a specialist meeting on the safety and risk assessment 
of fuel cycle facilities, and a comprehensive report on the subject is being prepared for 
publication in 1992. It is also foreseen that an incident reporting system will be estab
lished in 1992, on a trial basis, for the exchange of safety-related information on 
unplanned events occurring in fuel cycle facilities. 
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IV 
RADIATION PROTECTION 

The Agency, through its Committee on Radiation Protection and Public Health 
(CRPPH), devoted a great deal of its efforts during the year to the review of the new 
radiation protection recommendations issued by the International Commission on 
Radiological Protection (ICRP), for the purpose of their translation into new basic 
radiation safety standards, and to the setting-up of an international Information System 
on Occupational Exposure. The Agency also continued to work in the field of nuclear 
emergency planning and accident assessment and, in particular, agreed to promote 
international emergency exercises as a means to further enhance international co
operation in the management of radiological emergencies. 

The CRPPH has been an international forum for exchanging views and experience 
in the field of radiation protection for more than 30 years. Developments in this field 
have been significant in the tast few years, particularly with the appearance of the new 
ICRP recommendations and the problems raised by the consequences of the 
Chernobyl accident. The CRPPH has therefore felt that the time was appropriate for a 
general reflection on the situation of radiation protection in the 90s, and for an 
appraisal of its achievements and further requirements in terms of policy and regula
tory development and of application to operational practices. This process of reflection 
and appraisal will lead the committee to prepare, in 1992, a formal statement repre
senting its collective opinion on the status and perspectives of radiation protection in 
the current decade. 

REVISED BASIC SAFETY STANDARDS FOR RADIATION 
PROTECTION 

In order to incorporate the new recommendations of the ICRP, the revision of the 
Basic Safety Standards (BSS) was started at the beginning of 1991 with the constitu
tion of a Joint international Secretariat among the six sponsoring organisations - Inter
national Atomic Energy Agency (IAEA), Nuclear Energy Agency (NEA), Word Health 
Organisation (WHO), International Labour Organisation (ILO), Food and Agriculture 
Organisation (FAO), Pan-American Health Organisation (PAHO). A drafting group was 
set up to prepare a first draft of the revised BSS. This work is currently under way and 
a preliminary version of the new BSS is expected to be submitted to international 
review in a Technical Committee meeting in 1992. it is interesting to note that this 
review will be very transparent in that not only governmental, regulatory and profes
sional groups, but also worker and employer organisations as well as other interest 
groups will be actively involved in the process leading to the preparation of the new 
BSS. 

So far, the Joint Secretariat has been able to establish a general strategy and agree 
on the main lines concerning this preparation work. First of all, it was agreed that the 
main purpose of the BSS is to offer a base for - and give guidance on - the transfer of 
the conceptual recommendations of the ICRP into applicative requirements and guide-
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lines that could be used at the national level for the establishment of regulations and 
operational criteria. For this purpose, the BSS will be given the character of "stan
dards" that national authorities could use as a regulatory basis for the protection of 
workers and members of the public. 

Although the BSS are meant to be a "standard" and, as such, should be written in 
regulatory language, the Joint Secretariat quickly recognised that this may be difficult 
to achieve in practice, in view of the large variety of regulatory systems and legal 
languages used in OECD countries. Therefore, it was agreed that the document 
should certainly have a regulatory flavour and use a language that could be, as far as 
possible, directly applied in the preparation of national regulations, but that it should 
basicaly be kept at the technical level without attempting to be a "legal" text. 

Another important decision by the Joint Secretariat was that the document should be 
consistent with the new ICRP recommendations, unless there are strong reasons 
which suggest variations in policy or interpretation in certain areas. In some cases, in 
fact, the flexibility allowed by the new recommendations of the Commission and the 
lack of specific numerical guidance might require a choice amongst several possible 
options to arrive at practically applicable solutions in the revised BSS. 

In view of its character, the guidance in this publication will be primarily addressed to 
the national regulatory authorities. However, the sponsoring organisations believe that 
it should also be of particular use for the management bodies with responsibilities for 
radiation protection in their own operations as well as for the professional operators in 
radiation protection. 

THE INTERNATIONAL INFORMATION SYSTEM ON 
OCCUPATIONAL EXPOSURE 

The protection of workers in nuclear installations has been an item of concern to the 
Committee throughout the years. From time to time, the Committee has reviewed the 
situation by examining some basic performance indicators, such as the collective and 
individual doses received by the personnel working in such installations. 

After a period of increase of the collective doses in nuclear power plant operation, 
the doses have started to level out and even decrease. This decease is the result of 
many factors, two of them being the completion of much of the safety backfitting 
ordered after the TMI accident and the efforts by the nuclear community to better 
control the factors influencing the exposure of workers. Keeping control of the dose 
levels in the plants and of the amount of maintenance and repair work to be done, as 
well as using the appropriate methods to perform work in radioactive environments, 
are all important components in a programme to optimise the protection of workers. 

In spite of the efforts made, there are groups of workers in nuclear power plants and 
in other nuclear installations that are exposed to doses significantly higher than the 
average. Such groups include highly specialised and skilled experts in reactor mainte
nance and inspections as well as underground uranium miners in some countries. 
Also, there are specialised workers moving from plant to plant and from country to 
country who need special attention to ensure that they are not exceeding the existing 
regulatory dose limitations. Moreover, the more stringent dose limits which several 



A routine radioactivity survey of 
a reactor building in Georgia 
Power Company's Hatch nuclear 
plant in the USA. 

countries have incorporated in their regulations have put increased emphasis on 
efficient dose control programmes at nuclear installations. 

In view of these developments, the NEA launched during the year its Information 
System on Occupational Exposure, ISOE. The ISOE, which in the beginning will 
concentrate on commercial nuclear power plants, will allow nuclear operators partici
pating in the system to exchange information not only on occupational exposure dose 
data, but also on ways and methods to reduce such exposures. Finally, the ISOE will 
greatly facilitate th exchange of information on specific operations requiring particular 
attention from a radiation protection point of view. 

In order to prepare for the official start of the ISOE, on 1 January 1992, a steering 
group for the project was created. This group held its first meeting in November and 
agreed on a programme of work for the first year. 
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From the beginning, the ISOE has attracted participation of nudear utilities and 
authorities from most OECD countries with operating nuclear power plants. The techni
cal operations of the ISOE will be performed by three regional centres, one in Europe, 
one in North America and one in Japan. 

INTERNATIONAL EMERGENCY EXERCISES 

Emergency exercises provide an effective means to identify deficiencies in emer
gency provisions. These are more easily identified during an exercise than in any 
critical review of the emergency plans. Moreover, organisations that are not normally 
connected by their day-to-day work can, in the context of exercises, establish closer 
personal contacts, which in many instances can be of paramount importance for a 
successful emergency response. Periodic execution of exercises and drills is, for this 
reason, considered an integral part of the overall regulatory requirements for nuclear 
installations. 

When the impact of a nuclear accident affects more than one country, particular 
problems in applying emergency provisions may be experienced. This was certainly 
demonstrated in Europe during the response to the Chernobyl accident. For this 
reason, the CRPPH took the initiative to promote international co-operation on off-site 
emergency exercises and established a programme of work in the field. This pro
gramme consists of two major components: first, an exchange of information on 
practices and lessons learnt from planning, conduct and evaluation of emergency 
exercises, and, second, the organisation of such exercises on an international level. 
Within this programme, a workshop on off-site emergency exercises was held in 
November in the Netherlands. The workshop was organised in conjunction with a 
Dutch national nuclear emergency exercise, giving the participants a possibility to 
interact with an ongoing exercise in parallel with discussing experience from other 
exercises. 

Through international emergency exercises, the Committee believes that interfaces 
between national emergency response plans could be better defined, common ele
ments identified and inadequacies discovered. Finally, the Committee thinks that the 
appioaches to the management of nuclear emergencies used in various countries 
would be highlighted and examined, possibly leading to increased mutual understand
ing between the various countries participating in the exercises. The first exercise in 
this programme is planned for 1993. 
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V 
RADIOACTIVE WASTE MANAGEMENT 

The main consideration behind radioactive waste management activities is related to 
the need to ensure safety at all times in the future, including the very long term, 
whatever may be the potential developments of society and the environment. Such an 
important consideration, explicitly recognised in OECD countries, reflects an ethical 
concern which dominates the management of radioactive waste. Current technical and 
safety requirements are the logical consequences of this concern. The solutions 
offered for the management of radioactive waste have to be judged with reference to 
this original concern and to the need to prevent unacceptable risk or burden to future 
generations. The concept of isolation of long-lived radioactive waste in multi-barrier 
systems located in stable geological formations was developed on this basis. 

One of the main goals of the Nuclear Energy Agency, through its Radioactive Waste 
Management Committee (RWMC), is precisely to examine radioactive waste manage
ment issues in a broad perspective and to ensure that policies and practices adopted 
at national level take into account all the relevant objective and subjective aspects. In 
this context, a balanced integration of ethiccl, safety, technical, scientific, financial, 
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institutional and social aspects into coherent disposal policies has to be achieved in 
practice in national programmes. Furthermore, such an integration has to be made 
relatively transparent, showing that there is a clear understanding of all the issues 
involved and that they have been appropriately taken into account. 

Without touching necessarily all aspects of radioactive waste management, the NEA 
programme focuses on two major subjects: the long-term safety of radioactive waste 
disposal systems, and the evaluation of specific geological sites for their suitability as 
host media for the long-term isolation of radioactive materials. These activities are 
conducted with the assistance of the Performance Assessment Advisory Group 
(PAA6) and the Co-ordinating Group on Site Evaluation and Design of Experiments 
for Radioactive Waste Disposal (SEDE), respectively. 

LONG-TERM SAFETY ASSESSMENT STUDIES 

The international Collective Opinion on the evaluation of long-term safety of radioac
tive waste disposal, adopted by the expert committees of the CEC. IAEA and NEA in 
1990, and largely quoted in the previous Activity Report of the NEA, was a major 
milestone in the area of safety assessment of waste repositories. This Collective 
Opinion and the detailed technical work which provided the oasis for it, showed that 
the safety assessment techniques available today can be applied to long-term situa
tions with a certain degree of reliability. In this area, as well as in many other scientific 
fields, improvements can be expected as a result of additional research, even if in this 
particular case the limits of social and technical planning are actually being reached, it 
is therefore essential that all the elements that are important from the safety standpoint 
are integrated within a coherent and transparent structure. The objectives of the 
Performance Assessment Advisory Group of the RWMC are precisely to ensure such 
an integration, as well as to co-ordinate the activities of the NEA in this field. 

On this basis, the question of relative priorities in safety assessment studies is a 
permanent item on the agenda of the PAAG. In 1991, the Group supported activities in 
several areas. In particular, the conclusions of the workshop held at the end of 1990 on 
the standards and criteria for the disposal of high-level radioactive waste were 
examined at various levels, including by the RWMC and CRPPH. It was noted that, in 
spite of some differences in the fumulation of existing standards and criteria and in 
their degree of details, the basic scientific work and understanding required at the 
regulatory and licensing level are largely independent of the formulation of the criteria. 
This situation is due to several factors linked to basic radiation protection considera
tions, inherent uncertainties in long-term safety assessments, and issues related to the 
demonstration of compliance with actual standards or criteria. In this respect, the 
quantitative regulatory requirements, which are usually written in terms of individual 
dose or risk, have to be considered essentially as reference levels or performance 
indicators that help regulatory authorities to decide whether a proposed repository will 
be safe enough, particularly in the long term. The proceedings of the workshop pub
lished by the NEA include a discussion of these various issues. 

The work of the Probabilistic System Assessment Group (PSAG) continued in 1991 
with two major international intercomparison exercises: PSACOIN Level IB, devoted 
to biosphere modelling activities, and PSACOIN Level 1S, dealing with sensitivity 
analysis aspects. In addition, it was proposed that a new emphasis be placed on the 
study of model uncertainties, most of the work done so far by the PSAG being related 
to uncertainties associated to data. 



Another important area in safety assessment studies is the development of scena
rios related to the future behaviour of waste repositories. One series of scenarios 
concerns human actions at repository sites and the possibility of human intrusion into a 
site and subsequent disturbance of the integrity of the repository barriers. A new group 
was created by the NEA i.. 1991 to study such scenarios and, in particular, to develop 
a general philosophy on how to approach these issues that cannot be dealt with on a 
purely technical basis. Among thp top,cs discussed by the group were the questions of 
preservation of records about repositories and the possible use of "markers" indicating 
to future generations the existence of underground repositories. The work of this group 
is expected to take a few years before its conclusions and recommendations can be 
published. 

In the area of long-term safety studies, two workshops were organised by the NEA 
on specific topics. The first one was held in Aix-en-Provence (France) in September, 
on the subject of gas generation and release from radioactive waste repositories. The 
workshop confirmed that there is increased research in this area and a rapidly growing 
information base which can be used to refine performance assessment studies. A 
second workshop, held in October in Interlaken (Switzerland), was devoted to the 
question of radionuclide sorption phenomena in the geosphere and the use of sorption 
data in performance assessment. Sorption data, which is related to the behaviour of 
particular radionuclides in underground water systems, are important elements of 
migration studies. The workshop made recommendations concerning notably the col
lection of additional data in this field and the improvement of the existing NEA Sorption 
Database. 

IN SITU RESEARCH AND EVALUATION OF DISPOSAL 
SITES 

The new orientation given to NEA activities in 1990 towards the evaluation of the 
suitability of disposal sites and the reinforcement of activities in this area was con
firmed in 1991 by the Co-ordinating Group on Site Evaluation and Design of Experi
ments for Radioactive Waste Disposal (SEDE), which held its second meeting in 
September in Helsinki (Finland). This meeting reviewed a series of actions decided at 
the first meeting of the group in 1990 concerning notably the establishment of a 
working group on groundwater flow through argillaceous rocks and the organisation of 
several workshops. The main objectives of the SEDE Co-ordinating Group are to 
constitute a forum for information exchange between different site evaluation projects, 
and to stimulate further co-operation on important matters in this area, particularly on 
data collection methodologies and the design of specific experiments at the surface of 
the ground and in situ. 

The first meeting of the working group on groundwater flow took place in March. The 
objective of the meeting was to review ongoing work and issues of concern related to 
the measurement and physical understanding of groundwater flow in argillaceous 
rocks within national programmes, and to discuss the potential for international co
operation. Several activities were initiated at this meeting and will continue over 1992. 

In conjunction with its meeting in September, the SEDE Co-ordinating Group 
organised a workshop on the Needs and Techniques for the Long-Term Observation 
of the Geological Environment dealing with the period running until the closure of the 
repository, which will represent many decades of actual observation and the collection 



of useful data. In general, work on in situ research and site characterisation has to be 
seen in close connection with programmes devoted to long-term safety studies. 
Accordingly, collaboration has been initiated between the Perfonnance Assessment 
Advisory Group and the SEDE Co-ordinating Group in order to deal with matters of 
common interest, such as the interpretation of geological data, the construction of 
conceptual models representing migration of radioactive materials in the geosphere, 
and the associated uncertainties and their impact on the results of safety assessment 
activities. This collaboration between the two groups will be pursued in the future. 

Finally, the international Stripa Project set up under NEA auspices in 1980 com
pleted its research activities during the summer (see chapter VII). In order to keep the 
momentum for joint activities in the area of geological disposal research, the NEA 
initiated negotiations to establish new forms of international co-operation in the field, 
recognising both the considerable progress made since the setting-up of the Stripa 
Project and the large number of bilateral or multilateral agreements between national 
research and site evaluation programmes. The general objective of the NEA in this 
area is to contribute to a more systematic and deeper information exchange at the 
international level and to a continuing review of the rapidly growing database on 
various aspects of geological disposal. It is indeed essential that OECD countries have 
a broad information base at their disposal at the time when most of them are in the 
process of selecting sites and implementing their radioactive waste management 
programmes. 

Drilling of exploratory boreholes 
for evaluating the suitability of 
the proposed site of a nuclear 
waste repository. 
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OTHER RADIOACTIVE WASTE MANAGEMENT ACTIVITIES 

In addition to the work described above, the RWMC was involved in a number of 
other activities in 1991, including: 

- Several international research projects, described in more detail in Chapter VII, 
notably 
• the Alligator Rivers Natural Analogue Project, in Australia, to improve the under

standing of various processes related to the migration of radionuclides through 
the geological environment; and 

• the Co-operative Programme for the Exchange of Scientific and Technical Infor
mation Concerning Nuclear Installation Decommissioning Projects, with 20 par
ticipating projects in 1991; 

- Participation in international activities, such as the INTRAVAL Project sponsored 
by the Swedish Nuclear Power Inspectorate (SKI) to evaluate the extent to which 
computer models can predict the potential transport of radioactive substances in 
the geosphere; 

- The organisation of a meeting on the question of environmental restoration of 
nuclear sites and the issue of "mixed wastes" contaminated by both radioactive 
and chemically toxic materials, with a view to discussing a possible future activity 
of the NEA in this area; 

- The continuation of the Co-ordinated Research and Environmental Surveillance 
Programme (CRESP) concerning the collection of scientific and technical data 
from the North-East Atlantic areas used in the past for the dumping of radioactive 
waste. A second objective of this programme is to improve the scientific and 
technical understanding of the distribution of radioactivity within the area covered 
by the Convention on the Prevention of Marine Pollution from Land-Based 
Sources (essentially the North-East Atlantic and the North Sea). 
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VI 
NUCLEAR SCIENCE 

Underlying all aspects of nuclear technology are the results of scientific studies in a 
wide variety of disciplines. This applies as much in the operation and regulation of 
nuclear power plants as it does in the study and development of new nuclear energy 
systems. In practical use. the science is disUted out as complex computer programs 
for simulating all the physical processes important to nuclear technology, and as 
verified and validated data sets suitable for use with this software. 

The Agency's programme in nuclear science has up to now been carried out through 
the NEA Committee on Reactor Physics (NEACRP) and the Nuclear Data Committee 
(NEANDC), while the NEA Data Bank's task has been to make the corresponding 
computer programs and data available in tested form to users in the participating 
countries. A wide-ranging review of the Agency's nuclear science programme resulted 
in agreement to replace these committees by a new Nuclear Science Committee, 
which will co-ordinate scientific work over the full spectrum of disciplines contributing to 
developments in the nuclear field. This committee met for the first time in December to 
review the nuclear science programme for 1992 and to draw up medium-term plans for 
1993-95. 

REACTOR PHYSICS 

The very severe conditions within reactor cores and pressure vessels have for many 
years challenged the ingenuity of physicists in designing either out-of-core surveillance 
techniques or in-core instrumentation capable of surviving in this very hostie environ
ment. Two important NEA meetings on these questions were held in 1991. The sixth 
Symposium on Reactor Noise (SMORN-VI, Gatlinburg, USA) and the specialists' 
meeting on In-Core Instrumentation and Reactor Core Assessment (Pittsburgh, USA) 
covered respectively out-of-core and in-core measurement techniques. The results 
represent a significant contribution towards further improvements in operating safety. 
The international conference on Nuclear Criticality Safety (ICNC'91, Oxford, UK) sur
veyed calculation methods and experimental work related largely to out-of-core fuel 
handling and processing. Particularly good progress was presented in work co-ordi
nated by the NEACRP Criticality Calculations Working Group on the criticality of fuel 
undergoing dissolution. 

Specialised calculational problems were discussed at NEACRP meetings on the 
benchmark studies relating to Shipping Cask Shielding and to Advanced Modelling 
and Computer Codes for Calculating Local-Scale and Meso-Scale Atmospheric Dis
persion of Radionuclides. This latter work is directed finally towards integrating local 
and wider-scale weather information and forecasts into real-time modelling, and is of 
application to all types of airborne pollution. 



NUCLEA1TDATA 

The major international conference in this field, on Nuclear Data for Science and 
Technology, which is held at three-year intervals, was organised in 1991 by Kernfcr-
schungsanstalt Julich, Germany, under NEA auspices, with an attendance of more 
than 300 scientists. The meeting reflected the current shift in emphasis from measure
ment to data evaluation, and was marked by presentations of all three "new genera
tion" evaluated data libraries from NEA countries: ENDF/B-VI (USA), JENDL-3 (Japan) 
and JEF-2 (countries participating in NEA Data Bank), and of the early results of 
validation calculations. Tht increasing level of interest in "intermediate energy" data, 
in the range 20 MeV to 1.5 GeV, was marked by a NEANDC specialist meeting on 
Neutron Cross-Section Standards for the Energy Region above 20 MeV (Uppsala, 
Sweden). 

The International Evaluation Co-operation, established jointly by NEACRP and 
NEANDC, was joined by the European Fusion File and European Activation File 
projects during 1991, and continued the informal inter-laboratory worksharing which 
grew up during the development of these libraries. Small subgroups of experts work to 
resolve the many specific problems arising; in 1991 the main emphasis was on study 
of the differences between the new generation libraries, and it could be concluded that 
most discrepancies in actinide cross-sections in the thermal energy range were now 
resolved, as was the problem of neutron capture in uranium-238 in the thermal energy 
range. However, the higher accuracy (and better agreement) over wide sections of the 
new libraries served to identify clearly some further important areas in which inter-file 
discrepancies cannot be resolved with present information. Agreement has been 
reached on a common group data structure for use in data validation calculations. 

NEA DATA BANK 

The Data Bank was established in 1978 in Saclay, near Paris, and serves its 16 
European members and Japan as a single focus for the collection, storage, testing and 
distribution of computer programs and nuclear data for use in applications over the full 
scope of nuclear technology. Part of its resources are devoted specifically to projects 
in support of other NEA programme areas, and are integrated into the main Agency 
programme. Access to the worldwide fund of knowledge in this area is assured through 
international network arrangements linking the Data Bank with centers in the United 
States, the IAEA and the former Soviet Union. 

THE JOINT EVALUATED FILE (JEF) 

The JEF project, initiated to co-ordinate data evaluation efforts in participating coun
tries of the Data Bank, produced a base version (JEF-1) of this evaluated data library 
in 1985. Following very extensive testing in calculations of critical experiments and 
operating reactor behaviour, and new evaluations for several major actinides and 
structural materials, a first version of the more complete JEF-2 file was sent out in 
1991 for testing by the laboratories working on the project. Initial results point to very 



good performance in different reactor physics applications, and calculations using a 
CRAY-XMP computer are well advanced for a 175-group cross-section set based on 
fission product data from JEF-2. It is expected that the JEF-2 file will be made gener
ally available in 1992, on completion of first-stage testing. 

COMPUTER PROGRAM SERVICE 

A total of 1590 computer program packages were sent out to accredited institutions 
in 1991. These are requested by users from a current collection of about 1500 tested 
or screened program packages related to nuclear energy. New programs are contrib
uted by the member laboratories at the rate of about 150 per year, which are then 
tested (90 per cent) or screened by computer for completeness and basic self-consis
tency (10 per cent) as they are requested by users. During the year, 105 program 
packages were master-filed in this way. Relative user interest for programs in the 
different subject areas has shown little change recently: an increase in the number of 
codes for processing evaluated data requested in 1991 is clearly related to the availa
bility of the new generation data libraries. Computer simulation of flow and 

Heat Transfer in a Heat 
Exchanger. 

Computational Area Flow Pattern Temperature Distribution 

In addition to straightforward program testing, the Data Bank co-operates with users 
in organising and analysing benchmark comparisons of important programs. In the 
currently important development of three-dimensional analysis, a benchmark on 3D 
neutron transport calculations was completed in 1991, and a new one started on 3D 
calculation of light-water reactor core transients. 

NUCLEAR DATA SERVICES 

The Data Bank is responsible for compiling data and bibliographic information on 
neutron physics studies into the EXFOR numerical database and the CINDA Computer 
Index to Neutron Data, for work carried out in western Europe and Japan. It receives 
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neutron data from other regions, as well as other nuclear reaction and nuclear struc
ture data from other centres grouped in the worldwide Nuclear Reaction Data Centres 
network, co-ordinated bv the IAEA. These data are made available to users generally 
on computer media, and searches of the corresponding databases are made either in-
house by Data Bank staff, or on-line by authorised external users. 

While the number of requests for in-house searches remains steady at about 250 
per year, the number of direct on-line searches ("sessions") continue to increase, with 
about 1150 sessions by external users in 1991. 

THE NUCLEAR SCIENCE COMMITTEE 

The terms of reference of the new Nuclear Science Committee were deliberately 
drawn in fairly general terms, enabling the Committee itself to define its work pro
grammes in accordance with changing priorities and fields of interest. As such, it is the 
Committee's role to propose annual and medium-term work programmes based on a 
limited choice of topics of interest to NEA countries, and representing its judgment of 
the best use of the resources available. The Committee is also expected to anticipate 
future developments in both existing and new technologies. 

The new Committee met in December to define its programme for the short and 
medium term. Its decisions reflected the need for continuity in the services provided by 
the Data Bank to NEA countries, and the need to balance new projects against the 
continuation of the important work undertaken under the previous scientific commit
tees, NEACRP and NEANDC. 

Several ongoing projects were already in the proposals accepted by the NEA Steer
ing Committee for 1992, and will be continued by the NSC. Noteworthy among them 
are. 

- The International Evaluation Co-operation, through which all the work in OECD 
countries on neutron data evaluation for use in nuclear energy calculations is co
ordinated 

- A "benchmark" comparison of programs for three-dimensional computer model
ling of core transients (power fluctuations) in light-water reactors 

- Comparison of programs for calculating "burnup credit" for high-enrichment/high-
bumup fuel in storage and transport, making allowance in criticality calculations 
for its reduced reactivity as compared to fresh fuel, in order to be able to use more 
economical containers within the established safety requirements 

- The Thermochemical Database project, in which fundamental chemical data are 
evaluated for use in calculations related to the possible transport of radio-ele
ments in groundwater. The first study, on uranium, went to press at the end of the 
year. 

The Committee reviewed many proposals for new work put forward by delegates, by 
the former NEANDC and NEACRP, and by the Secretariat based on consultations with 
expert groups. Sixteen such proposals are currently included in the medium-term plan 
for 1993-95, and have been assigned to co-ordinators chosen from the membership. 
Depending on their importance and urgency, they will be phased in alongside current 
work in 1992, or later as ongoing projects are completed. 
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VII 
JOINT PROJECTS 

INTERNATIONAL STRIPA PROJECT 

Since its setting-up in 1980 as an autonomous project under OECD/NEA sponsor
ship, the International Stripa Project has been through a series of three successive 
phases. The project was managed by the Swedish Nuclear Fuel and Waste Manage
ment Company (SKB) under the guidance of a Joint Technical Committee composed 
of representatives from participating countries. Up to nine countries have taken part in 
the work, and the third and last phase is to be completed in 1992. 

A series of experiments has been conducted in the Stripa mine, dealing with 
radionuclide migration and transport in underground water, backfilling and sealing of 
repositories, and the development of specific tools and models used in the character
isation of radioactive waste disposal sites. The experimental work has now been 
completed and the mine has formally been closed. The remaining task will be the 
preparation of detailed reports concerning the project results. A final symposium will be 
held in Stockholm in October 1992 to present and review the accomplishments and 
developments of the project since its inception. 

The international Stripa Project has been the most visible and possibly the most 
effective example of international co-operation in the area of radioactive waste dispo
sal research. Notable technical achievements were made in several areas: 

- the development and application of rock-mass characterisation techniques, in 
particular the borehole radar, borehole seismic and borehole hydraulic methods 
for detecting and describing fracture zones, and the geochemical procedures for 
determining the circulation pattern and history of groundwaters; 

- the evaluation of the difficult problem of the migration of radionuclides through 
fractured rock; 

- the sealing of boreholes, tunnels, shafts and fractured rock around waste deposi
tion holes, and the evaluation of bentonite-based and cement-based sealing 
materials under expected repository conditions; and 

- the prediction of groundwater flow and comparison with subsequent field mea
surement results. 

DECOMMISSIONING OF NUCLEAR FACILITIES 

The activities of the International Co-operative Programme for the Exchange of 
Scientific and Technical Information Concerning Nuclear Installation Decommissioning 
Projects were actively pursued throughout the year, which was the first of the second 
five-year term. The JAERI Reprocessing Test Facility (JRTF) in Japan was included in 
the programme, bringing the number of participating projects to a total of 20. 
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A new development was the opening of relations and the possibility of co-operation 
with eastern European countries. First contacts were established with the Czech and 
Slovak Federal Republic, with the A1 Bohunice reactor decommissioning project being 
admitted as an observer. An ongoing in-depth review of the technical features of the 
project should lead to its admission as a full member of the programme in 1992. 

The exchange of information and sharing of experience between participants have 
continued within the Technical Advisory Group and in the framework of three existing 
Special Arrangements, under which individual participants pursue specific subjects of 
mutual interest. The restricted group set up to study the question of the assessment of 
decommissioning costs issued its final report in the fall, and the first live-year report on 
the activities of the programme was completed and made available for publication at 
the end of the year. 

INTERNATIONAL ALLIGATOR RIVERS ANALOGUE 
PROJECT 

This international project was set up in 1987 under NEA auspices to study the 
Koongarra uranium deposit in the Alligator Rivers region of Northern Australia. The 
main objective is to study a natural situation which in some respect is analogous to a 
geological repository site, in order to assist in the understanding of long-term chemical 
and physical processes relevant to radionuclide migration in the geosphere. The 
project, which is financed by several organisations from Australia, Japan, Sweden, the 
United Kingdom and the United States, and managed by the Australian Nuclear 
Science and Technology Organisation (ANSTO), is now in its second phase (Septem
ber 1990 - August 1992). 

During 1991, several workshops were organised, notably on hydrological and 
radionuclide transport modelling and on other aspects of the project work, including 
geology/geophysics, geomorphology, rock characterisation, hydrology field studies 
and modelling, groundwater, sorption, geochemistry databases, speciation, mobility, 
radionuclide transport, and validation issues. 

Final field visits were carried out in May and June, followed by interpretation, model
ling and reporting activities later during the year. A major aim of the project has been to 
develop and test computer models for radionuclide migration relevant to the assess
ment of the safety of radioactive waste repositories and to validate models using 
laboratory and field data from the Koongarra area. Close co-ordination and co-opera
tion took place with the INTRAVAL project on many of these topics. 

All the modelling work and the final draft report are expected to be completed in time 
and made available at the end of the project in August 1992. Some consideration is 
being given to a further extension of the project, possibly with a smaller number of 
participants. 

THREE-MILE-ISLAND VESSEL INVESTIGATION PROJECT 

The OECO project was established in 1988 to determine the extent of damage that 
occurred to the lower region of the reactor vessel and the margin of structural integrity 



that remained in the vessel during the TMI-2 accident. The project is sponsored by 
organisations from 11 countries: Belgium, Finland, France, Germany, Italy, Japan, 
Spain, Sweden, Switzerland, the United Kingdom and the United States. A programme 
review group and a management board with representatives from each of the partici
pating countries provide overall technical and management guidance for the pro
gramme, while the US Nuclear Regulatory Commission is responsible for the detailed 
technical management of the project. 

Samples of material from the inside surface of the lower reactor vessel and samples 
of in-core instrument nozzles and guide tubes were successfully removed in 1990. 
Testing and analyses of the samples performed during 1991 resulted in determination 
of the temperatures experienced by the reactor vessel during the accident and identifi
cation of potential modes of reactor vessel failure. Material properties data to support 
margin-to-failure analyses are being developed, and scoping analyses and sensitivity 
studies of the potential modes of failure have been initiated. These analyses will 
identify the most likely failure modes and the key parameters affecting each failure 
mechanism. 

The information obtained during the project will be valuable for generic studies of 
reactor vessel performance under severe accident conditions, and will assist in devel
oping philosophies for severe accident management. 

PROGRAMME FOR INSPECTION OF STEEL COMPONENTS 
(PISC) 

The Programme for 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, PISC has resulted in significant improvements in non
destructive testing methods which, in turn, have contributed to improved nuclear plant 
safety and reliability. PISC is jointly sponsored by the Commission of the European 
Communities (CEC) and the NEA. A management board with representatives from all 
the participating countries provides overall direction for the programme, while the CEC 
Joint Research Centre in Ispra, Italy, is responsible for management of the technical 
activities. 

PISC is a comprehensive programme that includes studies on reactor vessel inspec
tions, nozzle and piping inspections, steam generator tube inspections, human factors, 
and modelling. In addition, the programme includes a task to facilitate the transfer of 
results to codes and standards organisations. A major part of the programme involves 
round-robin testing, in which a number of teams from participating countries perform 
inspections to detect and size defects in specially prepared test assemblies. A compar
ison of the test data with results of destructive examinations then allows an assess
ment of the capability and reliability of the testing methods used. 

During 1991, round-robin tests were completed on several vessel nozzle compo
nents and reactor vessel shell assemblies, and evaluation of the test data was started. 
Round-robin testing of steam generator tubes was also initiated, and specimens for a 
test programme on stainless steel piping were fabricated. In addition, human factors 
studies were conducted in specially designed laboratories that simulate actual in-plant 
conditions, in order to help determine the role of human factors in inspection reliability. 
Studies on analytic modelling of ultrasonic testing methods were also continued. 
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The current phase of PISC is scheduled for completion at the end of 1993, and 
results providing important insights on the capability and reliability of non-destructive 
testing methods will be generated during the next two years. 

THE HALDEN PROJECT 

Over the past 32 years, the OECO Halden Reactor Project has evolved from being 
simply a means to demonstrate the operation of a boiling heavy-water system and to 
perform physics studies, to becoming a highly versatile international undertaking for 
studies and developments in the areas of man-machine interaction, nuclear fuel beha
viour, materials ageing, water chemistry, and instrumentation. 

Significant progress was realised in 1991 in all of the topics addressed by the 
project, notably those of computerised operator support systems, software verification 
and validation, advanced control room design, assessment of human reliability, 
extended bumup of nuclear fuel, ageing and plant life extension, irradiation-induced 
corrosion cracking, zircaloy properties, and performance of in-core sensors. Further
more, a full-scale simulator of a pressurised water reactor has yielded valuable data 
concerning operator performance and software evaluation. 

The value of the Halden Project's outputs in both nuclear and non-nuclear applica
tions is reflected in the full support of its participants, in its acquisition of a long-term 
operating licence, in the addition to its members' list of three countries over the past 
two years (Spain, Switzerland, and Belgium), and in the continuing discussions to 
further broaden its membership from both OECD and non-OECD countries. 

View from the top of the Halden 
Reactor. 
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ym 
LEGAL AFFAIRS 

INCREASED FUNDING TO COMPENSATE NUCLEAR 
DAMAGE 

On 1 August 1991, the Netherlands ratified the two 1982 Protocols which amend, 
respectively, the 1960 Paris Convention on Third Party Liability in the Field of Nuclear 
Energy and the Brussels Supplementary Convention of 1963. The Paris Protocol has 
been in force since 7 October 1988, as it required ratification by only two-thirds of the 
Pahs Convention parties to come into effect. The Brussels Protocol, on the other hand, 
needed to be ratified by all Brussels Convention Parties to enter into force, and this is 
now the case following its ratification by the Netherlands. 

While the amendments to the Paris Convention, apart from replacing its obsolete 
unit of account with the Special Drawing Right (SDR) of the International Monetary 
Fund, are mainly technical, those to the Brussels Supplementary Convention have a 
more substantial effect. That Convention provides for additional funds to compensate 
the victims of a nuclear accident, beyond the limit of the operator's liability under the 
Paris Convention, firstly through public funds contributed by the State of the liable 
operator, and then through a pool of public funds contributed by all parties. The 1982 
Protocol raises the overall amount available for compensation from 120 million to 
300 million SDRs. 

PARIS CONVENTION 

Signatories 

Austria 

Belgium 

Denmark 

Finland (ace.) 

France 

Germany 

Greece 

Italy 

Luxembourg 

Norway 

Netherlands 

Portugal 

Spain 

Sweden 

Switzerland 

Turkey 

United Kingdom 

Convention 

3 August 1966 

4 September 1974 

16 June 1972 

9 March 1966 

30 September 1975 

12 May 1970 

17 September 1975 

2 July 1973 

28 December 1979 

29 September 1977 

31 October 1961 

1 April 1968 

... 
10 October 1961 

23 February 1966 

Dole of ratification or accession 

1964 Additional Protocol 

3 August 1966 

4 September 1974 

16 June 1972 

9 March 1966 

30 September 1975 

12 May 1970 

17 September 1975 

2 July 1973 

28 December 1979 

29 September 1977 

30 April 1965 

1 April 1968 

5 April 1968 

23 February 1966 

1982 Protocol 

19 September 1985 

16 May 1989 

22 December 1989 

6 July 1990 

25 September 1985 

30 May 1988 

28 June 1985 

3 June 1986 

1 August 1991 

28 May 1984 

7 October 1988 

8 March 1983 

21 January 1986 

19 August 1985 



BRUSSELS SUPPLEMENTARY CONVENTION 

Signatories 

Austria 

Belgium 

Denmark 

Finland (ace.) 

France 

Germany 

Italy 

Luxembourg 

Norway 

Netherlands 

Spain 

Sweden 

Switzerland 

United Kingdom 

Oat* of rabfcalon 

Convcnbon and 
1964 AoWwial Protocol 

20 August 1985 

4 September 1974 

14 January 1977 

30 March 1966 

1 October 1975 

3 February 1976 

7 July 1973 

28 September 1979 

27 July 1966 

3 April 1968 

24 March 1966 

or accession 

1962 Protocol 

20 August 1985 

10 May 1989 

15 January 1990 

11 Jury 1990 

25 September 1985 

14 June 1985 

13 May 1986 

1 August 1991 

29 September 1988 

22 March 1983 

8 August 1905 

OPERATION OF THE BRUSSELS SUPPLEMENTARY 
CONVENTION 

At its meeting in April 1991, the Steering Committee for Nuclear Energy adopted a 
recommendation concerning the operation of the Brussels Supplementary Convention. 

Since the Paris and Brussels Conventions were concluded, the cover available in 
the private insurance market has greatly increased, and the assessment of the proba
ble magnitude of damage from a nuclear accident has also been revised upward. A 
number of parties to the two Conventions have reacted to this situation by raising the 
nuclear operator's liability under the Paris Convention to a level near or above the 
threshold for the pooled State funding under the Brussels Supplementary Convention. 
In order to overcome the potential difficulties created by this situation, the Steering 
Committee recommended that, pending amendment of the Brussels Convention, it 
should be interpreted in such a way that the full amount of the pooled funding would 
always be available. 

ENTRY INTO FORCE OF THE JOINT PROTOCOL 

The Swedish Parliament in December 1991 consented to ratification of the Joint 
Protocol of 1988 relating to the application of the Vienna Convention and the Paris 
Convention. The Protocol provides for is entry into force three months after it has 
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been ratified, accepted or approved by five Paris Convention States and five Vienna 
Convenlion States. Foiowmg deposit of the Swedish instrument of ratification, this 
condition was fulfilled and the Protocol entered into force on 27 April 1992. The table 
below gives the present status of the Protocol. 

JOINT PROTOCOL 

Signatories Date of ijUk.tbait, 
aoctptanceor 

Argentina (VC) 

Belgium (PC) 

Cameroon (VC) 

Chile (VC) 

Denmark (PC) 

Egypt (VC) 

Finland (PC) 

France (PC) 

Germany (PC) 

Greece (PC) 

Hungary (VC) 

Italy (PC) 

Morocco (VQ* 

Netherlands (PC) 

Norway (PC) 

Philippines (VC) 

Poland (VQ(acc) 

Portugal (PC) 

Spain (PC) 

Sweden (PC) 

Switzerland (PC)' 

Turkey (PC) 

United Kingdom (PC) 

28 October 1991 

23 November 1989 

26 May 1989 

10 August 1989 

26 March 1990 

31 July 1991 

1 August 1991 

11 March 1991 

23 January 1990 

27 January 1992 

(PC) Par* Convention 
(VC) Vienna Convenlion 
* Signatory only of the basic Convention 

The Protocol establishes a bridge between the Paris Convention and the 
1963 Vienna Convention on Civil Liability for Nuclear Damage. The conventions pro
vide for similar regimes, but which are designed to benefit their own Parties only. For 
instance, prior to entry into force of the Joint Protocol, damage occurring in a Paris 
State, caused by an accident in a Vienna State, was not covered by the compensation 
provisions of either Convention. The Protocol extends the benefit of each Convention 
to the Parties to the other and so widens the "umbrella" of protection for victims of a 
nuclear accident. Also, by ensuring that only one operator can be liable for any 
accident covered by the two Conventions, the Protocol does away with any conflicts 
which could arise from their simultaneous application. 



REVIEW OF LIABILITY REGIME 

The NEA is co-operating with the IAEA to review the regime of liability for nuclear 
damage. The IAEA Standing Committee on Liability for Nuclear Damage has the task 
of preparing a comprehensive revision of the Vienna Convention, as well as a system 
of additional funding to compensate nuclear damage. These projects have a funda
mental effect on the Paris and Brussels Conventions, which were concluded under the 
auspices of the NEA. 

The application of the Vienna Convention is linked to that of the Paris Convention by 
the 1988 Joint Protocol. Amendments to the Vienna Convention may therefore neces
sitate similar modifications to the Paris Convention to allow the joint regime to continue 
to operate. In addition to participation in the work of the IAEA Standing Committee, 
therefore, parallel consideration by NEA countries of proposed Vienna Convention 
amendments in the context of the Paris Convention is under way. 

The proposed new global system of additional funding, if adopted, would supple
ment both the Paris and Vienna Conventions. One implication is that it is likely to 
supersede the Brussels Supplementary Convention. Parties to that Convention natu
rally wish to ensure that any new system would be an improvement on that which 
already exists. 

INFORMATION ON NUCLEAR LAW 

This year, the NEA published a study on Licensing Systems and Inspection of 
Nuclear Installations, which provides a description of the licensing regulations and 
practices applied in 20 OECD countries with specific provisions in that field. The 
national systems are analysed according to a standard format to facilitate comparisons 
and research. In most cases, flow charts illustrate the procedures and specify the 
authorities involved. This new study brings up to date a study published in 1986 to take 
account of changes in national licensing regulations since that date. 

Also, two further issues of the Nuclear Law Bulletin were published, giving informa
tion on developments in nuclear legislation on a worldwide level, and containing 
articles on questions of topical interest. 

The NEA, with its extensive collection of nuclear laws and regulations from all over 
the world, serves as a documentation centre on nuclear law. In that capacity, it has 
established contacts with central and eastern European countries to intensify informa
tion exchange in that field and to help these countries in the development of their 
national nuclear legislation. 

The NEA has also continued to co-operate with the IAEA in the field of computerised 
information on nuclear law. On behalf of 17 of its members', it collects and processes 
their nuclear legislation for inclusion in the IAEA's International Nuclear Information 
System (IMS), and in this way builds up databases on nuclear law for the countries 
concerned. 

* Australia, Austria, Belgium, Canada, Denmark, Finland, France, Ireland, Italy, 
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, UK. 
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|X 
INFORMATION PROGRAMMES 

Public understanding and acceptance problems continue to affect to varying 
degrees national nuclear power plans and programmes in many countries, sometimes 
with serious potential consequences for the overall energy situation of these countries. 

The role of the NEA information programme is to provide those concerned with 
decisions and policies related to energy in general, and nuclear energy in particular, 
with information on key issues concerning nuclear power, based on the results 
achieved through international co-operation. The audience to which the NEA's infor
mation activities are addressed includes, in addition to governments, the press, indus
try, labour and other professional groups and parliamentary circles where the role of 
nuclear energy is being evaluated or debated, and where public opinion is being 
formed. 

In 1991, the Japanese authorities renewed their voluntary contribution to the NEA 
information programme, which allowed for the completion or follow-up of projects and 
the undertaking of new activities. The NEA was thus able to organise two major 
seminars on the subject of communicating with the public on nuclear issues, and to 
start the preparation of others for 1992. Public Information Centre at the 

waste management site of Sou-
laines, France. 
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EXTENSION OF THE PUBLICATIONS PROGRAMME 

The Nuclear Energy Agency runs an important programme of publications, which 
are based on the numerous specialised programmes carried out by its technical 
committees. Effort is being made to ensure that these reports, even those written 
primarily for experts, are attractively presented and contain clear and concise execu
tive summaries intended for non-specialists. 

The annual Activity Report reviews the current situation and trends in nuclear power, 
and summarises the results of the Agency's programme. A biannual Newsletter pro
vides more detailed information on the Agency's work through articles on major topics 
of current interest and reports of recent activities. The Agency also produces a series 
of Issue Briefs to present topical subjects in more detail and in a form that is suitable 
for distribution to a wide general readership. The latest in this series dealt with proba
bilistic safety assessment. 

As part of its efforts to make the results of its work more accessible to non-specialist 
readers, the NEA has undertaken to produce a series of general-interest reports on 
some of the major issues related to nuclear energy. A first such report, entitled Nuclear 
Energy in Perspective, was published in 1990. Two others were prepared during the 
course of the year for publication in 1992. 

The first of these, on the subject of nuclear safety, will review the significant efforts 
that have been made m recent years to enhance the safe design and operation of 
nuclear reactors in OECD countries. It will show how the lessons learned from past 
experience and the pooling of resources in research and development have led to a 
more coherent and consistent approach to safety, which has gone a long way to 
minimising the risk of major problems with the reactors in operation today. 

The second report that has been prepared during the year looks at the technological 
and economic aspects of nuclear energy. In addressing the question of what nuclear 
power can be expected to offer the world's energy and environmental policy-makers 
during the coming decades, the study will cover the potential demand for nuclear 
power, its economic competitivity, as well as the relevant aspects of reactor perform
ance and future developments. In doing so, the report will review the main technologi
cal and economic challenges and opportunities related to the use of nuclear power. 

A FORUM TO EXCHANGE EXPERIENCE 

In the last few years, the NEA has developed a series of restricted meetings where 
information specialists, particularly from those countries with operating nuclear power 
programmes, can review nuclear energy information and communication needs and 
experience, and evaluate future challenges, in an informal atmosphere. 

In 1991, the NEA organised a seminar on communicating with non-technical publics 
on nuclear issues, in co-operation with the Japanese authorities. The purpose was to 
explore the issue of communicating about nuclear power to a lay-audience, notably 
groups of the public that are less familiar with scientific or technical concepts. Certain 
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The visitors' centre at the Rok-
kasho-Mura nuclear fuel cycle 
s/ie in Japan. 

basic communication principles and practices were discussed, including the impor
tance of understanding the audience, of using an appropriate language and effective 
communicators, and of conveying the information in a proper form. The seminar paid 
special attention to communication with women about nuclear energy. 

Another international workshop was held jointly with the Office of Civilian Radioac
tive Waste of the US Department of Energy, in co-operation with the Swiss Co
operative for the Storage of Radioactive Waste. The meeting was devoted to the 
subject of education in the field of radioactive waste management. It contributed to 
building an information base for education systems on global aspects of waste man
agement, and helped to identify tools and methods necessary for this purpose. Educa
tion specialists from countries with radioactive waste management programmes evalu
ated actual examples of educational materials in this field and discussed their teaching 
experience in raising awareness of scientific/environmental subjects in younger gener
ations. This meeting was conducted with the assistance of information experts from 
national radioactive waste management organisations in OECD countries. 
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X 
RELATIONS WITH NON-MEMBER COUNTRIES 

In the framework of the policy defined by the OECD Council, the Nuclear Energy 
Agency has initiated co-operation with "European Economies in Transition" and has 
had a first exchange of information with some of the emerging economies of south
east Asia, with a view to sharing with them expertise and know-how in the safe use of 
nuclear power. 

EUROPEAN ECONOMIES IN TRANSITION 

Given the widely recognised objectives of the international community to ensure the 
highest available standards of safety in the use of nuclear power, early attention was 
devoted internationally to assisting in the development of mechanisms for evaluating 
and improving the safety of nuclear plants in countries of central and eastern Europe, 
and for co-ordinating the related assistance from the industrialised countries. In 1991, 
the Nuclear Energy Agency became involved in these efforts, together with other 
relevant organisations such as the IAEA, the CEC, the G-24 (the Secretariat of which 
is provided by the CEC), and the major international banking and monetary institutions. 
The NEA has also been participating in the definition of the nuclear energy aspects of 
the European Energy Charter, which was formally signed in December in the 
Netherlands. 

Following an information seminar with senior experts from central and eastern 
Europe, held by the NEA in Paris in December 1990 under the auspices of the OECD 
Centre for Co-operation with European Economies in Transition, experts from the 
Czech and Slovak Federal Republic (CSFR), Poland and Hungary, as well as from 
Rumania and some of the republics born of the former Soviet Union, have been invited 
to participate on an ad hoc basis in various technical workshops, specialist meetings or 
symposia organised by the Agency in its relevant areas of expertise. Nuclear safety 
has received particular attention, but other areas of interest have included radiation 
protection, radioactive waste management, economic and technical questions, nuclear 
third party liability and public information. 

Substantial interest has also been shown by these countries in the NEA's joint 
undertakings, autonomous projects, and co-ordinated programmes, such as the OECD 
Halden Reactor Project, the PISC programme on non-destructive testing of steel 
components, the international database on occupational exposure, and the interna
tional exchange of experience in the decommissioning of nuclear facilities. During the 
year, the former USSR and the CSFR became members of the PISC programme, and 
the CSFR joined the international programme on decommissioning. 

Discussions were initiated with European Economies in Transition wit* a view to 
harmonizing their legislation with those of OECD countries in the field of nuclear third 
party liability, against the broader background of modernising the Paris and Vienna 
nuclear liability conventions. 
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In the priority area of nuclear safety, the Committee on the Safety of Nuclear 
Install?*' >ns approved plans to provide research assistance to Ukrainian authorities in 
super t of the long-term safety of the destroyed Chernobyl-4 reactor. Improvement of 
the safety of the WER-1000 reactors by supplementing national and international 
studies was also planned. In the R&D area, the interest and feasibility of completing 
and operating a research facility in the Ukraine to be used in thermal-hydraulic 
research for WER-1000 reactors is being explored, with a view to reaching a decision 
in 1992. 

In order to assist the international community in its attempts to define priorities and 
assistance to central and eastern European countries and the republics bom of the ex-
USSR in the area of safety and regulation, the Committee on Nuclear Regulatory 
Activities has set up a group of senior regulators whose mandate will be to discuss 
regulatory aspects and nuclear safety issues in these countries, help shape national 
positions of OECD countries, and exchange views regarding the best approaches to 
these issues. 

SPECIAL OECD PROGRAMME OF ASSISTANCE TO THE 
EX-USSR 

In response to the request of the July 1991 G-7 Economic Summit, a set of propos
als for enhancing OECD technical assistance for the systemic and structural transfor
mation of the former USSR economy was developed by the OECD Centre for Co
operation with European Economies in Transition, based on formal requests received 
from the authorities of four republics (Belarus, the Kazakh Republic, the Republic of 
Russia, Ukraine), and of the Commonwealth of Independent States. Priority areas as 
well as modalities of assistance were identified, taking into account the new constitu
tional and political set-up emerging in the ex-USSR, the rapidly evolving economic 
conditions, the plans for assistance of the other major multilateral institutions, and the 
particular expertise and experience available in the OECD. A resulting special pro
gramme of technical assistance to the authorities in the ex-USSR, including in the 
nuclear energy area, was adopted by the OECD Council in December. 

The NEA Secretariat, together with the Bureau of the Steering Committee for 
Nuclear Energy, were called upon to assist in the development and prioritisation of the 
nuclear projects of the programme, to ensure consistency with the general directions 
provided earlier by the Steering Committee. Detailed discussion by the Committee of 
the final scope of this programme was to take place in the spring of 1992. 

The proposed nuclear assistance projects involve the provision of expert advice on 
the long-term safety stabilisation - and isolation from the biosphere - of the crippled 
Chernoby-4 unit; the transfer of safety knowledge from OECD countries to improve the 
safety of reactors of the WER-1000 type; technical assistance to strengthen the 
efficiency and credibility of newly established safety and regulatory authorities in the 
republics; transfer of safety know-how through invitation of experts to NEA specialist 
meetings; assistance in developing legislation in nuclear safety and radioactive waste 
management; assistance in completing and operating an R&D facility in the Ukraine to 
be used in thermal-hydraulic research; and assistance in transferring know-how to 
Ukrainian specialists on plant decommissioning techniques, in preparation for the 
decommissioning of units 1-2-3 of Chernobyl, which the Ukrainian Parliament has 
decided to shut down. 
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DYNAMIC ASIAN ECONOMIES 

Consistent with the OECD policy on relations with non-Member countries, the NEA 
organised in December 1991 an information seminar with the Dynamic Asian Econo
mies (DAE) that have initiated a nuclear power programme or that intend to do so in 
the near future. The seminar was attended by high-level representatives from Korea, 
Indonesia, Taiwan and Thailand. 

The objective of the seminar was to inform the DAEs of the co-operative activities 
and working methods of the NEA and to obtain first-hand information on the nuclear 
energy programmes and prospects in the DAEs, in order to identify areas where 
possible future co-operation may be mutually beneficial. 

The DAE representatives indicated that they were counting on nuclear power to 
meet their future energy requirements. Closely linked with their GDP growth, they have 
been experiencing an impressive rise in electricity demand, ranging from about 8% in 
Taiwan to between 15 to 17% annual increase in the other three countries. Both Korea 
and Taiwan currently operate nuclear power plants, which contribute respectively 49% 
and 38% of their total electricity production. While Indonesia and Thailand do not 
presently operate nuclear power plants, it is foreseen that feasibility studies now under 
way in both countries will call for the establishment of a nuclear power programme 
within a few years. 

Among the specific areas of NEA work in which Dynamic Asian Economies were 
interested are nuclear safety and regulation, economic studies related to nuclear 
development, radioactive waste management, public information, and the scientific 
services of the NEA Data Bank. The forms of co-operation that could be envisaged at 
this stage consist mainly in exchanges of information and experience, participation of 
experts in workshops, conferences and seminars, and participation in NEA-sponsored 
international R&D projects. Proposals in this respect will be submitted for endorsement 
by the Steering Committee for Nuclear Energy in 1992. 

An NEA seminar on information 
in the Field of nuclear energy with 
Dynamic Asian Economies was 
held in December. 
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ANNEX I 

ADMINISTRATION AND STAFF 

The personnel establishment in 1991 was 83 (including 41 professional staff). The total appropri
ation for the Agency for 1991, including the Data Bank, was 68 million francs. 

ANNEX II 

LIST OF WORKSHOPS, SPECIALIST MEETINGS AND SYMPOSIA 
ORGANISED DURING 1991 

10-12 April Specialist Meeting on Transport Cask Shielding - OECD, Paris 

13-17 May International Conference on Nuclear Data for Science and Tech
nology - Julich, Germany 

19-24 May Symposium on Nuclear Reactor Surveillance and Diagnostics, 
SMORN-6 - Gatlinburg, USA 

16-21 June International Workshop on Education in the Field of Radioactive 
Waste Management - Engelberg, Switzerland 

8-13 September ICNC'91 Conference on Nuclear Criticality Safety - Oxford, United 
Kingdom 

9-11 September NEA Workshop on Long-term Observation of the Geological Envi
ronment: Needs and Techniques - SEDE 91 - Helsinki, Finland 

11-13 September CSNI Workshop on Iodine Chemistry in Reactor Safety - Tokai-

Mura, Japan 

16-20 September CSNI Specialist Meeting on Operating Experience with Steam 
Generators - Brussels, Belgium 

23-25 September CSNI Specialist Meeting on Severe Accident Management Pro
gramme Development - Rome, Italy 

23-26 September NEA Workshop on Gas Generation Release from Radioactive 
Waste Repositories - Aix-en-Provence, France 

2 4 October NEA/IAEA International Seminar on Decommissioning Policies 

- OECD, Paris 

14-18 October NEA Sorption Workshop - Interlaken, Switzerland 

21-22 October NEA International Seminar on Communicating with Non-Technical 
Publics on Nuclear Issues - Tokyo, Japan 

12-15 November Workshop on Off-Site Nuclear Emergency Exercises - The Hague, 
The Netherlands 

19-21 November Workshop on Partitioning of Actinides and Fission Products - Mito 
City/Tokai Mura, Japan 

26-29 November CIEMAT/CEC/NEA/IRPA International Conference on the Implica
tions of the New ICRP Recommendations in the Radiological Pro
tection of Nuclear and Radioactive Installations - Salamanca, 
Spain 

5-6 December NEA Informal Seminar with Dynamic Asian Economies on Nuclear 
Energy - OECD, Paris 
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ANNEX III 

LIST OF PUBLICATIONS AND OTHER PRINTED MATTER PRODUCED IN 
1991 

THE OECD/LOFT PROJECT - Achievements and Significant Results 
Proceedings of an open forum, Madrid, 9-11 May 1990 
424 pages 
ISBN 92-644)3339-4 
Price: £27 US$47 FF225 DM88 ¥790C 

GEOVAL-90: Validation of Geosphere Flow and Transport Models 
Proceedings of an NEA/SKI symposium, Stockholm. 14-17 May 1990 

ISBN 92-644)3343-2 
Price: £50 US$88 FF420 DM165 ¥15000 

PUBLIC INFORMATION ON NUCLEAR ENERGY 
Proceedings of an NEA workshop. Paris, 7-9 March 1990 
336 pages 
ISBN 92-64-03341-6 
Price: £18 US$32 FF150 DM58 ¥5300 

NUCLEAR ENERGY: COMMUNICATING WITH THE PUBLIC 
94 pages 
ISBN 92-64-13456-5 
Price: £11 US$20 FF95 DM37 ¥3300 

OECD NUCLEAR ENERGY DATA 1991 
44 pages; bilingual 
ISBN 92-644)3297-5 
Price: £7 US$13 FF55 DM21 ¥2000 

NUCLEAR LAW BULLETIN No. 47 and 48 
ISSN 0304-341X 
Annual subscription: £20 US$36 FF170 DM67 ¥60000 

THE INTERFACE IN NUCLEAR SAFETY AND PUBLIC HEALTH 
Proceedings of the second NEA seminar, Paris, 12-13 September 1991 
250 pages 
ISBN 92-64-03349-1 
Price: £26 US$48 FF200 DM78 ¥7000 

Disposal of radioactive waste: HETEROGENEITY OF GROUNDWATER FLOW AND SITE 
EVALUATION 
Proceedings of an NEA workshop, Paris, 22-24 October 1990 
334 pages 
ISBN 92-64-03346-7 
Price: FF200 £26 US$48 DM78 ¥7200 
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Disposal of radioactive waste: REVIEW OF SAFETY ASSESSMENT METHODS 

A Report of the Performance Assessment Advisory Group of the Radioactive Waste 
Management Committee 
77 pages 
ISBN 92-64-13493-X 
Price: FF95 £12 US$23 DM37 ¥3400 

Disposal of radioactive waste: CAN LONG-TERM SAFETY BE EVALUATED? 
An International Collective Opinion 
24 pages; free on request 

DECOMMISSIONING OF NUCLEAR FACILITIES - An analysis of the variability of 
decommissioning cost estimates 
130 pages 
ISBN 92-64-13552-9 
Price: FF140 £18 US$33 DM54 ¥5000 

SMALL AND MEDIUM REACTORS - Status and Prospects 
132 pages 
TECHNICAL SUPPLEMENT 
208 pages included with the main report (in English only) 
ISBN 92-64-13560-X 
Price: £40 US$70 FF290 DM120 ¥17800 

LICENSING SYSTEMS AND INSPECTION OF NUCLEAR INSTALLATIONS 1991 
144 pages 
(66 91 06 1) ISBN 92 64-13574-X 
Price: £28 US$50 FF200 DM82 ¥11800 

PSACOIN LEVEL 1A INTERCOMPARISON 
An international code intercomparison exercice on a hypothetical safety assessment case 
study for radioactive waste disposal systems 
(English text only) 

CO-OROINATED RESEARCH AND ENVIRONMENTAL SURVEILLANCE PROGRAMME 
RELATED TO SEA DISPOSAL OF RADIOACTIVE WASTE (CRESP) - Activity Report 
1986-1990 
(English version only, abstract in French) 

INFLUENCE OF SEASONAL AND METEOROLOGICAL FACTORS ON NUCLEAR 
EMERGENCY PLANNING 
Report by a group of consultants 
(English text only) 

THE INTERNATIONAL PROBABILISTIC SYSTEM ASSESSMENT GROUP - Background 
and Results 
(English Text only) 
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NEUTRON CROSS-SECTION STANDARDS FOR THE ENERGY REGION ABOVE 20 MEV 
Proceedings of a spedafeb' meeting, Uppsala, Sweden, 21-23 May 1991 

ADVANCED MOOELUNG AND COMPUTER CODES FOR CALCULATING LOCAL-SCALE 
AND MESO-SCALE ATMOSPHERIC DISPERSION OF RADIONUCLIDES AND THEIR 
APPLICATIONS 
Proceedings of a speciaisls' meeting, Saday, 6-8 March 1991 

NEA NEWSLETTER Vol 9, No. 1 and 2, Spring and Fall 1991 

• • • 

NUCLEAR WASTE BULLETIN No. 6, April 1991 

ft ft • 

PUBUCATIONS CATALOGUE of the Nuclear Energy Agency 1991 (July) bilingual 
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MAIN SALES OUTLETS OF OECD PUBLICATIONS 
PRINCIPAUX POINTS DE VENTE DES PUBLICATIONS DE L'OCDE 

ARGENTINA - ARGENTINE 
Carte Hirsch S.RX. 
Galerfa GOemes, Florida 165, 4' Piso 
1333 B o a Aires Td. (1) 331.1787 y 331 2391 

Telefax: (I) 331.1787 

AUSTRALIA - AUSTRALIE 
D A Book (Amt) Ply. Lid. 
648 Whkeborse Road, P.O.B 163 
Miteham, Victoria 3132 Tel. (03) 873.4411 

Telefax: (03) 873.5679 

AUSTRIA - AUTRICHE 
Ceroid ft Co. 
Gnbcn3l 
Wieol Tel. (0222)533.50.14 

BELGIUM - BELGIQUE 
Jean DcLaoooy 
Avenue da Roi 202 
B-1060 Bnnelk> Tel. (02) 538.51.69/538.08.41 

Telefax: (02) 538.08.41 

CANADA 
Reoouf Publishing Company Ltd. 
1294 Algona Road 
Ottawa, ON MB 3W8 Tel. (613) 741.4333 

Telefax: (613) 741.5439 
Store*: 
61 Sparta Street 
Ottawa, ON KIP 5RI Tel. (613) 238.8985 
211 Yooge Street 
Toronto, ON M5B IM4 Tel. (416) 363.3171 
Let Editions La Liberie lac. 
3020 Cbtmin Saintc-Foy 
Sainte-Foy, PQ GIX 3V6 Tel. (418) 658.3763 

Telefax: (418) 658.3763 

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

Telefax: (416) 581.1743 

C H I N A - C H I N E 
China National Publication Import 
Export Corporation (CNPIEC) 
P.O. Box 88 
Beijing Tel. 44.0731 

Telefax: 401.5661 

DENMARK - DANEMARK 
Munksgaard Export and Subscription Service 
35, Nam Segadc. P.O. Box 2148 
DK-I0I6 Kabenhavn K Tel. (33) 12.85.70 

Telefax: (33) 12.93.87 

FINLAND - FINLANDE 
Aksteeminen Kiqakauppa 
Keikuikatu I, P.O. Box 128 
00100 Helsinki Tel. (358 0) 12141 

Telefax: (358 0) 121.4441 

FRANCE 
OECD/OCDE 
Mail Oidcn/Qnunanda par correspondance: 
2, rue Andre-Pascal 
75775 Parii Cedex 16 Tel. (33-1) 45.24.82.00 
Telefax: (33-1) 45.24.85.00 or (33-1) 45.24.81.76 

Telex: 620 160 OCDE 
OECD Bookshop/Librairie de I'OCDE : 
33, rue Octave-Feuillet 
75016 Paria Tel. (33-1)45.24.81.67 

(33-1)45.24.81.81 
Documentation Franchise 
29, qua! Voltaire 
75007 Pari! 

Gibert Jeune (Droit-EcoDomie) 
6, place Saint-Michel 
75006 Parii 

Tel. 40.15.70.00 

Tel. 43.25.91.19 

Libnirie du Commerce iDtcmational 
10, avenue d'lena 
75016 Paris Tel. 40.73.34.60 

Librairic Dunod 
Univershe Paris-Dauphine 
Place du Marechal de Lattre de Tassigny 
75016 Paris Tel. 47J7.I8.56 

Librairie Lavoisier 
11, rue Lavoisier 
75008 Paris Tel. 42.65.39.95 

Librairie L G D.J. - Montchrcsticn 
20. rue Soufflot 
75005 Paris Tel. 46.33.89.85 

Librairie des Sciences Politique* 
30, rue Saint-Guillaume 
75007 Paris 

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

Libnirie de rUnivershe 
12a, rue Nazareth 
13100 Aix-en-Provence 

DocumenUtion Francaise 
165, rue Garibaldi 
69003 Lyon 

Tel. 45.48.36.02 

Tel. 43.25.83.40 

Tel. (16)42.26.18.08 

Tel. (16) 78.63.32.23 

GERMANY - ALLEMAGNE 
OECD Publications and Information Centre 
Scbedestrasse 7 
D-W 5300 Bonn I Tel. (0228) 21.60.45 

Telefax: (0228) 26.11.04 

GREECE - GRECE 
Librairie Kauffinann 
Mavrokordalou 9 
106 78 Athens 

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

ICELAND - ISLANDE 
Mai Mog Menning 
Uugavegi 18, Postholf 392 
121 Reykjavik 

Tel. 322.21.60 
Telefax: 363.39.67 

Tel. 366.80.31 
Telefax: 739.49.75 

Tel. 162.35.23 

INDIA - INDE 
Oxford Book and Stationery Co. 
Scindia House 
New Delhi 110001 Tel (11) 331.5896/5308 

Telefax: (II) 332.5993 
17 Park Street 
Calcutta 700016 Tel. 240832 

INDONESIA - INDONESIE 
Pdii-Lipi 
P.O. Box 269/JKSMG/88 
Jakarta 12790 Tel. 583467 

Telex: 62 875 

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

Telefax: 74.84.16 

ISRAEL 
Electronic Publications only 
Publications elect.-oniques seulemenl 
Sophist Systems Ltd. 
71 Alle-iby Street 
Tel-Aviv 65134 Tel. 3-29.00.21 

Telefax: 3-29.92.39 

ITALY - ITALIE 
Librcria Commissiooaria Sansoni 
Via Duca di Calabria 1/1 
50125 Firenze Tel. (055) 64.54.15 

Telefax: (055) 64.12.57 
Via Barlolini 29 
20153 Milano TcL (02) 36.50.83 

Editnce e Librcria Herder 
Piazza Montecitorio 120 
00186 Roma 

Libreria Hocpli 
Via Hoepli 5 
20121 Milano 

Tel. 679.46.21 
Telefax: 678.47.51 

Tel. (02) 86.54.46 
Telefax: (02) 805.28.86 

Libreria Scicntifica 
Dott. Lucio de Buuio 'Aeiou' 
Via CoroocllL 6 
20146 Milano Tel. (02) 48.95.45 52 

Telefax: (02) 48.95.45 48 

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

Telefax: (81.3) 3584.7929 

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

Telefax: 735.00.30 

MALAYSIA - MALAISDZ 
Co-operative Bookshop Ltd. 
University of Malaya 
P.O. Box 1127, Jalan PanUi Baru 
59700 Kuala Lumpur 
Malaysia Tel. 756.5000/756.5425 

Telefax: 757.3661 

NETHERLANDS - PAYS-BAS 
SDU UHgeverij 
Christoffcl Plantijnstraat 2 
Postbus 20014 
2500 EA's-Gravenhage Tel. (070 3) 78.99.11 
Voor bestellingeo: Tel. (070 3) 78.98.80 

Telefax: (070 3) 47.63.51 

NEW ZEALAND 
NOUVELLE-ZELANDE 
Legislation Services 
P.O. Box 12418 
Thomdon, Wellington Tel. (04) 496.5652 

Telefax: (04) 496.5698 

NORWAY - NORVEGE 
Narvesen Info Center NIC 
Bertram) Narvesens vei 2 
P.O. Box 6125 Etterstad 
0602 Oslo 6 Tel. (02) 57.33.00 

Telefax: (02) 68.19.01 

PAKISTAN 
Mirza Book Agency 
65 Shahrah Quaid-E-Azam 
Lahore 3 Tel. 66.839 

Telex: 44886 UBL PK. Attn: MIRZA BK 

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

Telefax: (01) 347.02.64 



SINGAPORE - SINGAPOUR 
InbnHboB FwbcslMMi Pic Lid. 
res-Fa M M r U BioMing 
24 New Industrial Road No. 02-06 

: 1953 TcL 2*3.1716/233.1791 
Telefax: 284.8875 

Mail orders only • 

SPAIN - ESPAGNE 
Mmdi 'PtUH Libra S>A. 
Castcuo 37, Apartado 1223 
Madrid 2W0I Te l (91) 431.33.99 

Telefax: (91) 573.39.9t 

AEDOS 
Consejo da Citato 391 

LlibRria da m Gcacralitat 

TcL (93) 488.34.92 
Telefax: (93) 417.76.59 

RatBMadeis Fifwdif, I I I 
0 M 0 2 -

(Subjcnpckm) Tel. (93) 3I8.SO.I2 
(Pubbcacions) Tel (93) 302.67.23 

Telefax: (93)412.18.54 

SRI LANKA 
Centre for Policy Research 
c/o Cotombo Agencies Ltd. 
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