
7>stl-X*f~-4ri XhfelM 0>A 



<Mg°|oo^ii 

NEA 
ACTIVITIES IN 1988 

Seventeenth Annual Report of 
the OECD Nuclear Energy Agency 

Paris 1989 



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, the Federal Republic of 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 (29lh May 1973). 

The Socialist Federal Republic of Yugoslavia takes part in some of the work of the OECD 
(agreement of 28th October 1961). 

The OECD Nuclear Energy Agency I 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 Stales. The commission of the European Communities takes pan 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, environmen
tally acceptable and economic energy source. 

This is achieved by: 

- encouraging harmonisation of national regulatory policies and practices, with particular 
reference to the safely of nuclear installations, protection of man against ionising 
radiation and preservation of the environment, radioactive waste management, and 
nuclear third parly 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 under
takings. 

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 

As in previous years, the contribution of nuclear power to total electricity production 
continued to increase in 1988 to a level of about 24 per cent, where it is expected to 
remain through 1990. On the other hand, the emergence of a more favourable economic 
situation and thus a greater demand for electricity is likely to result in some difficulties for 
those countries with no excess generating capacity. 

Although a few nuclear plants came into operation in the OECD area during the year, 
decisions were taken in several countries against increasing nuclear generating capacity 
at the present time, pending further evaluation, and a de facto moratorium is being 
observed in a few countries. One reaction to the lack of orders has been a large scale 
restructuring of the nuclear plant manufacturing industry and diversification of their 
activities into technologically related areas. There has been increasing discussion of the 
design and construction of smaller reactors with shorter construction periods, lower 
generation costs and greater reliance on passive safety technology to meet potential 
needs in the OECD area as well as in developing countries. 

As reported in the "Red Book": Uranium Resources, Production and Demand, the 
overall supply and demand balance for uranium to the year 2000 has not changed 
significantly over the last year. Most of the fuel cycle facilities in the OECD were shown by 
the "Brown Book": Electricity, Nuclear Power and Fuel Cycle in OECD Countries, to be in 
good or surplus supply at least for the remainder of this century, although local 
imbalances have been noted in spent fuel storage capacities. 

A new study has been launched by NEA and the International Energy Agency (IEA) to 
determine the competitive position of nuclear power stations compared to coal-fired 
power stations to produce electricity in 1995. An international expert team has studied 
the rationale for developing advanced water-cooled reactor technology, in a continuing 
effort to improve the design and construction of nuclear reactors. An examination is also 
being made of the logistics and economics of using plutonium as a fuel in light water 
reactors. 

The potential role of the reactor containment in a severe nuclear accident was 
assessed by the NEA in a report to be published in 1989. The methods now available to 
manage a severe nuclear accident can substantially reduce its consequences but their 
application is largely specific to individual plant design. One of these methods involves 
the use of filtered containment venting systems, considered by some countries as an 
appropriate measure to avoid a failure of the containment in case of overpressure. 

Significant improvements were made in all areas concerned with operating experience 
and the human factor. .'!ie event descriptions currently contained in the NEA Incident 
Reporting System have ail been classified according to an extensive scheme that allows 
efficient exploitation. Generic studies, conducted on selected events, illustrate the 
benefits of adequate and timely reporting of incidents regarding both plant operation and 
the role of the operator. 

A new R&D project was launched to investigate the effects on the vessel of the 
damaged Three Mile Island reactor of molten fuel from the reactor core. Eleven countries 
participate in this project which will contribute to a better understanding of severe 
accidents, based on an actual reactor accident. 

The In**rnafoiia! Commission on Radiological Protection (ICRP) is currently revising its 
basic radiation protection recommendations, particularly in light of recent scientific 
findings concerning the nsks associated with radiation exposure. !t was generally agreed 
that no hasty regulatory initiatives should be taken by Member countries before ICRP 
completes its revision in 1990-91 , but that, in the meantime, the situation should be 
kept under close scrutiny. 

Ir ternationa! guidance on nuclear emergency response planning has been reviewed to 
lime account of the lessons from the Chernobyl accident and the need to cover 



large-scale radioactive contamination. This work makes an important contribution to 
improving international harmonisation of criteria and principles used to establish 
intervention levels for the protection of the public in emergency situations. 

After several years of international debate, substantial efforts by NEA and IAEA have 
resulted in a consensus on the criteria to determine which sources and practices may be 
exempted from regulatory control because they present a trivial radiation risk. A joint 
report has been published by the IAEA. 

In the field of radioactive waste management, a report was prepared to review the 
status of in situ research and investigations for geological disposal in OECD countries. 
This report gives a detailed account of each national programme, including a broad 
description of the institutional framework and approach to disposal. Based on this 
review, the NEA Committee on Radioactive Waste Management reaffirmed its 
confidence in the safety and reliability of the geological disposal concept for long-lived 
and high-level radioactive waste. 

The co-operative programme in this field is making steady progress in integrating the 
review of suitable disposal concepts, the development of methods for long-term safety 
assessment and characterisation of potential disposal sites, and the associated R&D 
work. 

An important development has also occurred in international provisions to compen
sate victims of a nuclear accident through the linkage of the current international third 
party liability Conventions. 

A comprehensive study was published on the Regulation of Nuclear Trade, 
encompassing the international aspects of the subject as well as the national legislation 
of sixteen OECD countries with nuclear trade activities. 
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I 
TRENDS IN NUCLEAR POWER 

FACTS AND TRENDS 

Imprc ved equipment, such as 
the high-capacity cranes used 
at the Kashiwazaki Kariwa 
nuclear power plant site in 
Japan, shorten the construc
tion period and reduce the 
cost of nuclear reactors. 

During 1988, a further 12 nuclear power plants came into full commercial operation 
worldwide. The proportion of electricity produced in OECO countries from nuclear power 
continued to grow, reaching 23.5.per cent, This growth is expected to continue for a 
year or two but may then decline as there have been few orders for nuclear power plants 
in recent years. Meanwhile, forecasts of electricity demand have been increasing, which 
may cause a problem in those countries with no large surplus of generating 
capacity. 

Total nuclear capacity in OECD countries is now 247 GWe and represents about 
16 per cent of their electric generating capacity. 

Decisions were taken in several OECD countries against increasing nuclear generating 
capacity at least for the present (Italy, Belgium, Switzerland). Sweden, which had 
decided to eliminate all nuclear electricity generation by 2010, has taken steps to begin 
the phase-out programme in 1996. On the other hand, there appears to be growing 
recognition by the public-at-large in several countries that nuclear power will be needed 
as a major source of electricity in the future, and in some countries, support for the use of 
nuclear power appears to have returned to pre-Chernobyl levels. These changes of 
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attitude may have been motivated to some extent by a growing awareness of the 
so-called "greenhouse effect" and the suggestion that the use of nuclear power could 
make a very valuable, if limited, contribution to reducing man-made emissions of carbon 
dioxide. 

One reaction to the lack of orders for nuclear reactors has been the large-scale and 
widespread re-structuring of the plant manufacturing industry. All the major firms are 
reported to have participated either in partial mergers, joint ventures or extensions of 
their activities into technologically related areas. Quite evidently the aims differ in 
individual cases, but the overall effect has been to preserve a significant body of nuclear 
design, engineering and manufacturing expertise in the expectation that there will be 
several more lean years before there is a resurgence of activity. 

Most of the construction activity still taking place is for reactors of greater than 1000 
MWe capacity. However, there is increasing discussion of the design and construction of 
smaller reactors. Several vendors have designs in preparation or available for sale. 
Potential purchasers may see in smaller reactors not only the attraction of shorter 
construction periods and generation costs which are lower than previously expected, 
thus providing a better opportunity to match supply with demand, but improved 
technical features as well, such as greater reliance on passive safety technology. Smaller 
reactors will also be more compatible with the generally smaller grid sizes which exist in 
developing countries. 

TECHNICAL PROGRESS 

Load factors of nuclear power plants continued to improve. This is particularly 
noticeable in the U.S. where, on average, load factors had been somewhat lower than in 
other OECD countries. 

The availability of plutonium 
obtained through repro
cessing of spent fuel has re
newed interest in recycling 
this material to LWRs in the 
form of mixed oxide (MOX) 
fuel. MOX fuel is prepared in a 
sintering oven in this Belgian 
facility. 



The recycling of plutonium in Mixed Oxide (MOX) fuel began as a fully commercial 
activity in France. Demonstration programmes continued in other European countries 
and in Japan. 

Techniques of underground mining were considerably expanded in the successful 
development of the large uranium/copper deposit at Olympic Dam, Australia, where 
production started this year. 

STRENGTHENING NUCLEAR SAFETY 

Increasing emphasis is being placed on the exchange, analysis and application of 
operating experience. This evolution takes several forms. Reports on incidents, accidents 
and abnormal occurrences are exchanged with increasing efficiency among all countries 
operating nuclear power plants. These reports are more thoroughly analysed, allowing 
generic or specific improvements to reactor safety and the identification of possible 
precursors to various accidents. Considering the growing number of reported incidents, 
this analysis also allows trends in plant safety to be observed and draws attention to 
undetected problems. 

In this context, increasing attention is being given to every aspect of man's role in 
nuclear safety, including plant design and construction, reactor operation and 
maintenance, and accident management. Experience has shown that human intervention 
may range from beneficial to catastrophic. Appropriate motivation and adequate training 
of plant personnel are now recognised as key elements of safety at all levels. 

Preparing for accident management has become one of the priority issues. This 
preparation encompasses several aspects: relatively minor modifications to existing 
plants, installation of equipment which would be needed in serious accident situations, 
development of adequate procedures, improved operator training, etc. The role of 
containment would be decisive during a severe accident. A number of countries are 
protecting containments against the risks of overpressurisation by installing filtered 
venting systems. 

In addition to a high degree of co-operation in several areas of safety research and in 
technical studies, closer collaboration in the field of regulation is resulting in more 
frequent exchanges of information with a view to eliminating unnecessary divergence in 
regulatory policies. 

RADIATION PROTECTION 

Following the recent scientific findings during reassessments of the exposure of 
Hiroshima and Nagasaki survivors, questions have been raised regarding the level of risk 
previously accepted as a basis for radiation protection, and the impact of any 
modifications of risk factors on dose limits set out in national regulations. These dose 
limits are being reviewed as part of the current general revision of the ICRP basic 
recommendations for radiation protection. At present, neither UNSCEAR, which is in 
charge of evaluating doses and their effects, nor ICRP in charge of recommendations, 
have completed their work on this issue. 

Since the Chernobyl accident, attention has been focussed on the radiological 
protection aspects of accident management, both at the national and international level, 
including in particular accidents involving transboundary effects and long-term contam
ination. In this context, positive developments have been noted concerning harmonis-
ation of criteria and principles for intervention in the event of a nuclear accident, 

This year also saw the achievement of satisfactory international solutions to some 
long-standing issues, such as the exemption from regulatory control of sources and 
practices involving negligible radiation levels, but also the appearance in the international 
debate of new issues which will require attention in the next few years. 



RADIOACTIVE WASTE MANAGEMENT 

In 1988. a number of important decisions were taken in a few NEA Member countries 
and specific achievements have been noted in the implementation of national radioactive 
waste management programmes. This progress has to be seen in the context of 
systematic efforts to adopt policies for the long-term disposal of radioactive waste and 
to implement them gradually, taking into account the results obtained from national and 
international R&D programmes. 

As part of the Swiss radioac
tive waste management pro
gramme, experiments are 
carried out to determine the 
permeability of rock and flow 
of groundwater at the Leug-
gern Test site. 

The Canadian Government took a major step forward in deciding that a special Federal 
Panel should review the concept of geological disposal of nuclear fuel waste. The future 
course of action regarding waste disposal in Canada will depend on the results of the 
review. 

The final repository for low- and intermediate-level waste (SFR) in Sweden became 
operational. This repository, located near the Forsmark nuclear power site, is 
constructed about 60 meters beneath the Baltic Sea, 1 kilometer off the coast. Plans are 
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also under way for the construction of a hard rock laboratory near Oskarshamn for further 
study of the safety and engineering aspects of a high-level waste disposal facility. 

In Switzerland, the Federal Council took a final decision in June 1988 on the 
acceptability of the feasibility project for waste disposal in geological formations 
submitted in January 1985 by NAGRA, the national cooperative for the storage of 
radioactive waste. The Federal Council considered that the feasibility and safety of 
disposal have been demonstrated for low- and intermediate-level waste. While the 
safety of high-level and long-lived waste has also been demonstrated, this is not yet the 
case as far as the existence of a suitable site is concerned. The Federal Council's decision 
represents a major step forward for the Swiss research and development 
programme. 

In other countries, notably Finland, France, the Federal Republic of Germany, Spain 
and the United States, considerable progress was noted in 1988 in the licensing, site 
characterisation or construction of disposal facilities. 

NUC: EAR THIRD PARTY LIABILITY 

A diplomatic conference organized jointly by the NEA and the IAEA adopted the Joint 
Protocol Relating to the Application of the Vienna Convention and the Paris Convention, 
marking a significant step in the effort to expand the coverage of existing international 
nuclear third party liability regimes. Under this Protocol, the benefits of the compensation 
regime established by the Paris Convention will extend to victims in States which are 
Parties to the Vienna Convention and vice versa, thus ensuring a much wider coverage of 
potential victims of a nuclear accident. It is hoped that this extension of geographical 
coverage will encourage additional States to become Parties to these Conventions. 



II 
NUCLEAR DEVELOPMENT AND 
THE FUEL CYCLE 

The role of nuclear power in the overall energy supply has become increasingly difficult 
to predict in recent years, due in part to uncertainties in the economics of all forms of 
electricity generation. The Agency continues to review trends and developments, while 
carrying out studies which will contribute to more accurate projections. 

PROSPECTS FOR NUCLEAR POWER 

Growth in the demand for nuclear power has slowed in recent years but has never 
entirely ceased. Forecasts made by national authorities, which are published in the annual 
NEA "Brown Book": Electricity, Nuclear Power and Fuel Cycle in OECD Counfws showed 
further reductions in total capacity of nuclear power plants expected to be operational in 
the year 2000. However, it was noticeable that several governments were unable to 
make firm projections as their energy programmes were being revised to take account of 
public reactions to the Chernobyl accident. In addition, in a few countries there was some 
reduction of future planned capacity. 

The overall result was a reduction in the expected nuclear capacity for the year 2000 
from 340 GWe to 300 GWe. Much of the change reflected capaci. / that was expected 
but not yet firmly planned. This was estimated at 45 GWe in the 1987 projection but 
was cut to 6 GWe in 1988. 

Over 35 per cent of the elec
tricity in Finland was gener
ated by nuclear power plants 
in 1988. 
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F'lel cycle facilities are ex 
pec ted to be in good supply 
through the 1990s The new 
THORP reprocessing phirt in 
the United Kingdom received 
fuel in 1988 and will he fully 
operational m 1992 

In total, however, it was predicted that electricity demand would continue to increase 
(although not at the high rates recently experienced in some countries or regions). 
Coupling this with a continuing reluctance to order further nuclear plant led to an 
expectation that the proportional contribution of nuclear generation would peak at about 
24 per cent by 1990. 

For the first time, official information was made available about plans to retire specified 
nuclear power plants from service in Sweden, Italy, France and the United Kingdom, the 
precise reasons varying between countries. In previous years, the Secretariat had made 
an overall allowance for expected retirements. The new information suggests that this 
allowance was approximately correct. 

Fuel cycle facilities in the OECD were shown by Brown Book figures to be in good or 
surplus supply throughout the forecasting period. However, the overall figures may 
obscure local imbalances in spent fuel arisings and storage capacities. 

The overall supply and demand balance for uranium (U) to the year 2000 has not 
changed significantly - decreases in uranium requirements have been matched by similar 
decreases in estimated production capability, NEA projections of uranium resources are 
contained in the "Red Book": Uranium- Resources, Production, ?nd Demand. An 
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abbreviated version, published early in the year, contained data collected mainly in early 
1987. A Statistical Update was issued later in 1988, based on firm figures for 1987 and 
provisional figures for 1988. Known conventional resources, which comprise Reason
ably Assured Resources plus Estimated Additional Resources - Category I recoverable at 
costs up to $ 130/kg, rose slightly to 3.6 million tonnes U compared to the previous Red 
Book estimate (1986) of 3.5 million tonnes U. Production remained reasonably stable at 
about 25 0 0 0 tonnes a year in OECD countries and about 10 0 0 0 tonnes for the rest of 
the world outside Centrally Planned Economies. 

Preparations for the 1989 Red Book have started, including the elaboration of 
scenarios for the introduction of different reactor types into electricity generation 
by 2030. 

ECONOMIC STUDIES 

As the development of nuclear energy is closely tied to the cost of alternative sources 
of power, the NEA, in collaboration with the International Energy Agency (IEA), will revise 
the 1985 report "Projected Costs of Generating Electricity from Nuclear and Coal-Fired 
Power Stations for Commissioning in 1995". It has been agreed that, if well-
authenticated data can be provided, the study should look at the costs of alternative 
technologies. There is growing interest in and availability of plants which burn coal more 
cleanly and gas and coal more efficiently. Current views on fossil fuel prices are that they 
will not rise as high as previously predicted. It is therefore of great interest to see to what 
extent and in what circumstances nuclear generation is the economically preferred way 
to provide base-load electricity. As the competitive position between fuels looks likely to 
be closer, the study is examining some of the cost components in more detail than before 
and attempts to assess the effect of costs which are normally external to the costing 
method. 

Building several identical 
reactors on the same site 
reduces construction time 
and minimises capital invest
ment. France is particularly 
well known for this prac
tice. 
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The largest contribution to the cost of nuclear electricity comes from the investment in 
the generating plant. Hence it is of great interest to know the prospects for reducing 
capital costs and the main approaches being adopted in OECD countries. A study of this 
subject being prepared by the NEA includes standardization, multi-unit phased 
construction at a single site, and improvements in construction project management to 
reduce the construction time and minimise the capital investment. The study aims to 
identify what cost reductions have been achieved by these and other means and to use 
this information as a base to explore the prospects for further reductions in new plant 
construction costs, as well as for up-rating the power output and efficiency of existing 
plants. 

TECHNICAL DEVELOPMENTS 

As with any other technology, there is a continuous effort to improve the design and 
construction of nuclear reactors. The goals and objectives of the various programmes 
differ between countries, depending on their current and planned use of nuclear energy. 
An international team of experts has been asked to report on the varying rationales for 
developing water-cooled reactor technology and to consider a number of policy issues 
such as implications for the continued use of current technology. They will also look at 
the prospects for deploying advanced water reactor technology in OECD countries. A 
report will be published in 1989. 

Many factors are involved in deciding whether to use the plutonium contained in spent 
nuclear fuel. One possible use is partially to replace the enriched uranium used in 
light-water reactors. The economics and logistics of doing so are of considerable 
interest. An expert group has examined the analytic framework which can be adopted for 
studying these matters, both for countries which have plutonium available from 
reprocessing and for those which have no facilities for or current commitment to 
reprocessing spent fuel. A report will be published shortly. 

In co-operation with the Japanese Government and with the support of a number of 
international organisations, intensive preparations were made for a major symposium to 
present the good performance of the nuclear industry, stimulate the maintenance of high 
performance levels and improve them where possible. A wide representation from many 
NEA Member countries was arranged and the invited speakers include the heads of major 
utilities and nuclear plant manufactureis. 
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Ill 
NUCLEAR SAFETY AND LICENSING 

OECD Member countries share a common safety philosophy and co-operate in the 
framework of the NEA in an effort to acfiieve the highest level of nuclear safety. Due in 
part to historical factors, these countries use different methods to assess the overall 
safety of nuclear power plants, arid these need to be understood. To exchange views 
informally on these matters, a meeting of the Heads of Nuclear Regulatory Organisations 
of the thirteen Member countries operating commercial nuclear power plants was held in 
June. Several recommendations came out of these discussions. 

Regarding safety objectives, the participants recognised that the variety of 
approaches followed in Member countries resulted mainly from differences in cultural 
traditions and social conditions and in no way reflected a fundamental divergence on 
safety levels. They also recommended that the NEA strengthen work on the feedback of 
operational experience. It will be useful, for example, to determine how operators handle 
events during plant operation which are in themselves insignificant but could 
nevertheless cover up important deficiencies. Continued training of plant operators is 
considered as another issue deserving more attention. 

The Heads of Regulatory Organisations recommended that the Agency continue to 
work closely with other international organisations so that the activities in their 
respective nuclear safety programmes would complement each other to the greatest 
possible extent. Finally, they confirmed their intention to reinforce their co-operation i>i 
the framework of the Agency with a view to enhancing mutual understanding of their 
regulatory policies and preventing a divergence of their practices. This will be 
accomplished by more frequent, informal meetings of the Heads of Regulatory 
Organisations, leading to increased interaction with the regular NEA Committee structure 
in the field of safety and regulation. 

ROLE OF CONTAINMENT IN SEVERE 
ACCIDENTS 

The primary function of a reactor containment is to prevent the accidental release of 
fission products into the environment. It is widely recognised that the containment 
should play a major role in the management of a severe accident. To assess the potential 
value of the containment in this respect, the NEA has reviewed recent developments in 
research and operating practice in Member countries. The report prepared on the basis of 
this survey strengthens and supplements with more detail the conclusions reached in a 
previous report on severe accidents in nuclear power plants, published in 1986. It 
identifies no fundamental shortcomings calling for radical changes in existing designs. 
The methods now available can substantially reduce the consequences of severe 
accidents but their application is largely specific to individual plant design. Although 
current R&D activities by Member States address the major issues, continuing research 
is vital Decisions must be based on a realistic approach to controlling phenomena which 
occur during an accident rather than on limiting (so-called "conservative") cases which 
might lead to inappropriate procedures. 

One aspect of the role of containments in managing severe accidents which has 
received particular attention is the use of Filtered Containment Venting Systems (FCVS) 
to relieve pressure exerted on containments in an accident situation. Some Member 
countries have already installed FCVS at light-water reactor plants - France, the Federal 
Republic of Germany and Sweden, Based on the results of a specialist meeting arranged 



The conta:i;.i'ni t Jlays a 
major role in . . . ' • t "'ng the 
accidental re/e^.-° "* dioac-
tivity during ,, 5. . e acci
dent. Primar\ •ontainment 
vessel block? —e used in 
Japan to improve construc
tion. 

in 1988, it was concluded that relieving pressure by a venting system would be an 
appropriate measure to avoid a failure of the containment due to overpressure and to 
provide the operator with the means to control the containment function until the end of 
the accident, whatever its severity, and limit the level of releases of radioactivity into the 
environment. It was stressed, however, that the design rules for the whole installation 
must continue to be observed and the venting of the containment should only be 
considered as a last resort. 

Regulatory approaches to the management of containment during severe accidents 
were discussed by representatives of national licensing authorities. The relevant 
regulatory requirements and the status of the technical measures used in Member 
countries having light water reactors were reviewed. The need was noted for a 
comprehensive and planned, but flexible, approach to accident management, of which 
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the management of containment was one part. It was recomnrw-kc. 'fiat further work on 
reactor containment management within the NEA should adda J.> possible causes for the 
early failure of containment and actions to control it, measures to prevent its failure in the 
longer term, and current capabilities to limit the release of radioactivity by successfully 
managing containment systems under severe accident conditions. 

OPERATING EXPERIENCE AND 
THE HUMAN FACTOR 

One tool that Member countries agree is indispensable in identifying weaknesses and 
in validating design assumptions is the feedback of experience related to the operational 
and hjrnan factor aspects associated with nuclear power plants. Consequently in 1980, 
the Incident Reporting System of the NEA (NEA-IRS) was established with the broad 
objectives of collecting and disseminating sufficiently detailed information on incidents of 
safety significance in nuclear power plants, as soon as practicable, a? id organising the 
feedback of appropriate conclusions fror»> such incidents. 

Since its inception, the NEA-IRS has undesgo'*} several evo'utionary changes in the 
areas of reporting content, format and frequency, in thedoma> i~ of dat? classification, 
retrieval, and applications, and finally in improving :.\e info mation exchange process, 
with the support of the NEA Data Bank (see Chapter VII). Signific.:' improvements were 
made in 1988 in all areas concerned with opiating experv ;(.3 jnd the human factor. 
The approximately 1250 event descriptions currently contained in tt« NEA-IRS have all 

The NEA Incident Reporting 
System collects and analyses 
operating experience at nu
clear reactors and dissemi
nates information on inci
dents of safety significance to 
its members. 
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been classified to enable efficient retrieval while imposing overall quality assurance 
procedures. For ease of reference, the 13 participating countries [all those with operating 
nuclear power plants) will routinely receive updated PC-compatible diskettes containing 
all thr !RS event descriptions. 

Generic studies serve to underline the benefits to be gained through adequate and 
timely reporting of incidents, followed by attempts to understand the underlying cause of 
events which occur at different operating plants. One such study has been completed on 
events concc'ning a Loss of Containment Functions, and one is well under way on Events 
Involving a Loss of Residual Heat Removal. Programmes have also been initiated to 
transmit operMiona! experience in specific areas such as radiation protection and the 
performance of structural components. 

Two meetings drew wide attendance during the past year: an International Conference 
on Man-Machine Interface in the Nuclear Industry and an International Symposium on the 
Feedback of Operational Safety Experience from Nuclear Power Plants. 

PRIMARY CIRCUIT INTEGRITY 

The structural integrity of the primary coolant circuit of a nuclear power plant is a 
central factor in its safety. At the commencement of operation, this integrity it assured 
by conformity of the design to a set of conservative, generic rules based on scientific 
understanding and engineering experience. Thereafter, the continued assurance of 
integrity requires case-by-case attention. This involves inspection and monitoring of 
materials and service conditions to check conformity with the design assumptions plus 

Ultrasonic inspection of steel 
components in hot cells at the 
Joint Resenrc.rt Centre of the 
Commission of turopean 
Communities in Italy is used 
to locate cracks produced 
during plant service 
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the application of methods to assess the actual structural conditions if there are 
departures from the assumptions. Departures can arise from unforeseen circumstances 
such as abnormal loads, changed environmental conditions in plant operation or 
deterioration of materials, creating the need for case-specific integrity assessments. 
Such actions are also required when deliberate changes to the design assumptions are 
proposed, most notabiy to extend the licensed operation of the plant. 

These actions require locating and sizing defects by n " -destructive examination 
(NDE) techniques and analysing the mechanical response of j i " defective structure to the 
applied loads and environmental conditions. This analysis is performed using the 
principles of fracture mechanics. The NEA programme on primary circuit integrity, carried 
out in association with the Commission of the European Communities, deals with 
selected topics concerning the validation, improvement and practical application of NDE 
techniques and of integrity assessment methods, along with associated aspects of 
materials behaviour and degradation. (See Chapter VIII, Programme on Inspection of 
Steel Components.) 

ASSESSMENT OF STRUCTURAL INTEGRITY 

Non-destructive examination and analysis of failures are complementary activities in 
the overall assessment of structural integrity. For example, the failure analyst can identify 
the nature and location of defects important to integrity and thereby guide the most 
effective application of NDE. In return, NDE will provide quantitative information about 
actual defects as input into failure analysis. It is important that the practitioners in each 
area have a good mutual understanding of the requirements, capabilities and limitations 
of their respective techniques. One difficulty in ensuring this is that the two activities 
involve very different scientific disciplines and expertise. To improve understanding, a 
workshop on the complementary roles of fracture mechanics and NDE in the safety 
assessment of components brought NDE and failure analysis experts together with those 
involved in the regulatory assessment of safety. Their keynote papers and case studies 
illustrated various approaches taken to assess the integrity of components in practical 
situations. 

The workshop confirmed a need for ongoing efforts to improve mutual understanding 
between NDE specialists and experts in failure analysis. The collaboration should begin at 
the plant design stage, particularly to ensure that allowance is made for in-service 
inspection requirements. To supplement the basic guidance provided by up-to-date 
engineering codes, internationally agreed guidelines and state-of-the-art reports on the 
safety principles and methodologies used to demonstrate structural integrity would be 
useful aids. The NEA already has work in hand on several such reports. Probabilistic 
failure analysis, which requires careful integration of fracture assessment and NDE, can 
be particularly useful for optimising in-sarvice inspection work. Finally, case studies 
identified the importance of having reliable data on material properties, loads, 
environmental conditions and operational history when an assessment of component 
integrity is needed. This information must be relevant to the actual circumstances and 
applied in a timely fashion. It was agreed that the themes discussed in this Workshop 
should continue to be pursued in the Agency's programme. 

OTHER ACTIVITIES IN THE FIELD OF 
NUCLEAR SAFETY 

Designers, utilities and national regulatory authorities use large computer codes to 
analyse the behaviour of nuclear power plant systems under normal, abnormal and 
accident conditions. The capabilities of these codes continue to be evaluated, using 



sensitivity analyses and International Standard Problem exercises. One of these exercises 
invoking a steam generator tube rupture showed that the computer codes are generally 
able to predict real plant behaviour accurately. A pilot programme was initiated to store 
some data sets from the Code Validation Matrix, which provides a consistent basis for 
evaluating computer codes at the NEA Data Ba: k (see Chapter VII). The contents of the 
Matrix are being reviewed to ensure that it reflects the latest and most important 
information available. 

In addition to the studies on the role of containment in limiting radiation releases to the 
atmosphere, other aspects of severe accidents are receiving more attention. One of 
these is the behaviour of degraded nuclear fuel, particularly if it escapes from the reactor 
vessel into the environment of the containment. One phenomenon studied was the 
heating and pressurizing of the containment under such conditions. Another was the 
interaction of the fuel with concrete. Calculations were made on the way this would occur 
and on the release of fission products from the molten mass. Several areas were 
identified in which the calculations need to be improved, and this is being pursued. 

Other aspects of accident analysis were discussed in a Specialist Meeting on Recent 
Advances in Reactor Accident Consequence Assessment and a Workshop on Iodine 
Chemistry in Reactor Safety. An updated Compilation of National Source Term Positions 
and Practices was assembled, and a comparison of the physical models and numerical 
methods in codes used to predict the behaviour of nuclear aerosols in light-water reactors 
was prepared this year. 

In the area of Probabilistic Safety Assessment (PSA), a report was completed on the 
Role of Human Intervention in the Prevention and Mitigation of Severe Accidents and on 
the use of PSA as an Aid to Nuclear Power Plant Safety Management. 



IV 
RADIATION PROTECTION 

Regular interaction between the NEA Committee on Radiation Protection and Public 
Health (CRPPH) and the International Commission on Radiological Protection (ICRP) has 
become an effective tool in assisting Member countries in developing appropriate 
solutions to difficulties encountered in the interpretation and practical application of 
sophisticated radiation protection concepts, including their regulatory implications. 
Besides this, the Committee offers a forum to help Member countries to exchange views 
and information on regulatory and technical issues of common concern. One issue of 
current interet is to develop principles and criteria for radiological emergency 
preparedness and planning, including the weaknesses revealed by the Chernobyl 
accident. The third main line of action in the radiation protection field concerns the 
development of advanced principles and systems to help solve radiation protection 
issues involved in nuclear fuel cycle operations. All these activities are carried out in close 
liaison with the nuclear safety and radioactive waste management programmes. 

INTERACTION WITH THE ICRP 

The ICRP basic recommendations for radiation protection are revised about every ten 
years to reflect progress in scientific knowledge and practical experience. A general 
revision of the Commission's recommendations has been underway since 1987 and is 
expected to be completed in 1990 or 1991. In view of this, a new momentum was 
imparted to the informal mechanism for interaction with the ICRP. 

Based on years of study to accurately assess the radiation doses absorbed by the 
survivors of the Hiroshima and Nagasaki atomic explosions of 1945 and the 
corresponding cancer incidence and mortality statistics, the United Nations Scientific 
Committee on the Effects of Atomic Radiation (UNSCEAR) acknowledged in 1988 that 
the risk of cancer for the exposed population was higher than previously assumed. 
UNSCEAR decided that the risk factors at high doses and high dose rates should be 
increased accordingly. The implications of this revaluation for low doses and low dose 
rates are still being studied. This change may have repercussions on the criteria and 
values for individual radiation dose limits, both for workers and members of the public, 
which are currently being revised by the ICRP. 

This revision and its potential effects are the object of great attention in Member 
countries in view of the significant influence they could have on domestic regulations and 
the potential problems they could raise in the regulated industry. Competent bodies in 
some Member countries are already taking steps, or envisage doing so, to reflect these 
developments in their regulations. The CRPPH immediately took this situation into 
consideration as it could disrupt the current close consistency of radiation protection 
principles and norms at the international level. 

Consultations organised by the NEA clarified this issue and increased the mutual 
understanding between Member countries. In particular, it was acknowledged that 
UNSCEAR and ICRP had not yet adopted a definitive position on the choice of the risk 
factors and there was generai agreement that no hasty regulatory initiatives should be 
taken. Meanwhile the evolution of the situation with particular reference to the revised 
ICRP recommendations is being kept under close scrutiny and the radiation protection 
authorities will keep each other fully informed of regulatory initiatives in their respective 
countries. 



In addition to the debate on the risk factor, activities carried out in consultation with 
the ICRP included an examination of the present status of application of the principle of 
optimization of protection in regulatory systems, in the design and operation of nuclear 
facilities, in the prevention and mitigation of accidents and in radioactive waste 
management. While this principle is progressively being incorporated into national 
regulations, its current state of development and application is uneven and there are 
areas (such as, for example, some medical applications and some activities at nuclear 
plants) where the level of protection achieved still offers large scope for optimization. 
Continued international cooperation and interaction with ICRP should contribute to 
further progress in these areas. 

RADIOLOGICAL ASPECTS OF NUCLEAR 
ACCIDENTS 

Emergency preparedness 
measures have been substan
tially improved since the 
Chernobyl accident to cover 
large-scale radioactive con
tamination. Utilities in the 
United States have emer
gency centers located near 
each power plant to plan and 
execute such measures 

Effective management of an accident situation requires careful planning and 
preparedness by national authorities to cope with many different types of radiological 
emergencies on-site and off-site. Considerable work has been undertaken in Member 
countries following the Chernobyl accident to adjust existing emergency plans to cover 
large-scale radioactive contamination of transboundary origin. The NEA has surveyed 
practices and criteria for emergency planning and preparedness in Member countries, 
including any changes caused by the Chernobyl accident, to identify those areas where 
further improvements might be achieved in a consistent way through international 
cooperation, This survey (Emergency Planning Practices and Criteria after the Chernobyl 
Accident -A Critical Review, 1988) revealed that the general principles for, and 
approaches to, emergency planning - e.g. radiological criteria, emergency organisation, 
medical assistance, information to the public, etc. - are essentially the same in all 
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Member countries. However, there are differences in some important technical aspects 
of emergency planning criteria, and these will be considered further in cooperation with 
theCEC. 

A consistent rationale is required for establishing criteria on which decisions for 
countermeasures to protect the public in a radiological emergency should be based. 
International harmonisation of such criteria is also important when the consequences of 
an accident affect several countries and may be felt thousands of kilometres away; this 
would avoid unjustified differences in protection levels in countries subjected to similar 
accident effects. As a contribution to wide-ranging international effort undertaken to 
promote such harmonisation, the NEA made a critical review of existing international 
guidance before the Chernobyl accident and of applicable radiological principles and 
procedures in Member countries to establish and apply intervention criteria. A report was 
published [Nuclear Accidents - Intervention Levels for the Protection of the Public, 
1989) which identifies aspects of existing international guidance on emergency response 
planning and intervention criteria where expansion or clarification is needed. This work 
makes an important contribution to improving international harmonisation of criteria and 
principles which will apply in emergency situations. Some unresolved issues related to 
intervention criteria - mainly food control levels and public protection measures - will be 
discussed further, in consultation with interested international organisations (the IAEA, 
the World Health Organization (WHO), the Food and Agricultural Organization (FAO) and 
the Commission of the European Communities (CEQ). 

The consequences of an accidental release of radioactive material to the environment 
-radiological, environmental, economic- are strongly dependent upon seasonal, 
climatic and meteorological conditions. These conditions may have a substantial 
influence on the way radioactive contamination is disseminated and deposited in 
atmospheric, terrestrial and aquatic systems. A study initiated by the NEA to evaluate 
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this influence was completed in 1988. An overall conclusion from this work was that in 
order to mitigate the radiological consequences of a nuclear accident, it is important that 
the results of scientific assessments of these influences should be translated into the 
actual emergency response process in a more effective way, and should be introduced 
into monitoring and radiological assessment programmes. Steps have been taken by the 
NEA to undertake work in this area. 

There has been increasing interest, both nationally and internationally, in developing 
scales characterising the degree of severity of nuclear incidents and accidents to 
communicate their real or potential significance to the media and the public. Such scales 
would be used to complement existing emergency procedures or reporting systems to 
help put the information in a proper perspective for the public. One example of such a 
scale is being tested in France. Q -en the interest of an internationally homogeneous 
approach to this issue, the NEA has studied the features required and the parameters 
involved in defining severity scales, to serve as a basis for Member countries to discuss 
the potential for developing an international scale, thus avoiding proliferation of different 
national scales. 

OTHER ACTIVITIES IN THE FIELD OF 
RADIATION PROTECTION 

Exemption of sources and practices from regulatory control 

The application of radiation protection controls to human activities has been 
characterised for years by a growing contrast between a pressure to control all sources 
and practices irrespective of the level of detriment, and the consideration that there must 
be some trivial levels o' dose or quantities of radioactive materials which are of no 
concern to individuals or society and below which no further regulatory attention is 
warranted. It was felt, in fact, that regulatory controls of these 'trivial risk' situations 
were simply stimulating unjustified public anxiety and constituting a waste of limited 
regulatory resources. A variety of approaches have been proposed to implement this 
general idea, but for several years it was difficult to establish a criterion which could 
achieve a sufficient international consensus to satisfy both radiation protection 
conceptual requirements and the need for practical regulatory solutions. 

A substantial effort was made in 1988, jointly by the NEA and the IAEA, and a 
satisfactory achievement was obtained with the introduction of the concept of 
"exemption from regulatory control" which was developed by a Joint Advisory Group, 
together with a set of specific criteria of application [Principles for the Exemption of 
Radiation Sources and Practices from Regulatory Control- IAEA Safety Series No. 89, 
Vienna 1988). It is now up to the national authorities to incorporate these internationally 
accepted principles into their regulatory systems. 

Occupational exposure in nucloyr facilities 

The high safety standard achieved in operating nuclear power plants means a high level 
of protection of the public and the environment against radiation hazards. But this should 
not be achieved by proportionally increasing the exposure of plant workers in critical job 
areas, The study of levels and trends of the exposure of workers in nuclear plants and of 
criteria and methods for maintaining radiation doses at a low level has for several years 
been an important part of the radiation protection programme. Following publication of a 
report on the repercussions of nuclear safety requirements on the protection of workers 
in nuclear facilities, the NEA concentrated on coordinating international efforts to reduce 
occupational doses in nuclear power plants. More specifically, plans were made for a 
computerised International System of Information on Occupational Exposure. The 



purpose of such a system would be to expand the data base available to designers and 
operators of nuclear power plants in Member countries on task-related doses and on 
techniques and methods to control and improve the protection of workers, to analyse the 
information collected and to exchange operating experience. Such a data base would 
provide a valuable tool in developing procedures for optimisation of the radiation 
protection of workers. This system is expected to be operational in 1989 in the form of a 
limited pilot project. 

Although a de facto moratorium on dumping radioactive waste At sea has been in 
force since 1983 under the London Convention on the Prevention of Marine Pollution by 
Dumping of Wastes and Other Matter, this option for disposing of low level waste is 
being kept open. Important scientific data and results continue to be accumulated on the 
processes controlling radionuclide transport and dispersion into the sea through the NEA 
Coordinated Research and Environmental Surveillance Programme (CRESP). Research 
activities relate to mathematical modelling of transport processes to biota and man, 
geochemistry and physical oceanography, radiological assessment and biology. CRESP 
summary findings are published in the series Interim oceonographic description of the 
North East Atlantic site for the Disposal of Low Level Radioactive Waste. Volumes 1 
and 2 were issued in 1983 and 1985. Volume 3 is expected to be published 
in 1989. 



V 
RADIOACTIVE WASTE 
MANAGEMENT 

Progress is being made in most countries with nuclear power programmes regarding 
the management of radioactive waste. This progress is based on both the gradual 
implementation of national policies for the disposal of various waste types and the 
relatively high priority given to R&D programmes at national and international levels. The 
Radioactive Waste Management Committee (RWMC) regularly monitors the progress 
made and discusses the main issues involved, notably in order to define a programme of 
•vork which corresponds to the specific needs of Member countries. In addition to broad 
policy matters, which are the direct responsibility of RWMC, the main priorities in the 
NEA programme concern long-term safety issues, the review of suitable disposal 
concepts, and the methodologies for characterisation of potential disposal sites, as well 
as the associated R&D work. Two advisory bodies assist the RWMC in its tasks, the 
Performance Assessment Advisory Group (PAAG) and the Advisory Group on In Situ 
Research and Investigations for Geological Disposal (ISAG); these Groups promote 
advanced studies in their respective fields, with the support of the NEA Data Bank. 

In 1988, detailed information exchanges were initiated on the status of national 
programmes to keep abreast of technical and regulatory developments in Member 
countries and to assess significant achievements in the implementation of disposal 
programmes. PAAG and ISAG continued to co-operate as their respective activities in 
assessing the long-term performance of geologic repositories for long-lived waste are 
closely inter-related, notably with regard to in situ research programmes and the 
collection of scientific data. In addition, the results obtained from the co-ordinated R&D 
efforts carried out over the last ten years under the NEA Seabed Working Group on the 
disposal of long-lived radioactive waste into seabed sediments, were assessed with a 
view to evaluating the long-term safety and technical feasibility of this concept which can 
be considered as an alternative to geologic disposal on land. 

THE NEED FOR INTEGRATED SAFETY 
ASSESSMENT STUDIES 

The main objective of radioactive waste disposal is to immobilise and isolate 
radioactive waste from man's environment for a period of time and in conditions such 
that any possible subsequent release of radionuclides from the repository will not result 
in unacceptable radiological risks, even in the long-term. Safety or long-term 
performance assessment' studies have a key role to play in showing compliance with this 
objective. Their main purpose is to provide the level of confidence required by the 
regulatory authorities to allow them to authorise the implementation of the proposed 
disposal systems. This goal is difficult to fulfill since disposal systems cannot be tested 
over sufficiently long periods before being put into operation to provide direct evidence 
that they will perform as expected. The long-term behaviour of radioactive waste 
lepositories is therefore evaluated on the basis of theoretical assessments carried out 
with the help of models. Such assessments rely as far as possible on detailed 
observations of nature and results of experiments, in particular concerning transport by 
groundwater of radionuclides through the geosphere and biosphere. 

One of the main roles of the Performance Assessment Advisory Group is to review the 
integration of the various components of performance assessments in order to promote 



confidence in the results of these assessments. In the course of its work in 1988, PAAG 
examined the input of scientific studies into performance assessments and the relevance 
of these studies for safety assessment results. A secondary purpose of system 
performance assessments is to assist in the identification of priorities for research and 
development programmes. For example, on the basis of sensitivity and uncertainty 
analysis, it is possible to identify the phenomena and parameters which most influence 
the final results, as well as possible gaps in scientific knowledge. 

In this respect, priority should be given to projects concerning the planning, 
assessment and implementation of radioactive waste repositories. Multidisciplinary 
efforts in the areas of engineering, chemistry, geology, hydrology and biology are 
required, particularly for the analysis of a multiple-barrier system which must preserve its 
integrity over very long periods. For this purpose, experiments have to be carefully 
designed to be representative enough of actual disposal conditions to assist in the 
development of models describing the long-term behaviour of the system. Comparison of 
model predictions with independent experimental results in the laboratory and in the 
field, or with data on natural analogues, is also crucial for building confidence. 

All these considerations were examined in light of the practices followed at the 
national level to define R&D priorities. In view of the information needs for an integrated 
performance assessment at a given site, it was concluded that performance assess
ments should be used to the greatest possible extent to allocate research priorities. Such 
a process, which has to be flexible, becomes particularly important when a programme 
progresses to the stage where a potential disposal site has to be fully characterised. 

A migration test is carried out 
in Switzerland to investigate 
water movement in rock and 
compare the results with pre
dictions from computer mod
els. 
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IN SITU RESEARCH 

Considerable resources are now devoted to field and in situ research and 
investigations for geological disposal. It was therefore considered appropriate to review 
the work currently being carried out in this area in OECD countries. A report was 
published in 1988 which described in detail the various objectives of in situ research and 
investigations as well as the main national programmes: Geological Disposal of 
Radioactive Waste: In Situ Research and Investigations in OECD Countries. 

In situ experiments can help increase confidence in proposed disposal methods and 
can help optimise the engineering design of disposal facilities. Initially in situ experiments 
were required to develop methods and instrumentation for site investigations and 
characterisation. For example, seismic, radar and hydraulic instruments have been 
specifically developed for this purpose. Another objective of current research 
programmes is to validate performance assessment models: Site-specific observations 
are being compared with model predictions in these studies. Such experiments help 
reduce uncertainties in conceptual models and parameter values. They are essential for 
providing data for use in modelling, for example, groundwater flow patterns or nuclide 
migration rates. Finally, they assist in evaluating the feasibility of repository construction, 
operation and closure. The ISAG report gives a detailed account of programmes in OECD 
countries, including a broad description of each national institutional framework and 
approach to disposal. The Table lists the existing and planned underground research 
facilities in OECD countries by the type of rock under investigation (clay, granite, salt, 
schist, tuff). 

UNDERGROUND RESEARCH FACILITIES 

Belgium 

Canada 

F.R. of Germany 

France 

Japan 

Sweden 

Switzerland 

United States 

Rock 

Clay 

Granite 

Salt (dome) 
Salt (dome) 
Marl/Clay/ 
Other Sediments 

Granite 
Granite 
Schist 
Salt (bedded) 
Clay 

Granite 
Tuff 
Shale/Granite 

Granite 
Granite 

Granite 

Tuff 
Salt (bedded) 

Existing 

HADES (Mol) 

URL (Lac du 
Bonnet) 

Asse 

Konrad 

Fanay-Aiigeres mine 

Mosokura 
Tono 

S t r i pa " 

GTS (Grimsel) 

WIPP (New Mexico) 

Planned 

Gorleben 

Deux-Sevres* 
Maine-et-Loire* 
Ain* 
Aisne* 

Horonobe 

HRL (Oskarshamn) 

Yucca Mountain 
(Nevada) 

* These locations are being investigated as potential candidates for an derground site validation 
laboratory. 

** A joint international research facility sponsored by the OECD/NEA; Phase 3 participants include 
Canada, Finland. Japan, Sweden, Switzerland, United Kingdom and United States. 



The Radioactive Waste Management Committee also studied the implementation of 
policies for the disposal of long-lived and high-level radioactive waste. Many concerns 
must be taken into account in the choice of the disposal concept and repository site. 
Demonstrating compliance with all relevant safety, technical and scientific criteria is only 
part of the process; political and social factors play an important role, particularly with 
regard to final acceptance of a disposal site. 

Based on this review, the RWMC reaffirmed its confidence in the geologic disposal 
concept for long-lived and high-level radioactive waste. This concept is the favoured disposal 
option in OECD countries, and the Committee stressed the need to pursue actively the 
on-going national programmes aimed at site selection and characterisation. 

The former Asse salt mine in 
the Federal Republic of Ger
many has been used since 
1965 to carry out an exten
sive research and develop
ment programme. 

OTHER RADIOACTIVE WASTE MANAGEMENT 
ACTIVITIES 

In its efforts to promote an integrated approach to the long-term safety assessment of 
radioactive waste repositories, PAAG sponsors several activities within NEA or in 
cooperation with national groups. These activities currently include: 

• The development of a systematic rpethodology for the identification of scenarios 
leading to possible releases of radionuclides from waste repositories and the 
selection of those scenarios which need to be considered in assessment studies. 
This work will be the subject of a report published by NEA representing the 
state-of-the-art in this field. 
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• The coordinated development of probabilistic codes for the assessment of 
disposal systems. This activity, started in 1985, is conducted by the NEA User 
Group for Probabilistic Systems Assessment Codes (PSAC). This Group meets 
regularly twice a year to exchange information on national activities, discuss 
topical issues, exchange and jointly develop PSA codes, and organise code 
intercompanson and benchmarking exercises. 

• The collection and review of data bases and codes concerning the geochemical 
modelling and transport of radionuclides in the geosphere, in cooperation with the 
NEA Data Bank (see Chapter VII). 

• Participation in the HYDROCOIN and INTRAVAL international projects sponsored 
by the Swedish Nuclear Power Inspectorate to compare hydrological codes and to 
improve the understanding of the mathematical modelling of radionuclide 
migration in the geosphere. 

• Sponsorship of the Alligator Rivers Neural Analogue Projec* (see 
Chapter VIII). 

Various other joint international undertakings in the radioactive waste management 
field are also described in Chapter VIII. These include the Stripa International Project, 
sponsored by NEA for the study of underground disposal of radioactive waste, and the 
Co-operative Programme for the Exchange of Scientific and Technical Information 
Concerning Nuclear Installation D^ommissioning Projects. 

In April 1988, in Winnipeg (Canada), a workshop was organised on the possible 
secondary effects of excavation work for the construction of deep underground 
repositories on the integrity of the geological environment, and the implications for their 
design and safety. The proceedings, representing state-of-the-art experiments and 
modelling on excavation effects, have been published by NEA. 



VI 
LEGAL AFFAIRS 

During 1988, the Legal Affairs programme focussed on the continuing review and 
development of the international nuclear third party liability and insurance regimes and 
the harmonization of national legislation in this field, the preparation and administration 
of agreements for international co-operation projects established under the auspices of 
the NEA, and the provision of information on nuclear law. Advice was also provided to 
Member countries on the drafting of their nuclear legislation. 

INTERNATIONAL THIRD PARTY LIABILITY 
CONVENTIONS 

Joint Protocol linking the Paris and Vienna Conventions 
adopted 

On 21st September 1988, at a diplomatic conference organised under the joint 
auspices of the NEA and the IAEA, a Joint Protocol Relating to the Application of the 
Vienna Convention and the Paris Convention was adopted. This was the culmination of 
work, begun during the 1970s and pursued with renewed vigour after the Chernobyl 
accident, to establish a link between the two international conventions dealing with 
nuclear third party liability, namely the 1960 Paris Convention on Third Party Liability in 
the Field of Nuclear Energy and the 1963 Vienna Convention on Civil Liability for Nuclear 
Damage. While the Paris and Vienna Conventions establish very similar regimes, each is 
of course designed to benefit its Parties. Thus, damage occurring in a Paris Convention 
country caused by an accident in a Vienna Convention country would not be covered by 
the compensation provisions of either Convention. The Joint Protocol solves this 
problem by extending the benefits of each Convention to the Parties to the other for the 
wider protection of victims of a nuclear accident. This is achieved by extending the 
operators' liability under each Convention to nuclear damage suffered in the territory of 
the Parties to the other Convention. 

In addition, the Joint Protocol ensures that only one operator can be liable in relation to 
any accident covered by the two Conventions, thus avoiding conflicts which could arise 
from their simultaneous application. 

The Joint Protocol relates only to the Paris Convention and not to the 1963 Brussels 
Convention Supplementary to the Paris Convention, a Convention under which the 
Parties agree to provide supplementary public funding, should the funding under the Paris 
Convention prove insufficient to compensate the damage caused by a nuclear accident. 
The implications of extending the geographical scope of the Paris Convention for the 
application of the Brussels Supplementary Convention are currently being studied by the 
NEA Group of Governmental Experts on Third Party Liability in the Field of Nuclear 
Energy. 

The Joint Protocol has to date been signed, but not ratified, by twenty States, namely: 
Belgium, Denmark, the Federal Republic of Germany, Finland, Greece, Italy, Netherlands, 
Norway, Portugal, Spain, Sweden, Turkey and the United Kingdom (Parties to the Paris 
Convention); Switzerland (Signatory to the Paris Convention); Argentina, Cameroon, 
Egypt and the Philippines (Parties to the Vienna Convention); and Chile and Morocco 
(Signatories to the Vienna Convention). 
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Signatories to the Paris 
Convention. 

Signatories to the Paris 
Convention and to the 
Brussels Supplementary 
Convention. 

[""I Signatories to the Vienna 
Convention. 

Px3 Parties to the Paris Convention 
*21 or the Vienpa Convention who 

have signed the Joint Protocol. 

Signatories to the Paris. 
Vienna and Brussels nuclear 
liability Conventions. At the time of adoption of the Protocol, a number of States expressed the hope that 

this geographical extension of the regimes of the Paris and Vienna Conventions would 
encourage more States to become Parties to these Conventions, thus further widening 
their geographical coverage. 

Entry in to fo rce of 1 9 8 2 Pro toco l t o a m e n d t h e Par is 
C o n v e n t i o n 

On 7th October 1988 the Protocol of 16th November 1982 to Amend the 1960 Paris 
Convention on Third Party Liability in the Field of Nuclear Energy entered into force. This 
occurred, in accordance with Article 20 of the Paris Convention, upon the ratification of 
the Protocol by two-thirds of the Parties to that Convention. The Parties to this Protocol 
are indicated in Table 1. 

The Protocol amends the Paris Convention by replacing the previous unit of account 
with the Special Drawing Right of the International Monetary Fund, widely used as an 
international unit of account. In addition, the Protocol makes a number of technical 
modifications to take account of the experience gained from the practical application of 
the Convention. 

The related Protocol of 16th November 1982 to Amend the Brussels Convention 
Supplementary to the Paris Convention received its seventh ratification, that of Spain, on 
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TABLE 1 

CONVENTION OF 29TH JULY 1960 
ON THIRD PARTY LIABILITY IN THE FIELD OF NUCLEAR ENERGY 

IPans Convention) 

Contracting 
Parties 

Belgium 
Denmark 
Finland 
France 
F.R. Germany 
Greece 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Turkey 
United Kingdom 

Date of Ratification or Accession 

Convention 

3rd Aug. 1966 
4th Sept. 1974 
16th June 1972 
9th March 1966 
30th Sept. 1975 
12th May 1970 

17th Sept. 1975 
28th Dec. 1979 

2nd July 1973 
29th Sept. 1977 
31st Oct. 1961 
1st April 1968 

10th Oct. 1961 
23rd Feb. 1966 

1964 Additional 
Protocol 

3rd Aug. 1966 
4th Sept. 1974 
16th June 1972 
9th March 1966 
30th Sept. 1975 
12th May 1970 

17th Sept. 1975 
28th Dec. 1979 

2nd July 1973 
29th Sept. 1977 
30th April 1965 

1st April 1968 
5th April 1968 

23rd Feb. 1966 

1982 Protocol 

19th Sept. 1985 

25th Sept. 1985 
30th May 1988 
28th June 1985 

3rd June 1986 
28th May 1984 

7th Oct. 1988 
8th March 1983 
21st Jan. 1986 
19th Aug. 1985 

29th September 1988. The main purpose of this Protocol is to increase the amounts of 

publicly-funded compensation provided for under the Brussels Supplementary Conven

tion. This Protocol, however, pursuant to Article 21 of the Brussels Supplementary 

Convention, will not come into force until all of the Parties to that Convention have 

ratified it. There are currently eleven Parties to the Brussels Supplementary Convention; 

these are indicated in Table 2. 

Consolidated versions of both Conventions incorporating these Protocols have 

recently been published by the NEA. 

TABLE 2 

CONVENTION OF 31ST JANUARY 1963 
SUPPLEMENTARY TO THE PARIS CONVENTION OF 29TH JULY 1960 

ON THIRD PARTY LIABILITY IN THE FIELD OF NUCLEAR ENERGY 

(Brussels Supplementary Convention) 

Date of Ratification or Accession 
loniractmg 
Parties 

Belgium 
Denmark 
Finland 
France 
F. R. Germany 
Italy 
Netherlands 
Norway 
Spam 
Sweden 
United Kingdom 

Convention and 
1964 Addi'ional Protocol 

20th August 1985 
4th September 1974 

14th January 1977 
30th March 1966 
1st October 1975 

3rd February 1976 
28th September 1979 

7th July 1973 
27th July 1966 
3rd April 1968 

24th March 1966 

1982 Protocol 

20th August 1985 

25th September 1985 
14th June 1985 

13th May 1986 
29th September 1988 

22nd March 1983 
8th August 1985 



OTHER ACTIVITIES IN THE FIELD OF 
THIRD PARTY LIABILITY 

During the year, the NEA reviewed the operation of the Paris Convention and the 
Brussels Supplementary Convention and considered the application of these Conven
tions to the back-end of the fuel cycle. It studied the possibility of removing a nuclear 
installation from the coverage of the Paris and Brussels Supplementary Conventions once 
it reached a stage of decommissioning where it no longer presented the unusual risks 
which these Conventions were intended to cover. In principle, agreement has been 
reached that the option of such removal should be available and suitable criteria are being 
established to define the stage at which it would be permitted. 

The scope of the damage covered by the Paris and Brussels Supplementary 
Conventions was also addressed. After the Chernobyl accident, many countries had 
taken measures aimed at protecting their populations from the radiation released. These 
measures varied from increased monitoring of the environment to compulsory 
restrictions concerning marketing and consumption of foodstuffs. In the immediate 
Chernobyl area they also included preventive evacuation. As the Paris and Brussels 
Supplementary Conventions were not applicable to this accident, the Soviet Union not 
being a Party to any of the nuclear third party liability Conventions, attention was drawn 
to the high cost of such measures and this raised the question of whether the cost of 
measures taken with the aim of preventing or minimizing the damage caused by a nuclear 
accident would be compensable under these Conventions. The law of Member countries 
and the developments in related work in other international fora were studied as a basis 
for resolving this issue. 

INFORMATION ON NUCLEAR LAW 

This year the NEA published a two-volume study on the Regulation of Nuclear Trade in 
its series of analytical studies on nuclear legislation in OECD Member countries. Nuclear 
trade has a special place in international economic relations, largely due to both the 
strategic significance of transfers of fissile products and nuclear equipment, and to 
historical circumstances. Fear that countries could divert this source of energy to 
non-peaceful purposes has resulted in multiple controls at both the international and the 
national level, as illustrated in the study. 

Volume I deals with the international aspects of the regulation of nuclear trade. The 
statutory responsibilities and the role of the international organisations concerned are 
described, with special emphasis on the IAEA Safeguards System, the Non-Prolrferation 
Treaty, safeguards agreements and the controls provided by the Euratom Treaty. These 
descriptions are supplemented by the texts of the relevant documents to give a 
comprehensive view of the question. 

Volume II of the study deals with the national legislation of the sixteen OtCD countries 
with significant nuclear regulations and trade in that field. In essence it covers two 
aspects: the first concerns political and administrative controls over the import, export 
and physical protection of sensitive products, namely fissile materials and large nuclear 
equipment as well as technology transfers. In most cases, this description is completed 
with the list of nuclear items whose export is restricted. The second concerns the 
licensing system governing trade in, as well as import and export of nuclear material to 
protect users and the public against the hazards created by its radioactive 
properties. 

Numbers 41 and 42 of the Nuclear Law Bulletin were issued, providing up-to-date 
information on nuclear laws and regulations in most parts of the world. They contain, for 
example, the texts of the new Finnish Nuclear Energy Act, the recently amended 
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Price-Anderson Act governing third-party liability in the United States, and an analysis of 
this legislation. Also, on the topical subject of radioactive waste management, an article 
discusses the legal framework for this activity in Switzerland, 

The NEA continued to assure the systematic collection and processing of nuclear law 
data on behalf of fifteen of its Member countries, for inclusion in the IAEA International 
Nuclear Information System (IMS) and the constitution of national nuclear iaw data 
bases. 
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VII 
NUCLEAR SCIENCE 

The body of nuclear scientific and technical data with the computer programs used for 
practical calculations is very largely derived from government-sponsored research, and is 
mostly in the public domain. It is the task of the scientific committees - NEA Committee 
on Reactor Physics, (NEACRP), and NEA Nuclear Data Committee (NEANDC) - to 
identify outstanding problems, and coordinate the necessary development work, while 
that of the NEA Data Bank is to collect the results, check that they are in usable form and 
make the data and programs available to Member countries. Thus, the Agency acts as a 
communication channel between Member countries not only on a policy and technical 
coordination level, but also in computer programs and data. 

NEA DATA BANK 

When it was founded in 1978, in Saclay, France, the Data Bank's role covered the 
collecting, testing and distribution of computer programs over the whole range of Agency 
activities, but for data, it was limited to the narrow though essential and prolific field of 
neutronics. Continuous extension of interactive computing methods to all aspects of the 
Data Bank's work has gradually made it possible to take on new projects, such as 'he 
Joint Evaluated File project (JEF) and new forms of co-operation with the nuclear safety 
and waste management divisions of the Agency. 

C o m p u t e r P r o g r a m a n d D a t a Serv ices 

The Data Bank was first conceived as a service organisation, working in cooperation 
with computer code centres in the USA, and with data centres in USA, USSR, and IAEA. 

Benchmark experiments are 
essential to assure the quality 
and validity of computer 
codes and data. The Data 
Bank coordinates a study 
conducted by NEACRP on cri
tically safety. This figure 
compares results from three 
different compuic codes. 
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Collection and exchange of information through these centres and among Member 
countries has continued as an essential but routine service activity. Requests for 
computer programs have been at an exceptionally high level over the past two years, 
with 1360 program packages dispatched to users in 1988. 

The construction of a scientific data base is inevitably a long-term project, and the data 
maintain their value only as long as they can be declared reliable and kept up-to-date: 
data and programs are added continually and checked rigorously by computer before 
they are included in the permanent store. Users in Member countries make increasing use 
of electronic mail; at present only a small proportion of data and programs are dispatched 
via computer network, but a strong increase in network use is expected in Member 
countries. 

T h e J o i n t E v a l u a t e d File (JEF) a n d o t h e r e v a l u a t i o n s 

There are important uncertainties and errors in reactor physics calculations due to the 
difficulties of accurately measuring the properties of neutrons. Billions of dollars have 
been spent on measuring and remeasuring these data, and successive files of evaluated 
neutron cross-section data have gradually reduced the margins of uncertainty. 

A new generation of evaluated files is under preparation by NEA Member countries, 
including a collaborative project among Data Bank Member countries. In 1988, the 
United States published a new set of fully coherent neutron cross-section measurement 
standards, and progress was made in the evaluations for the most important Uranium 
and Plutonium isotopes, carried out jointly by laboratories in Europe and the United 
States. A Japanese evaluation was also tested during 1988. These new evaluations will 
greatly reduce the discrepancies between the original evaluated data and values derived 
from integral measurements, including data from operating reactors. The JEF-2 file will 
be distributed to participating laboratories for full-scale testing in 1989. 

S u p p o r t for N u c i e a r S a f e t y and W a s t e M a n a g e m e n t 

Scientific and computer support services are also provided by the Data Bank to priority 
areas of the Agency's programme. As part of the long-term performance assessment of 
waste disposal, basic scientific data needed to calculate the solubility of key elements in 
radioactive waste are compiled at the Data Bank, such as the Thermochemical Data Base 
(TDB). Evaluations to generate recommended data sets are then carried out by expert 
groups from different Member countries, and the results assembled and prepared for 
publication. A full draft of the report on Uranium was reaay for detailed review at the end 
of 1988, while evaluations are in progress on the elements Americium, Plutonium, 
Neptunium, and Technicium. The Data Bank collects and tests computer programs in the 
field of waste management. It also acts as a code librarian to the Probabilistic Systems 
Assessment Codes (PSAC) project and assists in the analysis of successive steps in the 
international comparison of these codes. During 1988 the results were analysed in a 
relatively simple probability estimation for the return of radioactivity from a waste 
repository to the biosphere. 

Following completion of an Incident Reporting System Data Base on the Data Bank's 
in-house computer, work has continued on a similar system for use on Personal 
Computers, allowing IRS correspondents to work on these data in their own institution. 
This system is expected to be sent out for testing in 1989. A data storage system has 
been set up for the Safety Codes Validation Matrix, and three out of five data sets made 
available for the pilot project have been stored on the Data Bank computer. A decision on 
the future of this project will be taken in the course of 1989. 



The Data Bunk's in-house 
computer allows efficient 
maintenance and speedy ac
cess to approximately 
5 000 Megabytes worth of 
software and data for nuclear 
energy applications. 
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THE NEA SCIENTIFIC COMMITTEES 

The NEA Nuclear Data Committee concentrated on advancing the different evaluation 
efforts; a task force has completed important Uranium cross-sections, and interlabora-
tory working groups were established among the members to ensure cooperation on 
other outstanding difficulties. In particular, discussions were held on extending the 
cooperation between the different national and regional neutron data evaluation 
programs. Evaluation in the 1990s will benefit from organised work-sharing between 
scientists in different Member countries. 

Work on advanced reactor types dominated discussions at the NEA Reactor Physics 
Committee rr.aeting, in particular reactors capable of burning actinides extracted in fuel 
reprocessing, and advanced LMFBR core design. Computer program intercomparisons 
are a constant feature of this Committee's work; the criticality of fuel in dissolution for 
reprocessing, and core calculations for a High Conversion Light Water Reactor are among 
the topics under consideration. 
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VIII 
NEA JOINT PROJECTS 

OECD HALDEN REACTOR PROJECT 

The OECD Halden Project, located in Norway, is an internationally funded and staffed 
undertaking devoted to nuclear research and development. Participants include Norway, 
Denmark, Finland, the Federal Republic of Germany, Italy, Japan, Sweden, the United 
Kingdom, and the United States, as well as private associated parties. The initial goal of 
the project was to demonstrate the boiling water reactor concept, using "heavy' water, 
but through a series of innovative revisions, it has become an extremely versatile test 
reactor. About 300 experiments have been run in the reactor, covering nuclear fuels, 
thermal hydraulics, and the development of process controls. 

The nuclear reactor fuel experiments conducted in 1988 included investigations of the 
corrosion of nuclear fuel cladding materials and measurements of gas pressures inside 

Technicians perform main
tenance on the reactor con
trol rod drive mechanisms. 
The control rods are used to 
adjust reactor power and 
neutron flux for fuel experi
ments at the Halden Reactor 
in Norway. 
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fuel rods. The effect of fuel pellet roughness on heat transfer to the fuel cladding, and the 
use of different filler gases in the fuel rods were also studied. Work continued on the 
development of a new type of thermometer to measure fuel temperatures and on other 
instruments. 

The second major research function of the Halden Project involves the development of 
computerised reactor process controls. This represents over one-third of the total 
research programme, and emphasizes analysis of human performance, and computer-
based control and monitoring of the operational aspects of nuclear power plants. This 
work has resulted in the development of a monitoring system to help operators diagnose 
and mitigate the consequences of an accident. In addition, the SCORPIO Core 
Surveillance System, which was developed at Halden, was installed in the control room 
of a Swedish reactor at Ringhals. 

OECD LOFT PROJECT 

This Project was begun in 1982 as an international continuation of experiments 
performed at the Loss-of-Fluid-Test (LOFT) facility at the Idaho National Engineering 
Laboratory in the United States. This was a 50 MW reactor originally designed to 
perform experiments related to loss-of-coolant accidents in PWRs. It was later 
determined that it was also well suited for experiments and the collection of data on 
operational transients and multiple failure events that may occur in a commercial 
PWR. 

The final LOFT test was a severe accident experiment with significant fuel damage, 
including melting and release of fission products. Following its successful completion, a 
detailed examination of the damaged fuel is now being undertaken to define the extent of 
the damage and resolve uncertainties concerning peak fuel temperature, oxidation, and 
relocation of the fuel. The damaged fuel was radiographed and sliced at several locations 
to expose different sections. These sections were polished and examined chemically and 
physically to obtain information significant to the understanding of severe accidents. The 
experiment also investigated the behaviour of reactor cooling water, including its ability 
to quench the damaged fuel and its effectiveness in controlling the spread of fission 
products from damaged fuel into other parts of the reactor and outside the reactor 
coolant system. 

Countries participating in the LOFT Project include Austria, Finland, the Federal 
Republic of Germany, Italy, Japan, Spain, Sweden, Switzerland, the United Kingdom, 
and the United States. Each LOFT member will use the results of the tests to assess their 
computer codes and improve their understanding of reactor transients and severe 
accidents. Lessons learned during these exercises will lead to better risk assessments, 
improved accident management strategies, and updated regulations and siting 
requirements. 

EXAMINATION OF THE DAMAGED CORE OF 
THE TMI REACTOR 

OECD Member countries are also participating in analyses of samples from the Three 
Mile Island Unit 2 (TMI-2) nuclear power plant in the United States, which suffered a core 
melt in March 1979. This work is overseen by a Task Group of Members, in co-operation 
with the U.S. Department of Energy. The project consists of two tasks: a programme of 
experiments to examine samples removed from the TMI-2 core, and an analytical 
programme to evaluate severe accident calculational codes. 

In addition to U.S. laboratories, seven organisations from Canada, France, the Federal 
Republic of Germany, Sweden, Switzerland, the United Kingdom, and the CEC have 



analysed samples as part of the first task. These samples, from 10 core bores drilled 
through the consolidated portion of the core, produced three types of material: remnants 
of fuel rods remaining in their original geometry, material which had been melted 
(prior molten) and then resolidified around undissolved fuel fragments, and rock-sized 
pieces of completely prior-molten material. The participants also examined samples of 
loose debris obtained from above the prior-molten layer. The analyses have provided 
valuable information about the behaviour of molten core material and how it reacts, both 
chemically and physically, with other structures inside the reactor. This information will 
help develop strategies for managing severe accidents. 

The second task involves evaluating the capability of computer codes used to analyse 
severe accidents and developing of an international consensus on code assessment and 
the ability to predict the course of severe accidents. For the purpose of the calculations, 
the accident has been divided into four time periods. Eight countries and 13 participating 
organisations w:ll carry out the calculations for at least some phases of the accident, with 
completion of the exercise expected in 1990. 

During removal of the fuel from the reactor vessel, it became clear that the accident 
had progressed further than originally believed, particularly in the extent to which molten 
material flowerl inside the vessel around the instrument guide tubes and into the lower 
vessel region Although this region of the vessel experienced temperatures much higher 
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than it was designed for, it remained sealed, retaining the operating fluid pressures and 
the molten contents. The OECD TMI Vessel Investigation Project was established in 
1988 to determine the effects of this molten material on the strength and other 
properties of the vessel structure and its ability to contain heavily damaged fuel. The 
nature and full extent of the damage to the lower vessel structure will be explored, 
including an examination of samples of the steel wall and instrument penetrations to see 
if they have lost mechanical strength or were degraded by the thermal and chemical 
attack during the accident. 

The data obtained, and other information provided by the participants, will be 
integrated with that of the U.S. Department of Energy and the international co-operative 
programme referred to earlier. The results will contribute to a better understanding of 
severe accidents and source term phenomena based on an actual severe accident at an 
operating reactor. 

Organisations from Belgium, Finland, France, the Federal Republic of Germany, Italy, 
Japan, Spain, Sweden, Switzerland and the United Kingdom have agreed to participate in 
this project with the United State? and contribute to the funding. Remote-controlled 
cutting equipment had to be designed and is undergoing proving trials. When the removal 
of fuel and core structures from the vessel has provided access to the internal bottom 
areas, the equipment will be used to remove steel samples from the vessel wall. These 
will be examined in the United States and some of the other participating countries. 

PROGRAMME ON INSPECTION OF STEEL 
COMPONENTS 

The main international collaborative effort on Non-Destructive Examination (NDE) is 
the Programme for the Inspection of Steel Components (PISC) (see Chapter III, Primary 
Circuit Intergrity) organised jointly by the OECD and the CEC Joint Research Centre-lspra, 
the latter providing programme management and substantial resources. Thirteen NEA 
Member countries participate in Phase III which began in 1986. Earlier studies of the 
capability and reliability of ultrasonic testing procedures under ideal conditions are 
extended in Phase III to tests of various procedures under realistic conditions. The 
planning of detailed testing programmes in the seven topical areas was substantially 
completed in 1988, and a large number of inspection teams - u p to 25 for some 
activities - will participate in round robin tests, some of which have commenced. 

Initial work was completed on hot-cell inspection of cracked components withdrawn 
from reactor service. This confirmed quantitatively the judgements about the extent of 
cracking originally made by inspection experts working under industrial conditions. The 
validation of advanced techniques for sizing cracks was begun by teams from seven 
countries under realistic inspection conditions on a full-size pressure vessel facility. 

Difficult problems of defect identification are being addressed in round-robin tests of 
inspection capability and reliability. Ten countries will receive assemblies with cracks in 
the welds joining full-size pipes to nozzles and made of dissimilar steels. Inspections will 
begin in 1989 of defects inserted into steam generator tubes and stainless steel pipe 
welds. 

Preparatory studies were completed assessing mathematical models of ultrasonic 
inspection and a programme to validate models and promote their practical application is 
being prepared! The further assessment of data from PISC II provided new insights into 
the significant influence of human factors on inspection results. Qualifications, training, 
experience and attitude are important in obtaining consistently accurate results. There is 
also a strong tendency to make systematic errors in interpreting data from certain types 
and locations of defects. Such matters will be further pursued m the inspection activities 
of PISC III. 

The results of the earlier phases of PISC have been used to improve national inspection 
codes and procedures for thick section steels. It is expected that, for a much broader 



range of inspection requirements, PISC III will provide further guidance on capable and 
reliable procedures and the factors influencing their successful application. 

INTERNATIONAL STRIPA PROJECT 

Research into the disposal of radioactive waste has been carried out at the former 
Stripa iron-ore mine in central Sweden since 1976. The Stripa project is managed by the 
Swedish Nuclear Fuel and Waste Management Company (SKB) under the auspices of the 
NEA and under the guidance of a Joint Technical Committee composed of representa
tives from each participating country. The principal goals of the first two phases of this 
project were to develop techniques to assess the geology, hydrology, and geochemistry 
of potential sites for the disposal of radioactive waste, as well as to perform tests to 
examine groundwater flow within fractured rock and to assess properties of backfilling 
and sealing materials. Each of these main objectives was met, leading to considerable 
advancement of both investigative techniques and practical knowledge for repository 
siting and design. 

Tests are carried out through 
the Stripa Project in Sweden 
to assess the properties of 
materials used to backfill and 
seal radioactive waste reposi
tories. 

Phase 3 work commenced in 1986, and is due to be completed in 1991. This third 
(and final) phase includes participation from seven countries: Canada, Finland, Japan, 
Sweden, Switzerland, the United Kingdom, and the United States. Research isfocussed 
in three main areas: 1) site characterisation and model validation, 2) development of 
advanced methods and instruments for site investigation, and 3) techniques and 
materials for sealing groundwater flow paths in fractured rock. Progress was made 
toward investigating a previously "undisturbed" granite rock volume, and developing and 

44 



vaulting conceptual and mathematical models for groundwater flow through this rock 
volume. Development work advanced on several technologies, including seismic, radar 
and hydraulic instruments. Finally, the properties of different materials for injection 
grouting were studied, and plans were la>d for a large-scale grouting test. 

ALLIGATOR RIVERS ANALOGUE PROJECT 

A uranium ore deposit in the Alligator Rivers Region in Northern Australia is the focus 
of an international research project under NEA auspices. The study includes field 
investigations and modelling of the geochemical and hydrological conditions at the site. 
Supporting experimental programmes are also being performed. The results of this study 
are expected to contribute to the development of reliable and realistic models of 
radionuclide migration within geological environments and thus the assessment cf the 
long-term safety of radioactive waste repositories. The project is managed by the 
Australian Nuclear Science and Technology Organisation, ANSTO, with organisations 
from Japan, Sweden, United Kingdom and United States participating in the 
3-year programme. 

Information obtained by dis
mantling the Japanese JPDR 
reactor vessel is shared with 
other countries which partici
pate in the NEA programme 
to exchange experience on 
decommissioning nuclear fa
cilities. 

An extensive data base on the geology, geochemistry and hydrology of the ore body 
had previously been developed for exploration purposes. These data show that uranium 
in the upper weathered zone of the ore formation has been mobilised and slowly 
dispersed in the direction of groundwater movements. A major part of the study is to 
understand and describe this migration. 

During 1988 several field trips and experiments were organised to obtain further data, 
specific to the needs of the analogue project. These included additional borehole drilling, 
improved water sampling and further hydrological testing. Research teams within the 
participating countries are analysing these data and setting up models for describing past 
and present groundwater movements and geochemical conditions at the site. 
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DECOMMISSIONING NUCLEAR FACILITIES 

The interest and usefulness of the International Co-operative Programme for the 
Exchange of Scientific and Technical Information Concerning Nuclear Installations 
Decommissioning Projects are demonstrated by the active exchange of information and 
sharing of experience among the participants, as well as by the increasing number of 
decommissioning projects being proposed for the Programme. 

The work related to one of the original twelve projects, the Gentilly-1 reactor in 
Canada, was terminated this year and two projects were added, namely the NPD reactor 
in Canada and the Belgoprocess-Eurochemic plant in Belgium. A proposal for two 
additional projects in the Federal Republic of Germany is now being considered. 

The technical managers of the participating projects, which form the Technical 
Advisory Group, are responsible for implementing the Programme. They met twice in 
1988 and made technical visits to several decommissioning projects in the United 
Kingdom and France. Members of the Programme currently include Belgium, Canada, 
France, the Federal Republic of Germany, Italy, Japan, Sweden, the United Kingdom and 
the United States, with Spain, the IAEA and the UNIPEDE admitted as observers. 
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IX 
INFORMATION PROGRAMMES 

The dissemination of reliable information on key issues concerning nuclear power 
development and the results achieved through international co-operation is a decisive 
factor in the implementation of nuclear power programmes as well as in the evolution of 
sound energy policies. In addition to the specialists, political circles, the media and the 
general public must therefore benefit from such information. Although much of the 
material produced by the Agency is highly technical, its information programme is 
designed to make the results of its studies available to decision-makers and to interested 
public groups in a more easily understandable form. This also assists governments in 
their efforts to inform the general public on nuclear policies and practices. The Agency 
also provides a forum for public information specialists in the nuclear field to exchange 
experiences and thereby improve their ability to communicate effectively with the 
public. 

A full-scale reactor model in 
the Visitors Center shows the 
public exactly how a nuclear 
reactor works at the Ha-
maoka Nuclear Power Station 
in Japan. 

A BROADER PUBLICATIONS POLICY 

In addition to the annual Activity Report, which summarises the work of the Agency, 
the NEA publishes a Newsletter twice each year which contains analyses of major nuclear 
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issues and descriptions of current Agency projects and their results. To present the more 
detailed information which a non-specialist needs to become conversant with a particular 
topic in the nuclear energy field, the NEA recently initiated a series of Issue Briefs. Those 
published thus far discuss decommissioning, the role of the human factor, radioactive 
waste disposal and nuclear third-party liability regimes. The Agency's International 
Co-operative Projects (see Chapter VIII) were also the subject of a new booklet published 
this year. Considerable effort has been made to identify the appropriate audience for 
these publications within government, industry, the scientific community and the me
dia. 

SHARED EXPERIENCE IN COMMUNICATING 
WITH THE PUBLIC 

Scientific and technical subjects are particularly difficult to explain to the public, and 
nuclear power is no exception. Government authorities in the nuclear field must convey 
information to the public in a clear and comprehensible fashion. This is particularly 
important when the public needs to be informed during a nuclear emergency. As part of 
its post-Chernobyl programme, the NEA held a Workshop to review existing and planned 
national arrangements to inform the public during a nuclear emergency, to compare 
national experience in establishing and using such systems, and to exchange views on 
progress in this area. 

During an emergency which is serious enough to require involvement by national 
authorities, good planning of communications usually requires setting up a special 
information structure to deliver timely, clear, accurate and useful information to the 
public. Since 1986, many countries have taken steps to organise or improve domestic 
coordination in this field, and to set up crisis information units efficiently. This includes a 
clear definition of mandate, membership, equipment and training requirements. 

The Chernobyl accident also demonstrated the need to enhance systems to achieve 
effective interaction with the media as primary channels for rapid dissemination of 
information. National and local media have complementary roles, the latter being in much 
closer touch with the population, and being therefore more easily trusted. 

Communication with the public through non-media channels such as doctors', 
farmers' or teachers' organisations appears to be extremely important because they 
offer an established line of contact with homogenous groups of population scattered 
throughout the whole country whose members usually have identical concerns. This has 
not yet been fully exploited and progress is advisable in preparing these privileged 
channels to participate in the information process, in normal circumstances as well as 
during emergencies. 

The participants, primarily government officials, recognised the value of such a 
Workshop, particularly in providing personal contacts among those responsible for 
emergency communications with the public. 

Following a Workshop held in 1987 on problems of public perception of radioactive 
waste management issues, annual meetings are organised to share experience and 
discuss ways to improve communications with the public. The latest meeting was held in 
October in co-operation with the Swiss National Co-operative for the Storage of 
Radioactive Waste. Several joint projects were approved, including a series of brochures 
on national radioactive waste management programmes and an exchange of slides to be 
used to describe their programmes to the public in other countries. These projects are 
co-ordinated by the NEA Secretariat. 
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ANNEX I 

ADMINISTRATION AND STAFF 

The Secretary General of the OECD appointed Dr. Kunihiko Uematsu Uapanl Director General of the NEA in 

October 1988. replacing Howard K. Shapar on completion of his term. Dr. Uematsu was formerly an Executive 

Director of the Japanese Power Reactor and Nuclear Fuel Development Corporation (PNC). 

Ambassador Richard T. Kennedy (U.S.). was re-elected Chairman of the Steering Committee for Nuclear Energy, 

while Mr J. De Jong (Netherlands) and Dr. I. Makipentti.lFinland) were re-elected as Vice-Chairmen. Two sessions 

were held during the year, respectively in April and October. 

The personnel establishment in 1988 remained unchanged at 84, of whom 58 were employed in the Secretariat 

(including 28 professional staff) and 26 in the Data Bank (including 14 professional staff). 

The total appropriation to the Agency for 1988, including the Data Bank, was 58 million francs. 

ANNEX II 

LIST OF WORKSHOPS, SPECIALIST MEETINGS 
AND SYMPOSIA ORGANISED DURING 1988 

25-29 Jan. Joint NEA/CEC Workshop on Recent Advances in Reactor Accident Consequence Assessment 

- Roma, Italy 

10-12 Feb. NEANDC Specialist Meeting on Pre-equilibrium Nuclear Reactions - Semmering, Austria 

17-19 Feb Workshop on Public Information during Nuclear Emergencies - OECD. Paris 

26-28 April NEA Workshop on Excavation Responses in Deep Radioactive Waste Repositories - Implications 

for Engineering Design and Safely Performance - Winnipeg. Canada 

16-20 May IAEA/NEA International Symposium on the Feedback of Operational Safety Experience from 

Nuclear Power Plants - Paris 

CSNI Specialist Meeting on Nuclear Reactor Filtered Containment Venting Systems - Pans 

Workshop of CSNI Principal Working Group N° 3 (Fracture Assessment Group) - Stuttgart, 

Federal Republic of Germany 

International Conference on Nuclear Data for Science and Technology - Mito, Japan 

CSNI Workshop on Iodine Chemistry in Reactor Safety - Toronto, Canada 

NEACRP Specialist Meeting on In-Core Instrumentation and Assessment - Cadarache. France 

International Conference on Radiation Shielding - Bournemouth, United Kingdom 

Joint IAEA/NEA Conference on the Relationship between the Paris Convention and the Vienna 

Convention - Vienna, Austria 

21-23 Sept CRPPH Workshop on the Influence of Environmental Conditions on the Radiological Consequences 

of Nuclear Accidents - OECD, Paris 

3-5 Oct Workshop on Fracture Mechanics and NDE Techniques - Wurenlingen, Switzerland 

7 October Workshop on Steam Generator Integrity Testing - Stuttgart, Federal Republic of Germany 

7-10 Nov IAEA/FRG/NEA International Symposium on Regulatory Practices and Safety Standards for 

Nuclear Power Plants - Munich, Federal Republic of Germany 

17-18 May 

24 May 

30 May-

3 June 

2-3 June 

7-9 June 

12-16 Sept 

21 Sept. 



ANNEX III 

LIST OF PUBLICATIONS AND OTHER PRINTED MATTER 
PRODUCED IN 1988 

URANIUM - RESOURCES, PRODUCTION AND DEMAND including a Summary Report 

Statistical Update of URANIUM - RESOURCES, PRODUCTION AND DEMAND 

THE REGULATION OF NUCLEAR TRADE - Non Proliferation, Supply and Safety 

Volume 1: International Aspects 
Volume 2: National Regulations 

PARIS CONVENTION ON THIRD PARTY LIABILITY IN THE FIELD OF NUCLEAR ENERGY AND 

BRUSSELS CONVENTION SUPPLEMENTARY TO THE PARIS CONVENTION 
(Texts incorporating '.he Protocols of 1982 - 1988 Edition) 

ELECTRICITY, NUCLEAR POWER AND FUEL CYCLE IN OECD COUNTRIES Mam Data 
1988 Edition 

NUCLEAR ACCIDENTS: Intervention Levels for Protection of the Public 

Proceedings of the Baden Workshop on the NEAR-FIELD ASSESSMENT OF REPOSITORIES FOR 

LOW AND MEDIUM LEVEL RADIOACTIVE WASTE 

Proceedings of an NEA Workshop on EXCAVATION RESPONSE IN GEOLOGICAL REPOSITORIES 
FOR RADIOACTIVE WASTE 

Proceedings of an NEA Workshop on EPIDEMIOLOGY AND RADIATION PROTECTION 

IMPLICATIONS OF NUCLEAR SAFETY REQUIREMENTS FOR THE PROTECTION OF 

WORKERS IN NUCLEAR FACILITY 

Geological Disposal of Radioactive Waste: IN SITU RESEARCH AND INVESTIGATIONS IN OECD 
COUNTRIES 

NEA INTERNATIONAL CO-OPERATIVE PROJECTS 

NEA NEWSLETTER, 2 issues, Spring and Autumn 

NEA ISSUE BRIEF - The disposal of High-Level Radioactive Waste 

NUCLEAR WASTE BULLETIN No.3, December 1988 

NUCLEAR LAW BULLETIN Nos 41 and 42 

THE INTERNATIONAL HYDROCOIN PROJECT (Groundwater Hydrology Modelling Strategies for 
Performance Assessment of Nuclear Waste Disposal) Level 1: Code Verification 

PSACOIN LEVEL 0INTERCOMPARISON, Probabilistic System Assessment Code User Group: An 
International Code Intercompanson Exercise on a Hypothetical Safety Assessment Case Study for Radioactive 
Waste Disposal Systems 

INTERNATIONAL INTERCAUBRATION AND INTERCOMPARISON OF RADON, THORON 

AND DAUGHTERS MEASURING EQUIPMENT - Part II: Radon Daughter Measurement 
11988) 

RADIOACTIVE MATERIALS AND EMERGENCIES AT SEA 

THE BIOLOGICAL BASIS FOR THE CONTROL OF PRENATAL IRRADIATION 

GASTROINTESTINAL ABSORPTION OF SELECTED RADIONUCLIDES 

EMERGENCY PLANNING PRACTICES AND CRITERIA AFTER THE CHERNOBYL ACCIDENT 
A Critical Review 

Proceeding of an Ad Hoc Meeting on THE APPLICATION OF OPTIMISATION OF PROTECTION IN 

REGULATION AND OPERATIONAL PRACTICES 

CATALOGUE OF NEA PUBUCATIONS 
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WHERE TO OBTAIN OECD PUBLICATIONS 
OU OBTENIR LES PUBLICATIONS DE L'OCDE 

ARGENTINA - ARGENTINE 
Carlos Hirsch S.R.L.. 
Florida 165.4° Piso, 
(Galeria Gucmes) 1333 Buenos Aires 

Tel. 33.1787.2391 y 30.7122 

AUSTRALIA - AUSTRAL1E 
D A Book (Aust.) Pty. Ltd. 
11-13 Station Slreel (P.O Box 163) 
Mitcham. Vic. 3132 Tel (03) 873 4411 

AUSTRIA - AUTRICHE 
OECD Publications and Information Centre, 
4 Simrockstrassc, 
5300 Bonn (Germany) Tel. (0228) 21 60.45 

Gerold & Co.. Graben 31. Wien I Tel. 52.22.35 

BELGIUM -BELGIQUE 
Jean dc Lannoy. 
Avenue du Roi 202 
B-l060Bruxelles Tel. (02) 538.51.69 

CANADA 
Renouf Publishing Company Ltd 
1294 Algoma Road. Ottawa. Ont. KIB 3VV8 

Tel: (613) 741-4333 
Stores: 
61 rue Sparks St.. Oltawa. Ont. KIP 5RI 

Tel: (613* 238-8985 
211 rue Yonge St.. Toronto, Ont. M5B IM4 

Tel: (416) 363-3171 
Federal Publications Inc.. 
301-303 King St. W . 
Toronto, Om. M5V IJ5 Tel. f»I6)58I-1552 
Les Editions la Liberie inc., 
3020 Chemin Sainte-Foy, 
Sainte-Foy. PQ. GIX 3V6, Tel. (418)658-3763 

DENMARK - DANEMARK 
Munksgaard Export and Subscription Service 
35. Narre Segadc. DK-1370 Kebenhavn K 

Tel. +45.1.12.85.70 

F I N L A N D - FINI.ANDE 
Akaleeminen Kirjakauppa, 
Kcskuskalu I. 00100 Helsinki 10 Tel. 0 12141 

FRANCE 
OCDE/OECD 
Mail Ordcrs/Commandes par corrcspondance. 
2, rue Andre-Pascal. 
75775 ParisCedex 16 Tel. ( I ) 45.24.82.00 
Bookshop/Librairie: 33. rue Octave-Feuillel 
75016 Paris 

Tel. ( I ) 45.24.81.67 or/ou (1)45.24.81 81 
Librairie de I'Universitc, 
12a, rue Nazareth. 
13602 Aix-cn-Provcncc Tel. 42.26.18.08 

GERMANY - ALLEMAGNF 
OECD Publications and Information Centre, 
4 Simrockstrasse, 
5300 Bonn Tel. (0228) 21 60.45 

GREECE - GRECE 
Librairie Kauffmann, 
28. rue du Stade. 105 64 Athens Tel. 322.21.60 

HONG KONG 
Government Information Services, 
Publications (Sales) Office. 
Information Services Department 
No. I. Battery Palh, Central 

ICELAND - ISLANDE 
SnzbjOrn Jonsson & Co., h.f.. 
Hafnarslrxti 4 & 9. 
P.OB. 1131 - Reykjavik 

Tel. 13133/14281/11936 

INDIA - INDE 
Oxford Book and Stationery Co , 
Scindia House, New Delhi 11 (XX)I 

Tel 331 5896/5308 
17 Park St . Calcutta 700016 Tel 240832 

INDONESIA - INDONESIE 
Pdii-Lipi. P.O Box 3065/JKT Jakarta 

Tel. 583467 

IRELAND- IRLANDE 
TDC Publishers - Library Suppliers. 
12 North Frederick Street, Dublin I 

Tel. 744835-749677 

ITALY - ITALIE 
Libreria Commissionaria Sansoni. 
Via Benedetto Fortini 120/10. 
Casella Post 552 
50125 Firenze Tel. 055/645415 
Via Bartolini 29. 20155 Milano Tel. 365083 
La diffusione dclle pubblicazioni OCSE vicne 
assicurata dalle principali tibrche ed anchc da : 
Editrice c Libreria Herder. 
Piazza Montecitorio 120,00186 Roma 

Tel. 6794628 
Librcria Hoepli, 
Via Hrepli 5. 20121 Milano Tel. 865446 
Libreria Scientifica 
Dott. Lucio de Biasio "Aeiou" 
Via Meravigli 16, 20123 Milano Tel. 807679 

JAPAN - JAPON 
OECD Publications and Information Centre. 
Landic Akasaka Bldg . 2-3-4 Akasaka. 
Minato-ku, Tokyo 107 Tel. 586 2016 

KOREA - COREE 
Kyobo Book Centre Co Ltd. 
P.O.Box: Kwang Hwa Moon 1658. 
Seoul Tel. (REP) 73078.91 

LEBANON - LIBAN 
Documenta Scientifica/Redico. 
Edison Building, Bliss St.. 
P.O.B. 5641, Beirut Tel 354429-344425 

MALAYSIA/SINGAPORE -
MALAISIE/SINGAPOUR 
University of Malaya Co-operative Bookshop 
Ltd., 
7 Lrg 5IA/227A, Petaling Jaya 
Malaysia Tel. 7565000/7565425 
Information Publications Pie Lid 
Pei-Fu Industrial Building. 
24 New Industrial Road No. 02-06 
Singapore 1953 Tel. 2831786. 2831798 

NETHERLANDS - PAYS-BAS 
SDU Uitgeverij 
ChristofTel Plantijnslraat 2 
Postbus 20014 
2500 EA's-Gravenhage Tel 070-789911 
Voor beslellingen: Tel 070-789880 

NEW ZEA' .AND - NOUVELLE-ZELANDE 
Government Printing Office Bookshops: 
Auckland: Retail Bookshop. 25 Rutland Stscet, 
Mail Orders. 85 Beach Road 
Private Bag C.P.O. 
Hamilton: Retail: Ward Street. 
Mail Orders, P.O. Box 857 
Wellington. Retail. Mulgrave Street, (Head 
Office) 
Cubacade World Trade Centre, 
Mail Orders, Private Bag 
Christchurch: Retail, 159 Hereford Street, 
Mail Orders. Private Bag 
Dunedin: Retail, Princes Slreel. 
Mailorders. P.O. Box 1104 

NORWAY - NORVEGE 
Narvesen Info Center - NIC, 
Berlrand Narvesens vei 2. 
P.O.B. 6125 Elterstad. 0602 Oslo 6 

Tel. (02)67.83.10.(02)68.40.20 

PAKISTAN 
Mirza Book Agency 
65 Shahrah Quaid-E-A/am, Lahore 3 Tel 66839 

PHILIPPINES 
I J. Sagun Entei prises. Inc. 
P O Box 4322 CPO Manila 

Tel 695-1946.9279495 

PORTUGAL 
Livraria Portugal. Rua do Carmo ""',-14, 
1117 l.isboa Codex Tel 360582/3 

SINGAPORE/MALAYSIA -
SINGAPOUR/MALAISIE 
See "Malaysia/Singapor". Voir 
• Malaisic/Singapour« 

SPAIN - ESPAGNE 
Mundi-Prcnsa Libros, S.A.. 
Caslcllo 37. Apartado 1223. Madrid-28001 

Tel. 431.33.99 
Libreria Bosch, Ronda Universidad 11, 
Barcelona 7 Tel 317.53.08/317.53 58 

SWEDEN - SUEDE 
AB CE Fritzcs Kungl Hovbokhandel. 
Box 16356. S 103 27 STH. 
Rcgcringsgatan 12. 
DS Stockholm Tel. (08) 23.89 00 
Subscription Agency/Abonncmcnts: 
Wennergrcn-Williams AB. 
Box 30004. SI04 25 Stockholm Tel. (08)54.1200 

SWITZERLAND - SUISSE 
OECD Publications and Information Centre. 
4 Simrockstrasse, 
5300 Bonn (Germany) Tel (0228) 21.60.45 

Librairic Payot, 
6 rue Grenus. 1211 Geneve 11 

Tel (022)31.89.50 

Maditcc S.A. 
Ch. des Palettes 4 
1020 - Renens/ Lausanne Tel (021)635.08.65 

United Nations Bookshop/Librairie des Nations-
Unics 
Palais des Nations. 1211 - Geneva 10 

Tel 022-34-60-11 (ext. 48 72) 

TAIWAN - FORMOSE 
Good Faith Worldwide Inl'l Co. Ltd. 
9th floor. No. 118, Sec.2, Chung Hsiao E. Road 
Taipei Tel. 391.7396/391.7397 

THAILAND - THAILANDE 
Suksil Siam Co.. Ltd . 1715 Rama IV Rd. 
Samyam Bangkok 5 Tel. 2511630 

INDEX Book Promotion & Service Ltd. 
59/6 Soi Lang Suan, Ploenchit Road 
Patjumamwan, Bangkok 10500 

Tel. 250-1919. 252-1066 
TURKEY - TURQUIE 
Kultur Yayinlari Is-Turk Ltd Sli 
AtalUrk Bulvari No: 191/Kat. 21 
Kavaklidere/Ankara Tel 25.07 60 
Dolmabahce Cad. No: 29 
Besiktas/lstanbul Tel. 160.71.88 

UNITED KINGDOM - ROYAUME-UNI 
H.M. Stationery Office. 
Postal orders only: (01)873-8483 
P.O.B 276. London SW8 5DT 

Telephone orders: (01) 873-9090, or 
Personal callers: 
49 High Holborn. London WCIV 6HB 
Branches at: Belfast. Birmingham. 
Bristol. Edinburgh. Manchester 

UNITED STATES - ETATS-UNIS 
OECD Publications and Information Centre, 
2001 !. Strcel. N.W.. Suite 700. 
Washington. DC. 20036 - 4095 

Tel (202) 785.6323 

VENEZUELA 
l.ibreria del Esle. 
Avda F. Miranda 52, Aptdo. 60337, 
Edificio Galipan, Caracas 106 

Tel. 951 17.05/951 23.07/951.12.97 

YUGOSLAVIA - YOUGOSI.AVIF. 
Jugoslovenska Knjiga. Kncz Mihajlova 2. 
PO.B 36. Bcograd Tel 621 992 

Orders and inquiries from countries where 
Distribulors have not yet been appointed should be 
sent to: 
OECD, Publications Service, 2. rue Andre-Pascal, 
75775 PARIS CEDEX 16 

l.cs commandes provenant dc pays oil I'OCDF. n'a 
pas encore designe dc distribulcur doivent itrc 
adrcssecs it : 
OCDE. Service des Publications 2, rue Andre-
Pascal. 75775 PARIS CEDEX 16. 
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