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

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

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

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

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

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

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

This is achieved by: 

- encouraging harmonisation of national regulatory policies and practices, with particular 
reference to the safety of nuclear installations, protection of man against ionising 
radiation and preservation of the environment, radioactive waste management, and 
nuclear third party liability and insurance; 

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

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

- setting up international research and development programmes and joint 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 

The rate at which international events have developed . is past year has 
emphasized once again the strong degree of interdependence between countries in 
the crucial areas of economic development, energy and the environment. An 
increasing number of countries began to show real concern over the need to 
decrease the production of greenhouse gases, while meeting their energy 
requirements. 

While several countries are pausing in the development of their nuclear 
programmes, there are signs that nuclear power growth may pick up in the medium 
to longer term. Moreover, increasing interest is being shown in the potential .if small 
and medium power reactor; both for niche applications and, for some countries, as a 
means to relaunch the nuc.ear industry. A report was prepared by a group of experts 
who examined the "state-of-the-art" and prospects for these types of reactor. It 
concludes on a positive note but suggests that more work on an international basis 
still has to be done. 

In 1990, NEA activities contributed to the reinforcement of international co
operation to support Member countries in formulating and implementing their nuclear 
energy policies. While maintaining the high priority on safety and regulatory 
questions, emphasis was also given to the economic and technological factors that 
will condition the future of nuclear power. 

An important move was made toward developing contacts and possible co
operation with non-Member countries, notably European Economies in Transition. As 
a first step, an information seminar was held with senior r ;clear experts from 
Czechoslovakia, Hungary, Poland, Romania and the USSR, as well as Yugoslavia. As 
a result, possible forms of co-operation in the areas of nuclear safety and regulation, 
international civil liability and public information have been identified. 

In the field of reactor safety research, an important series of workshops was held, 
dealing in particular with applications and limitations of probabilistic safety analysis, 
stability of boiling water reactors, safety assessment of reactor pressure vessels, and 
the ability to predict fracture of reactor components. 

A major symposium held in Madrid (Spain) presented to the international 
community the results of the tests carried out under the LOFT Project (Loss-of-Fluid 
Test). The results brought significant new information on the behaviour of a nuclear 
reactor during a severe accident, in particular by increasing the understanding of 
relevant phenomena, such as the behaviour of molten fuel, the release and 
distribution of fission products, and the generation of hydrogen. 

The new Committee on Nuclear Regulatory Activities (CNRA), sei up in 1989 to 
promote co-operation and the exchange of information between the nuclear 
ragulatory bodies in OECD countries, moved quickly into action by holding a special-
issue meeting on human factors in operational safety. 

Following the completion of the new recommendations of the International 
Commission on Radiological Protection (ICRP), the NEA organised a seminar to bring 
together experts from the nuclear safety and the radiation protection communities to 
review the implications of these recommendations on nuclear safety and regulatory 
policies, and to discuss issues of interface between their respective disciplines. 
Preparations were also started with the International Atomic Energy Agency (IAEA) 
for the revision of the joint Basic Safety Standards for Radiation Protection, issued by 
the NEA, IAEA, World Health and International Labour Organisations, which will be 
carried out in the next two years. 



A broad consensus emerged at international level among expert committees of the 
NEA. IAEA and the CEC. in the form of an international Collective Opinion on the 
availability and reliability of methods to assess the long-term safety of radioactive 
waste disposal sites. One of the Opinion s important conciusions is that the safety 
assessment methods currently available, coupled with sufficient information from 
potential sites, make it possible to determine whethei radioactive waste disposal 
si*es would offer a satisfactory level of safety, both for today and in the 'ong term. 
As regards the implementation of national programmes, significant progress was 
made in the construction of new sites for the disposal of low-level waste, notably in 
Finland and in France. As for the disposal of high-level and long-lived radioactive 
waste into deep geological formations, difficulties at the local level have delayed 
progress in several national programmes aiming at detailed investigations at 
potential repository sites. The construction of a new underground laboratory did start 
in Sweden, and exploratory drilling was authorized at Dounreay and Sellafield, in the 
United Kingdom. 

Continued efforts were made, together with the IAEA, to reinforce international 
nuclear law, and a series of actions were taken by the Steering Committee for 
Nuclear Energy to update the Paris Convention on nuclear third party liability. Thus, it 
was agreed that installations being decommissioned that satisfy certain technical 
criteria can be removed from the coverage of the Convention. The Steering 
Committee also recommended that the level of tiie nuclear operator's liability be 
significantly increased, and that, in the event of a nuclear accident, only one court 
should have jurisdiction at national level over the claims for compensation. 

The scientific services concentrated on the compilation and critical review of 
computer codes and data usod in the safety assessment of nuclear waste disposal 
sites. Data for some of the key nuclear elements considered in these assessments 
have been reviewed by expert groups with a view to publication. 

Special emphasis continued to be laid on the preparation and dissemination of 
publications setting out the results of the Agency's work in a form readily accessible 
to decision-makers and the media. An important achievement in the field of public 
information was the introduction of the International Nuclear Event Scale aimed a! 
informing the public on the degree of severity of nuclear incidents and accidents. 
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I 

TRENDS IN NUCLEAR POWER 

FACTS AND TRENDS 

Statistics indicate that demand for electricity in OECD countries will increase by 
around 2.5 per cent a year up to the year 2000, and will continue to rise well into the 
next century. The increase is expected to be significantly higher elsewhere. 
Meanwhile, several countries are marking a pause in the development of their 
nuclear programmes or have even decided in some instances to relinquish their 
commitment to this source of energy. In 1990, nuclear power's share of total 
electricity production throughout the OECD reached about 23 per cent and is 
expected to stabilise at some 21 per cent by the year 2000. 

At the end of 1990, 324 nuclear power plants were in operation in OECD countries, 
and 23 reactors were under construction. The total operating capacity of these plants 
stood at 262 GWe, and the projections for the year 2000 reached 295 GWe. This 
projection is lower than those of the past few years, in part due to the slower growth 
in overall energy demand as a result of conservation and other measures to improve 
energy efficiency, and to the earlier over-ordering and construction of large plants 
after the oil crisis in the early 1970s, which has led to few orders being placed since 
for base-load plants of any type. 

The concern shown by public opinion about the safety of nuclear installations after 
the Chernobyl accident and about the availability of solutions to dispose of 
radioactive waste has also had an effect on the continued qrowth of the nuclear 
industry. 

Construction of new nucleai 
power plants continues in For the medium to longer term, however, there are signs that nuclear power will 
several OECD countries, notably begin to grow at an increased rate, as some countries continue to implement major 
Canada, France, Japan, the new nuclear power programrr.es and others reach the point of having to reconsider 
United Kingdom and the United earlier plans to phase out, or not further develop, nuclear capacity. 
States. 
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NUCLEAR SAFETY 

The continuing safe operation of nuclear power plants is recognised as one of the 
essential ingredients in the revitalisation of the nuclear energy option. To accomplish 
this, there is a trend towards placing attention equally on the feedback of lessons 
learned from minor incidents that occur from time to time, generally without 
consequences for public health and safety, and on research into the prevention and 
mitigation of severe accidents, which are extremely rare events. Many of the former 
type of events are entered into the NEA's Incident Reporting System, and are 
analysed to influence operations and regulatory actions to avoid their recurrence or 
even more severe events that they could lead to. Research into severe accidents has 
opened up new areas of chemistry and physics requiring the co-ordination of efforts 
of many scientific workers studying different aspects of postulated severe accidents. 

Another trend in this field relates to the question of probability: to what low 
probability should events be considered? During a recent workshop on applications 
and limitations of probabilistic safety analysis (PSA), the meaning and usefulness of 
probabilities of events below the range of 10 7 to 10 6 per reactor year were 
seriously debated. At about the same time, experts from radiation protection and 
nuclear safety discussed how to deal with the very low probabilities of biological 
damage associated with low radiation doses, and with the similarly low probabilities 
of severe accidents in nuclear power plants. The suggestion being considered is that 
extremely low probabilities are beyond the realm of human experience, and should 
therefore not play a major role in safety and protection. 

Another area receiving more attention is the assessment of long-term degradation 
or ageing of nuclear power plants, and particularly of key structural components. 
Since the reactor pressure vessel cannot be replaced, and is susceptible to radiation 
ambrittlement, it is becoming the object of particular interest. 

Much effort is currently being devoted to the development of future reactor 
designs that may be seen as bringing additional safety assurances — for example 
through the concept of "passive safety" — and that may therefore become more 
widely acceptable to the public. While a fairly large number of reactor manufacturers 
are devoting resources toward such new designs, thr nuclear community is seeking 
increasingly an international consensu? on related safety and regulatory 
requirements. As a first step in this direction, there are indications of a move toward 
a better integration of the necessary safety research. In parallel, notably as a result 
of changes in Eastern and Central Europe, the benefits of a common approach to the 
regulation of the safety of nuclear power plants in a region such as Europe, are 
beginning to be perceived. 

RADIATION PROTECTION 

One of the major developments in the field of radiation protection is the revision of 
the main recommendations of the International Commission on Radiological Protection 
(ICRP), which were adopted in November 1990 This review was prompted by the need 
to revise the radiation risk factors on the basis of recent advances in scientific 
knowledge about the harmful effects of radiation. It was also the occasion for the ICRP 
to rationalise and consolidate into a streamlined text the complex of conceptual and 
operational guidance that had been developed progressively during the last decade. 

The ICRP recommendations, expressed in conceptual and scientific terms, are not 
directly applicable in the regulatory and operational domain. Intergovernmental 
organisations therefore need to convert them into terms that can be of direct use to 
national authorities and experts. In (his respect, the preparatory work for (he revision 
of the joint Basic Radiation Protection Standards of the NEA, IAEA, World Health and 
International Labour Organisations was started in 1990. 



Some aspects of the new ICR3 recommendations, in particular the lower 
recommended dose limits for workers, pave the way for the introduction into national 
regulations of more restrictive requirements concerning the exposure of workers. This 
development has raised concern among regulatory authorities and nuclear operators 
in view of the potential difficulty and cost of keeping the exposure of some groups of 
workers, in particular miners and maintenance workers at nuclear power plants, 
within new. more restrictive limits. This has led to an increased emphasis on the 
assessment of levels and trends of worker exposures and on the development of 
methods and techniques for the reduction of worker doses. This is a field in which 
the NEA is making a significant contribution with the development of the inter
national Information System on Occupational Exposures (ISOE). 

The assessment and management of the radiological consequences of nuclear 
accidents is another area where a concentration of international interest was again 
observed during the past year. This was prompted by the recognition that the impact of 
the Chernobyl accident, although individual doses in many countries were initially 

The new ICRP recommendations 
will lead to the development ol 
new methods and techniques lor 
the reduction of worker doses. \*—mamf 
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overestimated, appeared to be more severe than expected in the affected territories of 
the USSR (particularly in Bielorussia and the Ukraine), in terms of the long-term 
consequences of land contamination and the increasing number of people who may need 
to be relocated. A major international study of this impact and of the criteria adopted by 
the Soviet authorities to establish remedial actions was carried out in 1990 under IAEA 
auspices, while other organisations, such as the ICRP and the NEA, focused their efforts 
on the development and refinement of principles and criteria for intervention. 

m 

RADIOACTIVE WASTE MANAGEMENT 

The safe storage and disposal of radioactive waste continues to be one of the 
main areas of public concern, and is therefore the object of increasing attention by 
the nuclear community. The activities in this field since the 1980s have included in 
situ research on various aspects of geological disposal for high-level and long-lived 
radioactive waste, and the development of methods for the assessment of the long-
term safety of repositories. The nuclear experts of the CEC, the NEA and the IAEA 
reached a consensus on this latter point, contained in a Collective Opinion. Entitled 
Disposal of Radioactive Waste: Can Long-Term Safety be Evaluated?, the statement 
expressed the confidence of the scientific community in the methods now available 
to evaluate the long-term safety of waste repositories. 

Following this progress, it is likely that potentially suitable sites will be identified 
and investigated in several OECO countries during the 1990s, representing a major 
step forward in the implementation of practical disposal solutions. Thus, while safety 
assessment methods will continue to improve, an increasingly important objective of 
national programmes will be to "characterise" potential disposal sites, so as to 
obtain a sufficiently complete understanding of their geological and other features 
relevant to repository safety, engineering and design. 

In the area of low-level waste management, considerable progress has been made in 
Finland and in France with the construction of the Olkiluoto facility and the decision to 
proceed with the construction of the Soulaines facility, respectively. In Spain and the 
United Kingdom, site investigations and the implementation of plans for the construction 
and operation of new repositories also advanced. In the United States, a large 

'MMMMWP'*tl 
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The safe storage and disposal of 
radioactive waste continues to 
be a prerequisite for the future of 
nuclear power. 
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Site investigations and the 
implementation of plans lor the 
construction and operation of 
lepositories tor radioactive 
wastes are well advanced in 
several OECD countries, like 
here at the El Cabril site, in 
Spain. 

programme has been launched on environmental restoration and waste minimisation 
issues, notably to improve the environmental situation at existing nuclear sites Work 
continued in Germany on verifying that the Gorleben salt dome is suitable as a repository 
for all kinds of waste. 

NUCLEAR THIRD PARTY LIABILITY 

Governments are actively seeking to broaden and modernise international liability 
conventions to secure more effective compensation of damages that might be caused 
by a major nuclear accident. In parallel with this process of revision of the nuclear 
third party liability regime on a worldwide scale, a number of actions concerning the 
operation of the Paris Convention have been taken. Ore of the main developments 
was a recommendation that the Parties to the Convention increase the minimum 
level of the operator's liability, up to 150 million Special Drawing Rights, in order to 
re-establish, at a higher level, a greater harmonization of the amounts of liability in 
the different countries. 
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II I f 

NUCLEAR DEVELOPMENT 
AND THE FUEL CYCLE 

During the year under review, the Agency has examined a range of issues that 
directly affect the development of nuclear power and the fuel cycle, as well as broader 
aspects that have the potential tc influence the future viability of the nuclear option. 

DEMAND AND SUPPLY FORECASTS 

Owing to concerns over security of energy supplies, as well as expected rises in 
the costs of alternative energy production technologies, which partly stem from 
increasing concern over environmental problems, some countries that had instituted 
a nuclear moratorium or had postponed further decisions on nuclear power, were 
reconsidering their options. In Finland, for example, the utilities were preparing to go 
forward with an application to construct a fifth nuclear power plant that had been 
put in abeyance after the Chernobyl accident. In the United States, it became known 
late in the year that under the National Energy Strategy, the Administration would be 
committed to encouraging the further use of nuclear power. Moreover in Japan, 
despite active opposition from some sections of the public, the Government 
continued to plan for a large increase in nuclear capacity. In Sweden, according to an 
inter-party agreement reached in January 1991, the time at which the nuclear phase-
out can begin and the rate at which it will proceed will depend on the results of 
electricity conservation measuu.s, on the supply of electricity from environmentally 
acceptable sources and on whether internationally competitive electricity prices can 
be maintained. The 1980 parliamentary decision to phase out nuclear power by 2010 
has not been reconsidered. 

The supply of uranium will be 
sufficient to meet the expected 
requirements over the short term. 
A uranium ore mine in 
Saskatchewan, Canada. 
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After the publication of the "Red Book" prepared in 1989 on the world uranium 
resources supply and demand situation, the NEA's Uranium Group published a 
bilingual pocket-sized report entitled Statistical Update 1990, Uranium Hesources. 
Production and Demand. The statistical update includes information on reasonably 
assured resources, estimated additional assured resources, uranium exploration 
expenditures (both domestically and abroad), uranium production, employment, and 
reported uranium stocks. It also includes short-term projections (up to the year 2005) 
for uranium production capability, installed nuclear electricity generating capacity, 
and annual reactor-related uranium requirements. The projections were developed by 
specialists who first estimated power growth, then considered the number and types 
of reactors likely to be deployed, and finally calculated the expected uranium 
demand. 

The study, including data up to 1st January 1990. indicates that the supply of 
uranium will be sufficient to meet the expected requirements over the short term. 
The OECD "reasonably assured" uranium resources in the cost range of less than 
$80/kg have decreased by about 5 per cent over the last two years. Uranium 
production has also decreased by about 4 per cent over the same time frame. 
Uranium exploration expenditures have decreased by about a third in 1989, and the 
reported employment in production centres has also decreased slightly 
(11 per cent). At the same time, projections for production capability for the years 
2000 and 2005 have risen. For the year 1995, the projections for low-cost uranium 
production capability ($80/kg and less) have also increased, but the projected 
production capability based on higher-cost uranium ($130/kg or less) has decreased. 

STATUS OF NUCLEAR POWER PLANTS 
(as of 31st December 19901 

Nuclear Power Plants by Developing Stage 

(Net GWe) 

Country 

Connected to the grid 

Units Capacity 

Under Construction 

Units Capacity 
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Planned 
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Cantd* 

Finland 

Franc* 

Germany 

Italy 

Nttntrlandi 

Spain 

Switzerland 

UnHtd Kingdom 

i 
UnHad Statu 

OECDTOTAL 

7 

20 

4 

56 

21 

0 

12 

5 

37 

324 

55 

137 

2.3 

55.8 

22 4 

00 

0 

2 

0 

5 

0 

00 

100 

30 

112 

1000 

2S1.S 

00 

17 

0.0 

6.9 

0.0 

0 

40 
2 
9 

30 4 

35 
70 

12 
0 
0 

107 

00 

00 

0 

0 

0 

0 

0 

00 

3 

0 

0 

0 

i ° 
1 

3 

I 

I 23 

00 
00 

12 

30 

23.5 

0 
0 
0 

0 

3 

0.0 

0.0 

00 

00 

0.0 

0 

34 

00 

00 

00 

00 

00 

00 

3.4 

0 

9 

0 

2 

0 

00 

5 

0 

0 

0 

0 

0 

21 

00 

75 

00 
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00 

0 
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00 

00 

00 

00 

60 
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" Gross data converted to net by the Secretariat 



While the future situation of the nuclear industry is considered to be potentially 
dynamic, the new demand for nuclear power is modest. In OECD countries, except 
for France. Japan and Canada, new orders are not foreseen for the time being Under 
such circumstances, large sections of the nuclear supply industry are confined to 
maintenance or backfitting work, or activities concerning decommissioning of nuclear 
power plants. On the other hand, it has become difficult to employ new graduates or 
to keep qualified manpower in the industry. The average age of qualified manpower 
in the nuclear power plant operation sector has moved toward the upper end of the 
normally expected working life. Before very long, a shortage of qualified manpower 
could be expected, although a decline in such manpower requirements might occur in 
the near term in the manufacturing sector. The situation on the supply side appeared 
also to be changing correspondingly with the environment surrounding the nuclear 
industries. A decrease of students majoring in nuclear engineering and a reduction in 
the number of courses offered could be observed. Whether this could lead to 
problems in pursuing future nuclear development is not clear, but it may well be that 
the rate at which new nuclear plants can be commissioned during the early years of 
the next century could be affected by this factor. 

ECONOMIC STUDIES 

Although only a few commercial nuclear facilities will be decommissioned this 
century, there is already public concern in several OECD countries about the costs of 
this decommissioning. In some countries, cost estimates are required now in order to 
establish government-controlled funds for decommissioning activities and to decide 
on policies. These cost estimates vary widely, and this has been taken in some 
quarters as reason to distrust each individual cost estimate. It seems that, apart from 
the variations see,- when making international comparisons because of fluctuating 
exchange rates, theta variations can broadly be divided into two categories: one 
associated with differences in expected engineering requirements and the other 
linked to assumptions or conditions that are imposed on cost estimation. These 
assumptions and conditions, such as plant capacity, plant type, regulatory 
framework, and a variety of economic conditions, can differ greatly from one cuat 
estimate to another, and may well cause much of the wide variation in figures put 
forward. An expert group established under the NEA Nuclear Development 
Committee is now examining the factors that affect decommissioning cost 
estimates. The resultant report will be published in 1991. 

A similar project has recently been started on the total costs related to a nuclear 
waste repository. Again, a wide variety of published cost estimates for the disposal 
of highly radioactive waste or spent nuclear fuel has led to the criticism, which 
reports claim to be unwarranted, that the technology is not well understood and the 
cost estimates are not credible. A group of experts has been established to explore 
how well the costs of these types of repository are understood. 

A study was also initiated on the broad economic impacts of nuclear power. This 
study is intended to address macroeconomic and other policy concerns that were not 
covered in previous studies on economic topics, and which include substantial 
methodological and practical problem . 

The Agency also commenced a study on plant life extension and plar.t life 
management issues. The decision-making process associated with plant ageing will 
be examined, as well as the information requirements needed to support and reduce 
the uncertainties in the decisions taken. 



I TECHNICAL DEVELOPMENTS 

•/•: Small and medium-sized reactors ISMRs) in the power range of 10 to 
600 megawatts are being designed in several countries, both for heat or electricity 

Tv generation. A study, entitled Small and Medium Reactors: Status and Prospects, 
•• looked at various related issues, including rationale, main technological features. 

' t -. economic and market aspects, and factors impeding the development of SMRs. 

j . There are seven designs for plants dedicated to heat production and 16 for power 
.; reactors listed in the SMR study as being under development in OECD countries. They 

represent all the technological lines of the large reactors, and make extensive use of 
'T' advanced features and passive systems while putting emphasis on simplification of 
:: the design. It is expected that this wi l l result in several beneficial characteristics: 

greater f lexibi l i ty in meeting uti l i ty needs, more appropriate size lor small grids. 
faster construction, higher safety margins, and a longer period before operator action 
is needed in case of abnormal operations. 

Many studies were done in different countries on the economic aspects of these 
SMRs. In several cases, they have been found to be cost-competitive w i th large 
nuclear and fossil-fuel power plants for electricity production, and with fossil plants 
for heat generation. SMRs are expected to provide a valuable contribution, increasing 
the nuclear share of the electricity market (especially for small grids or low-growth 
areas), opening up new markets in heating applications and in improving public 
acceptance. However, the general problems of the nuclear industry also reflect on 
the adoption of SMRs. including the current reluctance to invest in a first-of-a-kind 
product, and difficulties in establishing prototypes and demonstrating their economic 
competit iveness. In this regard, an international effort could make an important 
contribution, and the Agency has been invited to consider recommendations as to 
future steps that could be taken. 

The NEA's Uranium Group 
visited the Olympic Dam mine 
site during its meeting in 
Australia, in September. 
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In several Member countries, there has been continued research at a low level of 
funding into the possibilities of separating out of spent fuel some of the higher 
actinide isotopes in addition to plutonium and uranium, as well as certain 
radioactive fission products, so that they could be eliminated either by recycling 
them as reactor fuel or by subjecting them to bombardment by neutrons in an 
accelerator. If this could be done efficiently, and without the generation of 
additional troublesome waste, there could be benefits to the management of the 
back-end of the fuel cycle, even though it would still be necessary to construct and 
operate geological disposal facilities for the remaining wastes. A considerable 
amount of research and development would be needed to bring any new 
approaches into operation. In order to help co-ordinate and enhance the value of 
current research efforts, the NEA has set up an information exchange programme 
on actinide and fission product separation and transmutation. A first meeting was 
held in Mito City, Japan, at the invitation of the Japanese Science and Technology 
Agency. It was attended by representatives from eleven Member countries, the 
IAEA and the Commission of the European Communities, and led to several ideas 
for specialist workshops to be held in the next year or so at laboratories active in 
this field. 

A study has been initialed on the 
broad economic impacts of 
nuclear power. Aerial view of 
the construction site of the 
Sizewell "B" nuclear plant in the 
United Kingdom. 

Based on the various activities conducted over the last decade, the Agency 
continued to provide assessments of nuclear technology for incorporation into the 
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work of other international organisations, such as the International Energy Agency 
(IEA). the IAEA and the OECD's Environment Directorate. Several of these activities 
relate to analyses of the role that nuclear power could play in avoiding the 
environmental detriment from the use of other means of electricity generation as 
well as in contributing to the security of energy supply. 

REGIONAL STUDIES 

Political developments in Eastern and Central Europe have had their mark on the 
NEA as on other international bodies. The NEA participated with the IEA and the 
OECD Environment Directorate in preparing the OECD's input to the study of the 
Soviet economy commissioned by the top seven industrialised countries at their 
Houston Summit, and to which the International Monetary Fund, the World Bank, and 
the European Bank for Reconstruction and Development also contributed. 

The Soviet Union now faces major problems in its energy sectors. Although still 
well endowed with fossil-fuel resources, the country has the third largest nuclear 
energy programme in the world, and it had planned an extremely ambitious 
construction programme to meet its current and projected energy requirements. 
Soviet nuclear capacity tripled between 1975 and 1980. and has tripled again since 
1980. Additional nuclear power plants to provide more than 200 gigawatts were 
planned for installation by the year 2000. However, the viability of this industry and 
the stability of the electrical supply system are now threatened by recent political 
events and safety concerns following the Chernobyl disaster. Calls for a moratorium 
on nuclear power are being actively voiced, and the nuclear option has become an 
issue in the discussion of the powers to be accorded to the separate republics. 



NUCLEAR SAFETY AND 
LICENSING 

The review of regulatory approaches to human factors in operational safety and a 
survey of Member countries' practices with regard to periodic safety reviews were 
two important topics addressed by the newly formed Committee in Nuclear 
Regulatory Activities fCNRA). 

In the field of operational experience and human factors, the Committee on the 
Safety of Nuclear Installations (CSNI) continued its review of the uc.e of probabilistic 
safety analysis (PSA) in Member countries, with a special emphasis on applications in 
operational safety, in the form of "living" PSAs. Special attention was also given to 

The reactor maintenance area 
and the refuelling machine at the 
Loviisa nuclear power plant in 
Finland. 
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operations management, maintenance, pumps, and the stable operation of boiling 
water reactors. In the area of severe accidents, studies related to the primary coolant 
system and containment have been co-ordinated, and attenticn has turned to accident 
prevention and accident management. The international Incident Reporting System 
was expanded during 1990 to include information on radiation incidents, and a joint 
seminar was held with the IAEA to discuss the safety significance of several recent 
nuclear reactor incidents and to review the use of information from these reports. 

Finally, an update was prepared of an earlier report on the safety of the fuel cycle, 
and progress was made in establishing a separate incident reporting system for fuel 
cycle activities. 

LICENSING AND REGULATION 

The highlight of the first year of operation of the CNRA was a special meeting to 
discuss regulatory approaches to human factors in operational safety. The 
discussions identified many differences in approaches to coping with human factors, 
generally calling for more or less automation, increased training and formal 
procedures, and better feedback of experience involving human errors. This led to a 
more general observation that human errors occur most frequently during stressful 
and unstructured situations, particularly related to maintenance work. In this regard, 
it was found useful to develop procedures for every task, to minimise maintenance of 
components during outages, and to train workers for all steps envisaged during 
stressful periods. 

The CNRA also studied Member countries' practices in the periodic review of the 
safety of nuclear power pla.tts. While most countries carry out these reviews every 
ten years, others do them only every 15 or 20 years, and some not at all. However, 
these differences in practices are balanced by the frequency and depth of inspections 
that are done on a continuing basis, so there is a relative homogeneity among the 
countries in monitoring the safety of their nuclear power plants over their operational 
lifetime. To reflect the importance of inspection in safety, a working group on 
inspection practices was set up to keep the matter under review. 

OPERATING EXPERIENCE AND FACTORS AFFECTING 
HUMAN PERFORMANCE 

The Incident Reporting System (IRS) continues to provide valuable information 
related to unplanned events occurring at nuclear power plants. Of great importance 
are the reports' assessments of causes, lessons learned, and corrective actions. In 
1990, over 160 reports were disseminated through the system. About one-third of 
these originated from non-OECD countries, which constitutes a significant progress 
over past years. Developments in the IRS include a full exchange of reports with the 
International Atomic Energy Agency (IAEA), some classification code modifications to 
facilitate data retrieval, and more emphasis on incidents pertaining to radiation 
overexposures. The Oak Ridge National Laboratory in the USA continued to provide 
satisfactory service related to IRS data input, software maintenance, and quarterly 
distribution of diskettes to NEA countries as well as to all the non-OECD countries 
participating in the IAEA's incident reporting system. 

Several expert meetings on operating experience and human factors held in-depth 
discussions on events that involved a breakdown or weakness in organisational or 
management controls that either caused the event or adversely affected its 
progression. These discussions raised numerous questions on the number of 



incidents involving organisational issues, the nature of risks contributing to safety 
degradation, the extent of involvement of the regulatory authorities in identifying and 
implementing corrective actions, the adequacy of corrective actions, and the 
application of the "safety culture" concept. 

A survey of maintenance practices and associated regulatory requirements in 
Member countries was completed. Although many differences were found among 
the various regulatory approaches, several similarities and common elements were 
noted. 

Work continued on computerised man-machine communications at the OECD 
Halden Reactor Project, in Norway, and a symposium was organised with the IAEA 
on balancing automation and human action in nuclear power plants. 

SEVERE ACCIDENT MANAGEMENT 

In recent years, activities have focused increasingly on the prevention and 
mitigation of severe accidents. Nuclear plants have progressive barriers to the 
release of fission products to the environment in the event of a severe accident, such 
as the fuel cladding, the reactor coolant system boundary, and the containment 
boundary. Strategies to prevent severe accidents from proceeding to core melting or 
to mitigate their consequences can be implementad at each of these boundaries. The 
purpose of a severe accident management programme at a nuclear plant is to 
provide the responsible plant staff with the capability to cope with the complete 
range of credible severe accidents. 

A senior group of experts on severe accident management prepared a status report 
on this subject. More specialised activities, such as a discussion of instrumentation 
to manage a severe accident and an examination of hydrogen management 
techniques and strategies, have also been undertaken. Current work covers aspects 
of accident management for both a non-degraded and a degraded core, with studies 
of phenomena taking place both inside and outside the pressure vessel. 

Following completion of the LOFT (Loss-of-Fluid-Test) project in 1989, a major 
symposium was held in Madrid to present the results of the tests to the international 
community. The results contained significant new information on the behaviour of a 
nuclear reactor during a severe accident, and their evaluation brought an important 
contribution to the safety of reactors throughout the OECD area. 

IN-VESSEL STUDIES IN SUPPORT OF ACCIDENT 
MANAGEMENT 

The year marked the beginning of studies of accident management strategies, 
involving in particular the classification of different plant states and related 
management strategies and measures. This work will be extended in the future to try 
and rationalise the number of accident management measures, validate their 
effectiveness and impact, and assess their application to certain categories of 
accidents. Work also began on a report on degraded core phenomena and on a 
benchmark exercise related to the potential failure mode of a reactor vessel during a 
severe accident. 

Meanwhile, the NEA project to examine the debris from the core of the Three Mile 
Island (TMI) unit-2 reactor was completed during the year, and the results are 
expected to be published early in 1991. The analysis of core samples provided a 



more complete picture of the course of the accident, and made it possible to improve 
the accuracy of the computer codes used for modelling the behaviour of nuclear 
reactor cores under severe accident conditions. A second project related to the 
investigation of the damaged vessel of the TMI-2 reactor reached an important stage, 
as samples of the internal steel wall of the vessel were extracted and are now being 
examined to determine the extent of damage and to improve the understanding of 
vessel behaviour during severe accidents. 

CONFINEMENT OF ACCIDENTAL 
RADIOACTIVE RELEASES 

The containment is probably the single most important feature of a nuclear power 
plant, and is viewed by the public as the key ultimate barrier to ensure its protection 
in the event of equipment and human failure. As demonstrated at Three Mile Island, 
the containment would indeed have a major role to play in the event of a serious 
accident. In recent years, activities have increasingly focused on increasing the 
database on severe accident phenomena outside the pressure vessel and on 
containment loading and behaviour. 

Substantial progress was achieved in 1990 in many of these areas, including 
molten core and concrete interactions, aerosol behaviour in containment, and 
hydrogen distribution and detonation. 

Work has also been initiated to assess the positive and negative aspects of 
measures designed to protect the containment (such as filtered containment venting 
systems, spray systems, hydrogen management techniques), and to compare the 
international experience in the area of inadequate isolation of containment openings 
and penetrations. Because of the importance of containment leaktightness to 
mitigate the consequences of a core meltdown, attention is being paid to the 
methods of detecting pre-existing openings in the containment, and to procedures to 
detect and isolate containment defects after an accident has taken place. 

BWR STABILITY EXAMINATION 

Several reactor events have recr.ntly triggered a re-examination of boiling water 
reactor (BWR) instability characteristics and consequences. As part of its work in the 
area of nuclear safety and fuel performance, and in response to these efforts, the 
NEA organised an international workshop on BWR stability, to bring together 
analysts and researchers from reactor vendors, BWR owners, and regulatory 
organisations to explore the phenomena associated with power oscillations in certain 
operating conditions. 

With regard to technical understanding of the phenomena, the participants agreed 
that the causes of instability appear to be well understood, and that the safety 
significance of the problem is rather limited. However, it was recognised that BWR 
instability is certainly perceived by the public to have safety significance, regardless 
of the actual risk inherent in the situation. Accordingly, reactor owners have decided 
that the best course is to avoid, with sufficient margin, certain operating ranges 
where instability is known to occur. 

REACTOR COMPONENT INTEGRITY 

Activities involving the integrity of reactor components, such as pressure vessels, 
piping and steam generators, continue to be an important part of the NEA 
programme. The ageing of reactors in many countries and the need for effective 



A workshop on the safely 
assessment of reactor pressure 
vessels provided an opportunity 
for the exchange of information 
on non-destructive examination 
methods. 

plant-life management have created new challenges regarding the assurance of 
component integrity. Uncertainties that have been accepted in the past when 
assessing ^gradation of material properties and analysing component integrity must 
be educed in order to optimise the safe and reliable operating life of reactor 
components. The NEA programme is addressing these issues through workshops and 
co-operative programmes in the areas of material degradation, fracture mechanics, 
and non-destructive examination. 

A workshop assessed the ability to predict the fracture of large-scale test specimens. 
Participants analysed experiments performed in various countries and identified areas 
where improvements could be made in current fracture mechanics models. 

Another workshop, on the safety assessment of reactor pressure vessels, was 
attended by representatives of utilities, vendors, research organisations and 
regulatory bodies from 14 countries. It provided a forum for exchange of information 
on materials degradation mechanisms, fracture assessments and non-destructive 
examination methods for reactor vessels. The workshop highlighted the need to 
reduce uncertainties in analysing the integrity of the reactor vessel, which is a 
critical component in plant-life management. 

Two surveys were also completed to assess the regulatory approaches taken by 
various countries to determine the acceptability of continued reactor vessel 
operation after experiencing potential thermal shock during certain incidents, and, in 
a joint effort with the Commission of the European Communities, to review the use 
of continuous monitoring systems in nuclear power plants 

RISK ASSESSMENT: APPLICATIONS AND LIMITATIONS 
OF PROBABILISTIC SAFETY ANALYSIS 

A survey of different Member countries showed that probabilistic safety analyses 
(PSA) are used mainly for comparative purposes, for instance to identify major 
contributors to risk or to detect design weaknesses, and as an aid to safety 
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management. Only a few countries indicated that they used PSAs to demonstrate 
compliance with quantitative safety guidelines. Because of large uncertainties in PSA 
results, particularly when they refer to public health risks, many countries prefer to 
define quantitative safety guidelines as targets rather than acceptance criteria. A 
report summarising the role of quantitative safety guidelines in relation to regulation, 
design, licensing, and operation of nuclear power plants was completed. 

Recent studies also included a review of the fundamental principles of living PSAs 
(i.e. PSAs that continue to be updated to reflect the actual status and condition of 
systems and components) for nuclear power plant management, PSA-based technical 
specifications, and plant-specific data collection systems. 

A new field of activity is the analysis of the contribution to risk of operational 
modes other than full power, as there is now general concern that not enough 
attention has been given in the past to the study of these modes of operation 

Over the last ten years, many computer-aided probabilistic safety analyses have 
calculated very low risk results. PSA specialists and the CSNI have been concerned 
by the use of such low numbers in a few recent studies and in some papers prepared 
for public information. While not disagreeing with lo.v probability assessments when 
applied specifically to fault sequences identified and rarefully assessed, they are 
firmly opposed to any generalisation of the results. Many experts balieve that the 
frequency range of one in a million to one in ten million per year represents the 
lowest level of risk at which major engineering projects can be reasonably assessed, 
given the current state of knowledge about equipment and system behaviour. This 
conclusion was borne out by a specialist workshop on PSA applications and 
limitations, which brought together representatives of nuclear plant designers, 
utilities, regulators, and PSA practitioners. More generally, the workshop concluded 
that there is, however, sufficient confidence in PSAs for them to be used for 
examination of both the plant design and operation, as well as an important auxiliary 
to conventional deterministic licensing tools. 

SAFETY OF THE NUCLEAR FUEL CYCLE 

CSNI's work also focuses on the safety of other nuclear fuel cycle facilities, such 
as uranium mines, fuel fabrication and reprocessing plants, uranium enrichment 
plants, and interim waste storage sites. Several tasks were in progress during 1990, 
including the establishment of an incident reporting system for fuel cycle facilities 
other than power reactors, and the updating of the ten-year-old report on the safety 
of the nuclear fuel cycle. 
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IV 
RADIATION PROTECTION 

The Committee on Radiation Protection and Public Health (CRPPH). in discharging 
its general responsibility to direct the Agency's radiation protection programme, 
concentrated its attention in 1990 on the interactions with the International 
Commission on Radiological Protection (ICRP). in particular to contribute to the 
revision of the Commission's basic recommendations, and to the growing scope of 
interfaces with the other committees of the Agency, primarily the Committee on the 
Safety of Nuclear Installations (CSNI) and the new Committee on Nuclear Regulatory 
Activities (CNRA). 

THE NEW ICRP RECOMMENDATIONS 

The major event of the year was certainly the conclusion of the three-year process 
of revision of the basic ICRP recommendations for radiation protection. Drafts of the 
new recommendations were submitted to a range of organisations for consultation in 
order to collect the reactions and suggestions of governmental authorities and other 
interested parties One main step in this process was a meeting organised in April 
between a large number of CRPPH and CSNI members and observers from other 
organisations, and the most senior officials of the ICPP. Many of the issues 
discussed at that meeting found their way into amendments and improvements of 
the ICRP drafts. 

Because the recommendations are deliberately written in general and scientific 
terms, there is now a need for conversion of the ICRP guidance into terms that are 
sufficiently practical and rtraightforward to facilitate their transfer into regulatory 
and operational practices at the national level. This will be the task of 
intergovernmental organisations, in particular through the revision of the Basic 
Safety Standards for Radiation Protection, jointly issued by the IAEA, NEA, World 
Health and International Labour Organisations, and the revision of the Euratom 
Radiation Protection Directives, issued by the Commission of the European 
Communities. During the last months of 1990, the NEA and IAEA started the 
preparatory work for this revision, which is expected to be a complex and relatively 
lengthy process. 

The new version of the ICRP recommendations, finally adopted in November, 
confirms the fundamental philosophy of the system of protection based on the three 
principles of justification of practices and interventions, optimisation of protection, 
and limitation of individual risks. The new recommendations, however, introduce 
significant elements of novelty and provide more rationalised and streamlined 
guidance than in the previous version. 

A principal element of novelty was the revision of the radiation risk factors for 
workers and members of the public, based on new scientific and epidemiological 
evidence, which led to the recommendation of more stringent individual dose limits. 
This is not expected to induce any significant effect on the requirements and costs of 
protection for members of the public, whose levels of exposure are today already 
very largely below the recommended dose limits. However, it may have a significant 
impact on some segments of the nuclear industry, where more efforts and costs will 
be needed to ensure that the exposures of certain critical groups of workers, such as 
uranium miners and maintenance workers at nuclear power plants, are kept well 



In case of an accident, the levels 
of exposure also depend on the 

meteorological conditions. belcw the recommended limits. This new challenge confirms the validity of the 
choice made by the NEA in the last few years to focus its attentinn on the 
assessment of the exposure of workers and the study of methods for their 
protection. 

Another important aspect of the new recommendations is the attempt to introduce 
an integrated approach to the management of risks. This approach suggests that the 
general radiation protection philosophy, which has been so far applied only to the 
control of exposures that are certain to happen, as in normal operating conditions, or 
once an accident has happened, should in fact apply to the prevention of all risks, 
irrespective of the probability of the events leading to an exposure. This development 
in the ICRP thinking and guidance appears beneficial and relatively easy to apply in 
the case of small installations, but it may result in severe difficulties of application, 
at least in the short term, in the case of large and complex nuclear installations 

INTERFACE ISSUES IN NUCLEAR HEALTH AND SAFETY 

The problems raised by the new ICRP recommendations have introduced significant 
issues of interface between the radiation protection and the njclear safety 
communities. For this reason, the NEA, as it had already done successfully in 1985, 
organised an international seminar to clarify issues of common interest and to 
identify areas where further dialogue and mutual understanding will be required. The 
participants also agreed to develop a more complementary approach to common 
issues, and to harmonize their respective vocabularies in communicating with the 
public. The proceedings of this seminar have been published. 
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RADIATION EXPOSURE OF WORKERS 
IN NUCLEAR FACILITIES 

In the last few years, there has been a continuous and significant decrease of the 
annual doses received by workers at nuclear facilities, particularly nuclear power 
plants, and especially in the countries and for the types of reactors where the 
highest levels of exposure were previously experienced. This has contributed to a 
growing homogeneity in the level of protection granted to workers in all countries. 

However, the more stringent requirements that are certainly going to be 
introduced in national regulations as a consequence of the reduction of dose limits 
proposed in the new ICRP recommendations, are a source of renewed concern for the 
protection of certain categories of workers. These are primarily the underground 
uranium miners in some countries and the groups involved in maintenance and repair 
work at nuclear power plants, whose exposures in some circumstances approach the 
present dose limits. This will impose a new challenge on the designers and operators 
who will have to further refine the techniques for the reduction of doses and the 
procedures for work in high-dose jobs. In connection with these problems, a new 
emphasis will be put on establishing and maintaining a large database on 
occupational exposures and on the effectiveness of different dose reduction 

In the last few years, there has 
been a continuous and 
significant decrease of the 
annual doses received by 
workers at nuclear facilities. 
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The new ICRP recommendations 
have led to important 
discussions between the 
radiation protection and the 
nuclear safety communities. 

techniques. Such a database, especially if it has an international character, may be a 
major asset in contributing to the exchange of experience between designers and 
operators, and in helping them to improve the protection of workers. The Information 
System on Occupational Exposures (ISOE) that the NEA intends to set up is expected 
to make a substantial conttibution to this pressing need. During 1990, the ISOE 
system was tested by means of a pilot project involving 90 reactTS from eight 
countries. The project demonstrated the feasibility and the interest of setting up the 
system on a permanent basis, and provided useful experience for the improvement of 
the system and the development of better computer tools to manage it. in parallel 
with this project, the Agencv also published the results of a study of the current 
situation and trends of radiation exposure of workers at nuclear power plants in the 
OECC area. The ISOE is expected to be officially launched by mid-1991 

RADIOLOGICAL ASPECTS OF NUCLEAR ACCIDENTS 

A large international effort has been made since the Chernobyl accident to develop 
more coherent and more effective criteria and provisions for the protection of the 
public in the event of a nuclear accident The NEA has actively contributed to this 
effort through various studies and important lesults were obtained in 1990 

One of the principal outcomes of this work was the publication of a report giving 
practical guidance on the development of oolicies and criteria for the management of 
the consequences nf a nuclear accident. The report outlines the status of relevant 
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international activities in the field of international response and intervention criteria, 
and describes a proposed new accident management system based on the ICRP 
system of protection, along with a general scheme for its application. It also briefly 
describes the criteria to guide the transition from emergency conditions back to 
"normal" conditions after an accident. The report is intended as a contribution to the 
effort by international organisations to improve and harmonize the international 
guidance in this sensitive area. 

Another aspect on which the Agency provided a substantial contribution to 
international efforts concerned the development of a mechanism to help in informing 
the public of accidental events at nuclear facilities, and in providing them with a 
better understanding of their health and safety significance. The first basis for an 
international nuclear event scale that could satisfy these requirements was 
developed by the Agency during 1987 and 1988. Subsequently, in 1989, the Agency 
joined the IAEA in a common effort to develop such a scale. This joint work was 
concluded in the first half of 1990 with the setting-up of the International Nuclear 
Event Scale (INES), which is now being applied in many OECD and IAEA countries on 
a trial basis. The trial period will last during all of 1991. and the experience collected 
will be used to perfect the scale and seek its application on a permanent basis. It is 
expected that the INES will significantly improve the consistency of the information 
provided to the public in the different countries and minimise, therefore, the risks of 
confusion in public opinion that could result from inconsistent or contrasting 
information on matters affecting public health and safety. 



RADIOACTIVE WASTE 
MANAGEMENT 

Suitable methods are now 
available to assess the long-term 
safety of radioactive waste 
disposal. They are being used for 
numerous investigations in 
underground laboratories. 

With the continuing production of nuclear power, the quantities of radioactive 
waste generated necessarily increase, and there will be eventually a need to 
implement disposal solutions that will not constitute an unacceptable risk or burden 
for either present or future generations. In most cases, there is no urgency, from the 
safety standpoint, to proceed with the actual implementation of radioactive waste 
disposal, but it is nevertheless necessary to develop suitable solutions in the near 
future. For low- and medium-level wastes that do not raise long-term safety issues, 
practical solutions already exist and are being implemented in several countries. For 
high-level waste and spent fuel, solutions also exist but, given the need for 
conclusive studies at each potential disposal site, these may not be applied in 
practice until well into the next century, and their full implementation may require 
another two or three decades at least. 

Most of the activities of the NEA in radioactive waste management are devoted to 
the long-term safety aspects of radioactive waste disposal, and to the evaluation of 
the geological, hydrogeological and geochemical characteristics of potential sites. In 
1990, the Radioactive Waste Management Committee (RWMC), with the assistance 
of its Performance Assessment Advisory Group (PAAG). conducted a major review of 
the state-of-the-art in safety assessment methods. This review provided the basis 
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for the definition of new priorities in this field for the next few years. In the area of 
site evaluation, a new group was created to reflect the change of emphasis from 
broad in situ research to the recent trend toward full characterisation of potentially 
suitable sites. 

METHODS FOR LONG-TERM ASSESSMENT STUDIES 

A major international symposium on the safety assessment of radioactive waste 
repositories, held in 1989, provided the substance for a comprehensive review of 
safety assessment methods, integrating all the elements and parameters influencing 
the long-term behaviour and safety of such repositories. 

The RWMC, assisted by PAAG, carefully reviewed the methods available for long-
term safety studies and adopted, jointly with the competent groups from the IAEA 
and the Commission of European Communities (CEC), an international collective 
opinion that was published by the NEA. and which summarises the current situation 
for a broad audience of non-specialised readers. This collective opinion, of which the 
executive summary is reproduced in the following box. was designed to put the issue 
of long-term safety in perspective, and to summarise the methods available to the 
scientific community to assess the possible impact of radioactive waste repositories 
in the long term. Another objective was to indicate whether the development of 
these tools has already reached a stage where they can be used in the licensing of 
specific repositories at carefully selected sites. 

For a more specialised audience, the PAAG prepared a detailed review of safety 
assessment methods, published under the title Disposal of Radioactive Wastes: 
Review of Safety Assessment Methods. This report recalls the essential concepts 
related to radioactive waste disposal, such as the characteristics of the radioactive 
waste produced, the need to isolate the waste from the human environment, the 
reliance on multi-barrier containment systems, and the passive nature of such 
containment systems that do not require human involvement to maintain their long-
term integrity. The report also deals with every aspect of performance assessment, 
insisting particularly on the need for a multidisciplinary and iterative approach, and 
on the need for overall coherence and transparency in the process of integrating all 
the necessary elements of the analysis. 

Other activities during the year related to safety assessments were devoted to 
the following topics: 

•The completion of a report concerning the development of a systematic 
framework for the identification and selection of scenarios evaluating the 
possible impact of waste repositories in the long term. This report will be 
published in 1991. 

•The continuation of the work on the development of probabilistic codes for the 
assessment of disposal systems. A third report was published, presenting the 
results of an intercomparison exercise involving the modelling of deep 
geological disposal concepts. Also published was a booklet describing for a 
broad audience the interest of the probabilistic approach for the safety 
assessment of radioactive waste management systems. 



AN INTERNATIONAL COLLECTIVE OPINION: CAN LONG-TERM SAFETY OF 
RADIOACTIVE WASTE DISPOSAL BE EVALUATED? 

Executive summary 

Radioactive waste disposal systems are designed to isolate the waste from humans and 
the environment for the necessary times to ensure that no potential future releases of 
radioactive substances to the environment would constitute an unacceptable risk. Such 
systems have been built at or near the surface for low-level and short-lived wastes, and are j 
widely envisaged to be built deep underground in geological formations for high-level and : 

long-lived wastes. 

The long-term safety of any hazardous waste disposal system must be convincingly shown 
prior to its implementation. For radioactive wastes, safety assessments over timescales far 
beyond the normal horizon of social and technical planning have already been conducted in 
many countries. These assessments provide the principal means to investigate, quantify, 
and explain the long-term safety of each selected disposal concept and site for the 
appropriate authorities and the public. Such assessments are based on four main elements: , 
definition of the disposal system and its environment, identification of possible processes j 
and events that may affect the integrity of the disposal system, quantification of the 
radiological impact by predictive modelling, and description of associated uncertainties. 

The NEA Radioactive Waste Management Committee and the IAEA International ! 
Radioactive Waste Management Advisory Committee have carefully examined the current j 
scientific methods for safety assessments of radioactive waste disposal systems, as briefly 
summarised in this report. The Committees have also reviewed the experience now 
available from using safety assessment methods in many countries, for different disposal 
concepts and formations, and in the framework of both nationally and internationally 
conducted studies, as referenced in this report. 

Following this review, the NEA Radioactive Waste Management Committee and the IAEA 
International Radioactive Waste Management Advisory Committee 

•RecogniM that a correct and sufficient understanding of proposed disposal systems is 
a basic prerequisite for conducting meaningful safety assessments, 

•Note that the collection and evaluation of data from proposed disposal sites are the '. 
major tasks on which further progress is needed. 

•Acknowledge that significant progress in the ability to conduct safety assessment has 
been made, 

•Acknowledge that quantitative safety assessments will always be complemented by 
qualitative evidence, and 

•Note that safety assessment methods can and will be further developed as a result of 
ongoing research work. 

Keeping these considerations in mind, the two Committees: 

•Confirm that safety assessment methods are available today to evaluate adequately the 
potential long-term radiological impacts of a carefully designed radioactive waste 
disposal system on humans and the environment, and 

•Consider that appropriate use of safety assessment methods, coupled with sufficient 
information from proposed disposal sites, can provide the technical basis to decide 
whether specific disposal systems would offer to society a satisfactory level of safety for 
both current and future generations. 

This Collective Opinion is endorsed by the CEC Experts for the Community Plan of Action j 
in the Field of Radioactive Waste Management. 
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•The organisation, jointly with the CRPPH, of a workshop on radiation protection 
and safety criteria for the disposal of high-level radioactive waste. This workshop, 
held in November with the participation of most countries with a nuclear power 
programme, considered the progress and trends in the area of criteria and 
regulations for the disposal of radioactive waste. 

IN SITU RESEARCH AND SITE EVALUATION 

Generic in situ research and investigations are receiving less attention and are 
being gradually replaced by site-specific investigations that have the objective of 
providing a detailed characterisation of potential disposal sites. Against this 
background, a new Co-ordinating Group on Site Evaluation and Design of 
Experiments for Radioactive Waste Disposal (SEDE) was set up. The main terms of 
reference of SEDE are to improve the exchange of information between different site 
evaluation projects, in particular with regard to methodologies for data collection, 
design of experiments and site evaluation, to discuss problems of mutual concern 
among the different site evaluation projects, and to recommend initiatives for 
international co-operation (e.g. workshops) that will address these problems 

The first meeting of the SEDE Group was organised in October in conjunction with 
a workshop on flow heterogeneity and site evaluation. The workshop dealt with the 
study of spatial variability and heterogeneity in groundwater flow systems, which is 
of direct interest for the assessment of the performance of waste repositories. The 
proceedings of this workshop will be published in 1991. 
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OTHER RADIOACTIVE WASTE MANAGEMENT ACTIVITIES 

The RWMC supervised or sponsored several other activities during 1990. including: 

•The international research projects described in more detail in Chapter VII. in 
particular: 

— The International Stripa Project, in Sweden, on research activities related to 
the underground disposal of radioactive waste 

— The Alligator Rivers Natural Analogue Project, in Australia, to assist in the 
understanding of various processes important to the migration of 
radionuclides through the geological environment 

— The co-operative programme for the exchange of scientific and technical 
information concerning nuclear installation decommissioning projects 

•The maintenance and distribution of the NEA Sorption Database (SDB) on 
sorption coefficients used in performance assessment calculations 

•The sponsorship and direct involvement in international activities, such as the 
INTRAVAL project, sponsored by the Swedish Nuclear Power Inspectorate (SKI). 
The purpose of this activity is to evaluate the extent to which computer models can 
predict the potential transport of radioactive substances in the geosphere. Results 
from selected laboratory, field and natural analogue experiments are 
systematically compared with model predictions. In this area, the NEA organised 
jointly with SKI the second GEOVAL symposium in Stockholm, in May, devoted to 
validation issues. The proceedings of this symposium have been published. 

CO-ORDINATED RESEARCH AND ENVIRONMENTAL 
SURVEILLANCE PROGRAMME (CRESP) 

In 1990, the CRESP programme was extended for a further period of five years. 
CRESP was created in 1981 in the framework of the 1977 decision of the OECD 
Council establishing the Multilateral Consultation and Surveillance Mechanism for 
Sea Dumping of Radioactive Waste. The programme has two main objectives: 

•To collect scientific and technical data from the sites used in the north-east 
Atlantic area for the dumping of radioactive waste (such dumping ceased in 1982), 
and 

•With regard to land-based sources of radioactivity, to improve the scientific and 
technical understanding of the distribution of radioactivity within the area covered 
by the Convention on the Prevention of Marine Pollution from Land-Based Sources, 
essentially he north-east Atlantic and North Sea. 

A report was published summarising the activities concerning the CRESP 
programme during the period 1986-1990. The report also presents proposals for the 
scientific programme to be conducted during the next five years. 



VI 
NUCLEAR SCIENCE 

In nuclear engineering as in other complex technologies, evaluation of equipment 
design or of the consequences of a design modification is largely carried out by 
computer simulation. The related calculations apply over the full range of normal 
operations of a nuclear reactor, but also for detailed modelling of potential accident 
situations. Over many years, a body of well-tried computer programs has been under 
development to cover all aspects of reactor behaviour, together with internationally 
derived and tested data sets covering the neutronics and other physical 
characteristics of its component materials. The NEA scientific committees, the 
Committee on Reactor Physics (NEACRP) and the Nuclear Data Committee 
(NEANDC). play a leading role in this development. 

Through its Data Bank, the NEA works with computer program centres in the 
United States and with nuclear data centres worldwide, to make these programs and 
data widely available to government, industry and academic users in Member 
countries. This work is carried out in close co-operation with the NcA scientific 
committees and with other NEA divisions in the development of new databases and 
in the validation of important computer programs. 

The nuclear science programme contributes to the planning and co-ordination of 
long-term development work. Important objectives are the physics assessment of 
new reactor types, advanced development of light water reactors, and real-time 
simulation of reactor behaviour under both normal working and potential accident 
conditions. Here also, the NEA Data Bank provides assistance in the validation 
process for computer software, and in building up the necessary new databases or 
improving the quality of existing ones. 

THE NUCLEAR SCIENCE PROGRAMME 

The NEA Committee on Reactor Physics (NEACRP) is in the unique position of 
providing research co-ordination not only within the OECD area but also with other 
countries through observers nominated by the IAEA. The current focus of its activities 
is on the critical evaluation of advanced reactor concepts, on-line core monitoring, 
and computer code development for three-dimensional kinetics calculations. 

The possible scope and speed of calculations needed to model neutronics and 
other aspects of nuclear reactor behaviour are being extended by the increasing 
power of supercomputers. A landmark in this process was the first international 
conference on supercomputing in nuclear applications (SNA'90), in Japan, in which 
the NEACRP was closely involved. It also participated in the organisation of the 
international conference on the physics of reactor operation, design and computation 
|PHYSOR'90), which provided a thorough discussion of the aims and results of 
developments in the field. 

The NEA Nuclear Data Committee (NEANOC) concentrated its efforts on 
identifying the problems underlying the discrepancies in nuclear data uncovered by 
participants in evaluation teams in Member countries. Committee task forces are 
working to resolve three longstanding and important discrepancies between 
macroscopic reactor measurements and benchmark experiments and calculations, 
using current evaluated data for iron, uranium-238 and decay heat after fission. The 
new evaluated files show a significant narrowing of the gap, but have not yet fully 
eliminated these discrepancies. Scientists within the NEANDC are likewise 



contributing to six short-term working groups of the International Evaluation Co
operation mentioned below dealing with data problems brought out by the early 
comparisons between the new evaluations. 

NEA DATA BANK 

The NEA Data Bank, in Saclay near Paris, was originally set up in 1978 to provide a 
service to its 16 European members and to Japan on computer programs and nuclear 
data. Since 1986. scientific projects and computing assistance to other parts of the 
Agency's programme have become an important part of the Data Bank's work. In 
1990. these "support services" covered projects on chemical thermodynamics data, 
probabilistic systems assessment codes for waste management, and the CSNI Code 
Validation Matrix. Steady efforts have been devoted to the integration of the 
activities carried out at the Data Bank into the NEA programme as a whole. 

Neutron data for reactor calculations 

The results of experimental neutron data measurements, with corresponding 
bibliographic information, are exchanged worldwide within a network of data centres 
in the USA. USSR. NEA and IAEA, each one serving a defined geographical area. 
These data serve as input for the production of the recommended data sets for 
"evaluated" data files, which in turn serve as input to reactor neutronics calculations. 

For the most important reactor materials (such as uranium-235 and -238, and 
stainless steel), the accuracy required for optimal design of a reactor core can only be 
achieved by the use of sophisticated statistical techniques using measurements of 
the highest quality. For many highly unstable nuclides present in an operating 
reactor, values must be estimated from nuclear theory. The resulting evaluations 
must then be tested against appropriate macroscopic experiments. During 1990, a 
new generation of evaluated files became available from Japan, the United States 
and the NEA's Joint Evaluated File project (JEF). as well as a first version of the 
European Fusion File (EFF). These files represent a big step forward in precision. They 
provide detailed information on data uncertainties, so that an appropriately narrow 
band of uncertainty is achieved in the final results. 

In order to resolve the remaining discrepancies between the final files, an 
"International Evaluation Co-operation" has been established with representatives of 
the four evaluation projects and members of the NEACRP and NEANDC. 

Verification and validation of software 

The Data Bank acquires about 150 new computer programs each year, which are 
tested only when requests for them come in. In 1990, some 100 programs were 
screened for obvious errors and tested. With appropriate documentation and 
installation information, they were then filed as a "program package" for distribution. 

This software has been "verified", but the programs must still be validated against 
measurements obtained in practical operation as well as simpler benchmark 
measurements. This is done for important programs by scientists in Member 
countries, carrying out benchmark calculations on standard problems identified by the 
NEACRP and NEANDC; the results are then collated, compared and published by the 
NEA or one of the participating laboratories. NEACRP has commonly five or six 
benchmarks in progress at any one time. Examples for 1990 involved the criticality of 
fuel undergoing dissolution and three-dimensional neutron transport calculations to 
allow precise evaluation of the effect of control rods on reactivity. 



Evaluated data from the JEF-2 file 
are checked visually to 
eliminate localised errors, which 
show up as a sharp distortion in 
the curves. 

Services to users 

The Data Bank is first and foremost a service centre, and its services are driven by 
the needs of its users. There are 500 registered user establishments in al l , 
authorised to receive computer programs and nuclear data. During 1990. more than 
1 700 computer program packages were sent out to requesters, and 200 large 
nuclear data files Many smaller requests for data are made through the Data Bank's 
Network Service, with authorised users accessing the different databases directly 
from their own computers. Some 4 500 million characters of information are 
available for distribution to users, of which 1 500 million can be accessed directly. 

The largest sector of this collection consists of computer programs covering the 
whole field of nuclear energy, tested and prepared for installation on different 
computer systems. 

On the data side, there has been a large demand for evaluated neutron data from 
the new generation files produced in Japan (JENDL-3), the United States (ENDF/B-VI) 
and in Member countries (JEF-2), while the international compilation of evaluated 
nuclear structure data rpmains particularly popular with on-line users. 

Projects in support of other NEA programmes 

The Thermochemical Data Base (TDB) project team completed its review of the 
data set for uranium compounds, which at the end of the year was undergoing final 
changes following international peer review. It will be published in 1991. Good 
progress was made with the data on technetium and americium, and work was 
started on plutonium and neptunium. Compilation of data for the CSNI Code 
Validation Matrix continued, and a microcomputer version of the Sequenced Event 
Coding Tree program, for studying reactor incidents, was completed. The report on 
the PSACOIN level 1A intercomparison was also completed and published. 
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VII 

JOINT PROJECTS AND 
CO-ORDINATED RESEARCH 
PROGRAMMES 

INTERNATIONAL ALLIGATOR RIVERS 
ANALOGUE PROJECT 

The Koongarra uranium ore deposit in the Alligator Rivers region of the Northern 
Territory in Australia is the object of a natural analogue study under NEA auspices. 
The main objective is to contribute to the understanding of the long-term chemical 
and physical processes likely to influence the transport of radionuclides through the 
geosphere. The geomorphology, geochemisry and hydrogeology of the site are being 
studied in the field, in the laboratory, and through modelling. This project, initially set 
up in 1987, is financed by organisations from Australia, Japan, Sweden, the United 
Kingdom and the United States, and is managed by the Australian Nuclear Science 
and Technology Organisation (ANSTO). 

Two technical workshops were held during 1990, and the first report covering the 
1988-1989 period was published. 

Although significant progess has been made, both in terms of extending the 
breadth and quality of the database and in its interpretation, and in modelling the 
geochemical, hydrological and nuclide transport conditions at the site, all participants 
agreed that an extension of the project for another two years would be needed to 
make full use of the data and to bring the project to a scientifically satisfactory and 
well-documented end. 

The first year of extension should provide substantially completed databases for 
radionuclide transport and geochemical modelling, and "adequate" field data to 
understand the groundwater flow system at Koongarra and to evaluate the 
importance of possible fracture flow in the weathered zone. Maximum interaction 
between the experimental and modelling tasks are essential at this stage of the 
work, so that a satisfactory understanding of the processes involved can be gained. 
Consequently, the regular workshops for intercomparison of results and for review 
and co-ordination of the work tasks will be continued, and the close interaction with 
INTRAVAL will be maintained. It is envisaged that all experimental work will be 
completed by mid-1991, and that modelling and final reporting will be undertaken in 
the 1991-1992 period. 

INTERNATIONAL STRIPA PROJECT 

The International Stripa Project is managed by the Swedish Nuclear Fuel and 
Waste Management Company (SKB), under the direction of a joint technical 
committee with representatives from each of the participating countries. The third 
and final phase of the project includes the participation of seven countries: Canada, 
Finland, Japan, Sweden, Switzerland, the United Kingdom, and the United States. 
Research is focused within three main areas: 



One of the major activities of the 
Stripa Project in 1990 was the 
excavation of a new tunnel 
within the granite. 

• Development and improvement of site assessment methods and concepts; 

•Characterisation of the Stripa granite and validation of fracture flow and 
radionuclide transport concepts; 

•Techniques and materials for the engineered sealing of possible groundwater 
flow paths through crystalline rock. 

One of the major activities in 1990 was the excavation of a new tunnel within the 
Stripa granite for the validation of mathematical models that describe the flow of 
groundwater through fractured rocks. Another was the initiation of the remaining 
large-scale in situ test to investigate the ability to reduce the escape of radionuclides 
from underground waste repositories into groundwater. Details of all remaining 
scientific investigations were finalised, in order to complete the project by the end of 
1991. Numerous reports were prepared during the year and the pace of final 
reporting is expected to increase markedly into 1991. Finally, it was decided to 
organise a final symposium in 1992 and to prepare two major overview reports, one 
on the first two areas of research and another on the third area. 

DECOMMISSIONING OF NUCLEAR FACILITIES 

The international Co-operative Programme for the Exchange of Scientific and 
Technical Information Concerning Nuclear Installation Decommissioning Projects has 
completed its first five years of activity. Four more decommissioning projects, namely 
the BR-3 reactor at Mol (Belgium), the Experimental Boiling Water Reactor at 
Argonne (USA), the BNFL B204 Primary Separation Plant at Sellafield (UK), and the 
Tunney's Pasture Radioisotope Facility in Ottawa (Canada), have been included in the 
programme, bringing to 19 the total number of projects. 

The exchange of information and sharing of experience between the participants is 
carried out within a technical advisory group, where the technical managers of the 
participating projects are represented, while a liaison committee manages the 
programme and reviews technical issues of interest. There are also three bilateral 
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special arrangements between selected participants for specific in-depth co
operation and exchange of confidential information. Finally, the group of experts 
established in 1989 to study the assessment of decommissioning costs concluded its 
work and began finalising its report. 

The successful development of the programme and the general consensus about 
its usefulness and efficiency led to the unanimous decision by the participants to 
renew it for another five years. An exhaustive report describing the results and the 
experience of the first term of the programme will be published in 1991. 

OECD LOFT PROJECT 

The Loss-of-Fluid-Test (LOFT) facility, which was originally built and operated by 
the United States government, became a joint project of the OECD Nuclear Energy 
Agency in 1983. It was the only reactor test facility in the world to use nuclear fuel 
and to allow a complete simulation of the most serious kind of nuclear accidents, 
those which involve a loss of coolant in the reactor. 

The final test of the OECD LOFT 
project was a severe accident 
experiment that caused 
significant fuel damage. 

The goals of the project were to improve the ability to understand and predict the 
behaviour of pressurized water reactor (PWR) systems and their components under 
abnormal conditions, so as to enhance their safety and to better understand the 
consequences of serious accidents. The first six tests under the NEA project studied 
the thermal-hydraulic response of a PWR to abnormal and accident conditions that 
did not damage the fuel. The final two LOFT tests were designed to cause fuel 
damage and fission product release. One of them simulated a worst-case design 
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basis accident leading to a modest release of fission products, but no melting of fuel. 
The final test was a severe accident experiment that caused significant fuel damage. 
It was particularly valuable because of the availability of special instruments that 
measured the conditions in the fuel as it melted and the behaviour of the released 
fission products. 

These experiments and their joint evaluations are of significant importance to 
light-water reactor safety throughout the OECD. as more emphasis is brought to bear 
on the transition from design basis accidents to severe accidents. As a result of the 
LOFT project, the capabilities for analysing the phenomena associated with reactor 
accidents have been enhanced. 

In May, project participants and associated experts from the nuclear community 
met in Madrid (Spain) to present the accomplishments of the project in the context of 
the overall evolution of nuclear safety, and to explore the opportunities for similar 
international ventures in the future. In this era of heightened interest in severe 
accidents, the project made significant contributions to the prevention and mitigation 
of these rare events, in particular by increasing the understanding of related 
phenomena, such as the behaviour of molten fuel, the release and distribution of 
fission products, and the generation of hydrogen. 

The proceedings from the meeting are available from the OECD publication service. 

EXAMINATION OF THE DAMAGED CORE 
OF THE TMI REACTOR 

The TMI-2 Task Group, which has concerned itself with analysis of samples from 
the TMI-2 core and computer analyses of the course of the accident, completed its 
work in 1990. 

Metallurgical examinations of samples from throughout the damaged core were 
performed by several investigators at different laboratories in OECD countries. The 
results of these examinations were then interrelated and combined with US studies 
to provide a more complete understanding of the accident. In the final state of the 
TMI-2 core, the lowest layer of debris in the core region consisted of metallic 
material from the upper regions. Above this layer was a region consisting primari, of 
ceramic material (uranium and zirconium oxides) that had also melted duri the 
accident. The upper crust was also composed of ceramic melt, bu ith 
agglomerations of metallic melt that had penetrated along cracks in the soliu,,ied 
crust. A bed of fuel and cladding fragments and molten materials rested on top of the 
upper crust. 

A large amount of debris was found in the lower plenum of the reactor, where it 
had relocated in a molten state after penetrating the steel structures at the side of 
the core. This material was similar to the one found in the central melt region, but its 
temperature was not sufficient to damage the stainless steel flow distributor below 
the core or the stainless steel liner on the lower vessel head. However, 
thermocouple measurements indicated that much of the core remained at elevated 
temperatures for several days after it was reflooded with water. 

The objectives of the other exercise were to assess the capability of computer 
codes to simulate severe accidents, and to establish an international consensus on 
the capabilities to analyse such accidents. While the TMI-2 accident provided a 
useful mechanism to accomplish these objectives, the degree to which they have 
been met is limited by the uncertainties in the accident data. Although the 
operational sequence of events is well known, the times at which some events 
occurred are based on indirect information. 



Nevertheless, the results of the project provide a valuable insight into the 
capabilities of the current compute codes, and promise significant progress in the 
ability to analyse severe accidents. 

OECD TMI VESSEL INVESTIGATION PROJECT 

This project was established in 1988 to determine the extent of damage that 
occurred to the lower region of the reactor vessel and the margin of structural 
integrity that remained in the vessel during the accident. The programme is 
contributing to the understanding of reactor core and pressure vessel behaviour 
under severe accident conditions. It is sponsored by organisations from 11 countries: 
Belgium. Finland. France, Germany, Italy. Japan. Spain, Sweden, Switzerland, the 
United Kingdom and the United States. A programme review group and a 
management board with representatives from each of the participating countries 
provide overall guidance for the programme, while the US Nuclear Regulatory 
Commission is responsible for the detailed technical management. 

By the end of 1989, the reactor core structures and damaged fuel and other debris 
had been removed from the reactor vessel. Visual examinations revealed extensive 
damage to the instrument penetration nozzles and guide tubes. There was little 
evidence of damage to the wall of the reactor vessel, except for some isolated cracks 
observed on the surface of the stainless steel cladding. 

Samples of material from the inside surface of the lower reactor vessel were 
successfully removed in February, along with samples of in-core instrument nozzles 
and guide tubes. The mechanical and metallurgical properties of these samples are 
being examined in the USA and other participating countries to determine the 
maximum temperatures experienced and the material property changes that occurred 
during the accident. These data will be used to perform analyses of the thermal and 
structural integrity of the reactor vessel. Preliminary results indicate that portions of 
the lower region of the reactor vessel may have experienced peak temperatures as 
high as 1 100 °C, and that the observed surface cracks extended only through the 
stainless steel cladding, approximately 6 mm thick, which covers the ferritic 3teel 
base metal. 

PROGRAMME FOR INSPECTION OF 
STEEL COMPONENTS (PISC) 

The Programme for Inspection of Steel Components (PISC) is a major international 
effort to assess and improve the reliability of non-destructive testing procedures in 
nuclear power plants. Since it began in 1975, PISC has resulted in significant 
improvements in non-destructive testing techniques which, in turn, have contributed 
to improved nuclear plant safety and reliability. PISC is jointly sponsored by the 
Commission of the European Communities (CEC) and the NEA. A management board 
with representatives from all the participating countries provides overall direction for 
the programme, while the CEC Joint Research Centre in Ispra, Italy, is responsible for 
management of the technical programme. 

The primary objective of the current phase of the programme is to assess the 
reliability of non-destructive testing methods in real field conditions on a wide range 
of components and materials. A major part of the exercise involves round-robin 
testing in which a number of teams from the participating countries perform 
inspections to detect and size defects in various types of components. A comparison 
of the test data with results of destructive examinations then allows an assessment 



of the capability and reliability of 'he testing methods used. Most of the inspections 
in 1990 were being performed on full-scale PWR vessel components and on a BWR 
vessel in a special test facility at the University of Stuttgart in Germany. 

In addition to these experiments, the programme also includes the validation of 
mathematical models of ultrasonic inspection, to determine how they can be most 
effectively applied. For this purpose, several models were evaluated against 
experimental test results during 1990. 

During the year, two specially equipped laboratories were designed to closely 
monitor the performance of technicians as they work in conditions encountered 
during actual inspections, such as heat, humidity, difficult access, and limited 
inspection time. 

Finally, the transfer of programme results to organisations responsible for 
developing industry codes and standards remains a high priority. Results from the 
PISC programme have led to significant improvements in the application of non
destructive examination methods, thereby contributing directly to improving the 
reliability and assuring the continued safe operation of nuclear power plants. 

THE HALDEN PROJECT 

The OECD Halden Project, in Norway, has now seen more than three decades of 
successful operation. Its initial objectives, to perform extensive dynamics and 
physics studies and to demonstrate the operation of a boiling heavy water system, 
have been realised and largely surpassed. Today, this project constitutes a highly 
fertile and productive source of research and experimentation on man-machine 
interaction and material behaviour. 

In the area of computerised man-machine interaction, significant progress was 
achieved in 1990 with regard to methods for software verification and validation, 
procedures and intelligent systems for reactor control, computer-based operator 
support systems, and integration of the surveillance and control systems. The project 
also continued to employ full-time professionals to evaluate operator performance on 
the full-scale power reactor simulator, and to collect data pertaining to human 
reliability. In the field of material behaviour, more emphasis is now being given to 
ageing and plant life extension, and numerous experiments were carried out on fuel 
behaviour after extended burn-up, irradiation-induced corrosion cracking of various 
materials, mechanical properties of zircaloys, and performance of in-core sensors. In 
addition to the above activities, the project continues to develop instrumentation for 
use in nuclear power plants. A particular success is the "gamma thermometer", a 
very reliable gamma flux sensor, whose performance is virtually undisturbed by 
irradiation, to monitor reactor power distribution. 

The widely recognised value of the Halden Project, in both nuclear and non-nuclear 
applications, is reflected in the continued support of its participants, the acquisition 
of a long-term operating licence, and the recent addition to its membership of 
organisations from two other OECD countries, namely Spain and Switzerland. 
Discussions are continuing to broaden further the project's membership. 



VIII 
LEGAL AFFAIRS 

REVIEW OF LIABILITY REGIME 

The NEA keeps constantly under review the liability regime established by the 
Paris Convention of 29th July 1960 and its Brussels Supplementary Convention in 
order to keep it abreast of developments in the nuclear field. 

In 1990. a series of actions were taken by the Steering Committee for Nuclear 
Energy with a view to improving the nuclear third party liability regime. These 
concerned especially the level of the operator's liability, the case of installations 
being decommissioned, and the competence of courts. 

A number of other aspects are currently under study, in particular the 
compensation of damage to the environment and of the cost of measures taken in the 
face of a nuclear accident to prevent or minimise the damage caused, such as 
evacuation of the population or bans on the sale of certain foodstuffs. In addition, the 
ten-year time limit on the bringing of claims under the Paris Convention has been 
identified as possibly warranting extension, in order to allow victims whose injuries 
become apparent after that time to obtain compensation. 

The NEA is also contributing to the work being undertaken by the recently 
established International Atomic Energy Agency Standing Committee on Liability for 
Nuclear Damage. The revision of the Vienna Convention is of particular interest to 
NEA Member countries, since the 1988 joint Protocol links the application of this 
Convention to the Paris Convention. 

NEA publications analyse the 
recent developments in the field 
of nuclear third party liability. 
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INCREASE AND HARMONIZATION OF THE LEVEL OF 
THE OPERATOR'S LIABILITY 

At its meeting in April 1990. the Steering Committee for Nuclear Energy 
recommended that Parties to the Paris Convention endeavour to set the limit of the 
operator's liability under their national law at a significantly higher level than that 
referred to in the Paris Convention. The recommended level is 150 million Special 
Drawing Rights (SDRs). ten times the 15 million SDRs referred to in the 
Convention. 

The Paris Convention, while setting the limit of the operator's liability at 15 million 
SDRs. allows for Parties to increase this limit to the extent that insurance or other 
financial security to cover a higher limit becomes available. Since 1960. when the 
Convention and the amount of 15 million SDRs were adopted, the capacity of the 
insurance market have grown significantly. Indeed, a number of Parties to the 
Convention have taken advantage of this greater capacity to increase the level of the 
operator's liability under their national legislation beyond the level required by the 
Paris Convention. The Steering Committee recommendation encourages all Parties to 
take this step to improve the position of potential victims of a nuclear accident. This 
is consistent with the principle, endorsed by the OECD, that the polluter should pay 
for all costs associated with his activity. The recommendation also takes into 
account the economic distortions arising from the fact that nuclear power producers 
in some countries are required to bear a much higher level of financial security than 
those in other countries. 

The Steering Committee noted that this situation had arisen partly because the 
revision of the level of liability under national legislation was often a complex and 
time-consuming procedure. It therefore also recommended that Parties examine the 
possibility of providing simplified methods for adjusting the liability of the operator 
under their national legislation. Such simplified methods could help to cope with the 
evolution of the capacity of the insurance market and inflation. 

DECOMMISSIONING 

At that same meeting, the Steering Committee decided to allow Parties to the 
Paris Convention to cease to apply that Convention to nuclear installations in the 
process of decommissioning, provided that certain technical criteria are satisfied. 
This decision was made under Article 1(b) of the Convention, which empowers the 
Steering Committee to exclude any nuclear installations from the scope of the 
Convention if the risks involved are low enough. 

The technical criteria that must be satisfied cover both the physical state of the 
installation — stage of decommissioning reached and the safety controls in place — 
and the level of radioactivity remaining in the installation. 

The removal from the coverage of the Convention of an installation satisfying 
these criteria will not be automatic. It will be for each Party to decide whether to 
take this action in relation to installations on its territory. Once an installation is 
removed from the coverage of the Paris Convention, claims for nuclear damage 
caused by an accident at that installation would be dealt with under general tort law. 
This is consistent with the lower risk presented by the installation. 

With this decision, the Convention will better accommodate the case of 
installations being decommissioned, a matter that has become of high importance 
today as many countries begin to face the decommissioning of nuclear facilities. 



SINGLE COURT TO PRESIDE OVER CLAIMS ARISING 
FROM A NUCLEAR ACCIDENT 

The Paris Convention provides that jurisdiction over actions for compensation for 
nuclear damage caused by any one nuclear accident is to lie solely with the courts of 
the State in whose territory the accident occurs. This arrangement is intended to 
ensure that claims are dealt with efficiently and that the compensation available is 
equitably distributed The Convention does not require, however, that only one court 
of the relevant State should have jurisdiction. Clearly, having multiple courts 
competent in one State could raise similar difficulties to having the courts of more 
than one State competent. 

To further the objective of the Convention's provision concerning unicity of 
jurisdiction, the Steering Committee recommended, at its October meeting, that 
Parties to the Paris Convention provide under their national legislation for a single 
court to be competent to rule on compensation for nuclear damage arising from any 
one nuclear accident. 

NEW SIGNATURES AND RATIFICATIONS 
OF THE CONVENTIONS 

During 1990, France ratified the 1982 Protocols to the Paris Convention and to the 
Brussels Supplementary Convention. One of the main amendments introduced by the 
1982 Protocols was the replacement of the European Monetary Agreement Unit of 
account (whose value had become uncertain because of the abolition of the official 
price of gold), by the Special Drawing Right of the International Monetary Fund. 

This brings to ten the number of Parties to the Brussels Supplementary Convention 
that have ratified the amending 1982 Protocol. However, the Protocol will come into 
force only when ratified by all its 11 Parties. 

As regards the Paris Convention, its 1982 Protocol, which has now been ratified by 
13 Parties, came into force in October 1988. 

INFORMATION ON NUCLEAR LAW 

In recent years, there has been a definite evolution in the field of nuclear third 
party liability due to a series of factors which, together, have aimed at a primary 
objective: a better and greater protection of potential victims of a nuclear accident. 
Since the adoption of the Paris Convention and national legislation on nuclear third 
party liability in the sixties and seventies, currencies have been eroded by inflation to 
the extent that, in a number of cases, the amounts provided for compensation of 
nuclear damage became meaningless. Also, there was a growing public awareness 
of the hazards of nuclear energy, triggering national legislative actions to provide 
assurances of protection. These developments came to a head with the Chernobyl 
accident, which illustrated that, in addition to considerable damage in the immediate 
area, nuclear accidents could transcend borders. 

These changes led the NEA to publish another study in its Nuclear Legislation 
Series, providing comprehensive information on the subject of third party liability for 
nuclear damage. The new publication includes countries worldwide with specific 
nuclear third party liability legislation or other provisions applicable to the liability of 



nuclear operators It describes the international Conventions on nuclear third party 
liability, and explains their principles and provisions Most particularly, it analyses 
national legislation on the liability of nuclear operators, dealing with the nature of 
the liability, the nuclear damage covered and the compensation provided 

The second legal publication issued by the NEA in 1990 is linked to the Paris 
Convention. The Steering Committee for Nuclear Energy has made decisions and 
adopted recommendations and interpretations concerning the Convention, and the 
OECD Council has also made recommendations on its application. To promote a 
better understanding of the Convention, and also to facilitate the work of those 
responsible for applying it, a booklet has been published reproducing all the relevant 
texts against the articles of the Convention they refer to, together with explanations 
where necessary. 

Two further issues of the Nuclear Law Bulletin were also published, providing 
information on current developments in the legal area, as well as studies and articles 
on topical subjects. 

Since the early seventies, the NEA has been actively co-operating with the IAEA in 
the field of computerised information on nuclear law. At present, under an informal 
arrangement with 17 of its Member countries*, the NEA continues to assure the 
collection and processing of their nuclear legislation for inclusion in the International 
Nuclear Information System (INIS). the decentralized worldwide nuclear information 
system set up by the IAEA, and which constitutes nuclear law databases for these 
countries. 

" Australia, Austria, Belgium, Canada, Denmark, Finland, France, Ireland, Italy, Netherlands, 
Norway, Portugal, Spain, Sweden, Switzerland, Turkey, United Kingdom 
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IX 
INFORMATION PROGRAMMES 

The increasing public awareness of the need for safe sources of energy while 
meeting environmental protection requirements has led to a greater public interest in 
the energy debate and to a corresponding need to improve the dissemination of 
related information. 

The main objective of the NEA programme in this area is to provide decision
makers and interested public groups in its Member countries with information on key 
issues concerning nuclear power and on the results achieved through international 
cn-operation. The information programme is designed to make the results of highly 
technical studies available to a large section of the public in an easily 
understandable form. It also aims to favour the exchanges between specialists to 
improve public information and understanding of nuclear issues. 

In 1990. the Japanese authorities granted a voluntary contribution to the NEA to 
help carry out additional activities in the field of information. One of the projects 
currently under preparation under this grant is the setting-up of a central database on 
results of public opinion polls on nuclear energy. 

AN IMPROVING PUBLICATIONS PROGRAMME 

The annual Activity Report, reviews the current situation and trends in nuclear 
power, and summarises the results of the Agency's programme. A biannual 
Newsletter provides more detailed information on the Agency's work through articles 
on major topics of current interest and reports of recent activities. The Agency also 

The NEA co-ordinated the 
preparation and distribution of a 
folder of fact sheets on national 
programmes related to the 
management of radioactive 
wastes. 
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produces a series of Issue Briefs to present topical subjects in more detail and in a 
form that is suitable for distribution to a wide general readership. The most recent 
one dealt with small and medium leaders. 

To present the results and significance of the Agency's activities in a more 
comprehensive fashion, the first of a planned series of general-interest reports on 
various aspects of nuclear energy, based on the results of its technical work, was 
published. Entitled Nuclear Energy in Perspective, the report provides the interested 
non-specialist reader with insights on the major issues associated with nuclear 
power, namely economics, radiation and environmental protection, plant safety. 
waste management, and liability and compensation for nuclear accidents. Two other 
reports are currently under preparation, to take stock of recent progress in nuclear 
safety and to review the economics and technology of nuclear power. 

Throughout its publications programme, the NEA has undertaken to make an 
additional effort to clarify the language and improve the presentation of its reports, 
in order to increase the reach and effectiveness of the information at its disposal on 
major nuclear issues. 

A FORUM TO EXCHANGE EXPERIENCE IN 
COMMUNICATING WITH THE PUBLIC 

In 1990, the NEA held two seminars with specialists in the field of public information 
The first was designed to review the status and trends of public opinion four years after 
the Chernobyl accident, and to survey current national information programmes. The 
proceedings of this seminar were published. A second meeting dealt with risk 
communication associated with nuclear energy. The purpose of this meeting was to 

The Sellafield Visitors' Centre 
has become an important tourist 
attraction in the United Kingdom 
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organise practical training for executives and information managers in government 
agencies and utilities, who may be called on to face the public and the media in 
emergency situations. A monograph summarising the main aspects of communication 
with the public that were raised during meetings held in the previous two years was 
published under the title Nuclear Energy: Communicating with the Public. 

In April, the annual meeting of the NEA network of Information Directors in the 
field of radioactive waste management was held in Las Vegas. USA. The meeting 
focused on the role of education in gaining public confidence and understanding in 
the efforts of Member countries to develop radioactive waste management 
programmes. 

The NEA also co-ordinated a major publication project involving the preparation 
and distribution of a folder of fact sheets on national programmes related to the 
management of radioactive wastes. Each of the 12 OECD countries with such a 
programme produced a document describing its activities along a standard format. 
The documents were then assembled and the folders given a wide distribution 
throughout the participating countries. As a result of the success of this project, 
similar initiatives are being considered to illustrate other aspects of the nuclear 
energy programmes of OECD countries. 

8S*B«BHSHS»»W»WSW!8*^^ 



RELATIONS WITH NON-MEMBER 
COUNTRIES 

•"fp" 

In line with the policy defined by the OECD Council for developing contacts and 
possible co-operation with non-Member countries, notably the European Economies 
in Transition, an information seminar with senior nuclear experts from central and 
eastern European countries with nuclear power programmes was organised in Paris 
on 6th and 7th December. 

In the wake of the major political and economic reforms taking place in Central 
and Eastern Europe, the OECD has given high priority to establishing and developing 
contacts and co-operation with the countries from that region, in various areas 
where the Organisation is active. In this context, the field of nuclear energy was 
found to be particularly suitable for initiating such contacts, in view of the increasing 
importance of nuclear safety issues and the particular needs of these countries in 
relation to nuclear power. At the seminar, which was sponsored by the OECD Centre 
for Co-operation with the European Economies in Transition (CCEET), the 
international dimension of nuclear power was emphasised, as well as the 
importance of managing it in a safe and reliable way in all countries, by pursuing 
similar stringent safety and protection objectives and practices. An overview of the 
NEA programme and modes of operation was presented, and the representatives 
from the countries present at the meeting, namely Hungary, Poland, the Czech and 
Slovak Federal Republic (CSFR), Romania, the USSR, as well as Yugoslavia, 
described the status and objectives of their respective nuclear programmes. 

Most of the countries in Central 
and Eastern Europe rely on 
nuclear power to meet their 
future energy requirements. 



In order to improve the safety of 
the reactor designs of USS" 
origin, like for example the 
VVER-440, technical and 
scientific assistance is being 
sought from industrialised 
countries 

It came out clearly that these countries were counting on nuclear power to meet 
their future energy requirements as well as to contribute to meeting their economic 
and environmental concerns. However, this developmf nt will only become possible if 
solutions are found to public opposition. Since the Chernobyl accident, any further 
nuclear expansion is being resisted, with particular concerns being expressed about 
the management of radioactive waste and the safety of existing reactor designs The 
countries currently operating such reactors, namely the USSR, Hungary and the CSFR, 
have indicated that the safety level of some of these plants did not meet Western 
standards, and a number of technical, organisational and inspection measures are 
being taken to improve the situation. In many cases, technical and scientific 
assistance is being sought from industrialised countries to achieve this. Most of 
these countries also mentioned that their future plans would probably involve 
Western technology. 

Against this background, the seminar was successful in identifying possible areas 
of co-operation. Specifically, these may include severe accident management, 
operating expedience and human factors, non-destructive testing of steel 
components, nuclear plant decommissioning, information on occupational exposure, 
radioactive waste management, economic studies, assistance in nuclear legislation 
and reinforcement of the international nuclear liability regime, and experience in the 
area of public information. 

Such co-operation will take different forms, including exchange of information and 
experience, participation of experts in workshops, conferences and seminars, 
secondment of trainees or consultants, and participation in NEA-sponsored 
international R&D projects 
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The regulatory process and legislative regime are other areas where improvements 
are generally felt to be needed, including with regard to third party liability. Nuclear 
legislation is being reviewed, with new or amended versions being in preparation or 
having been recently put into effect in some cases. 

a 

Considerable efforts are being 
made to raise the safety level of 
nuclear plants in Central and 
Eastern Europe. 
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ANNEX I 
ADMINISTRATION AND STAFF 

The personnel establishment in 1990 was 83. (including 41 professional staff). The total 
appropriation for the Agency for 1990, including the Data Bank, was 62.2 million francs. 

ANNEX II 
LIST OF WORKSHOPS, SPECIALIST MEETINGS AND 
SYMPOSIA ORGANISED DURING 1990 

11-12 January Seminar on Risk Communication in the Field of Nuclear Energy — OECD. 
Paris 

28 February — NEACRP: Specialist Meet ing on Transport Cask Shielding — 
3 March OECD, Paris 

7-9 March Workshop on Communicating for Tomorrow: A review of nuclear 
energy public information issues in OECD countries — OECD, Paris 

23-27 April International Conference on the Physics of Reactors: Operation and 
Computation — Marseille, France 

14-18 May IAEA/NEA International Seminar on the Use of Unusual Event Reports for 

Improving Nuclear Power Plant Safety — Vienna, Austria 

14-17 May SKI/NEA GEOVAL-90 Symposium — Stockholm, Sweden 

19-20 June Special Meeting on Regulatory Approaches to Human Factors in Operational 
Safety—OECD, Paris 

4-6 September CSNI Workshop on Applications and Limitations of Probabilistic Safety 
Assessment — Santa Fe, New Mexico, USA 

11-12 September CSNI Preparatory Workshop on ISP-30 (Test BETA 51) — Karlsruhe, Federal 
Republic of Germany 

12-13 September Second NEA Seminar on Interface Questions in Nuclear Health and Safety 
— OECD, Paris 

8-9 October CSNI Workshop on the Safety Assessment of Reactor Pressure Vessels — 
Helsinki, Finland 

8-12 October IAEA/NEA International Seminar on Spent Fuel Storage — Safety, 
Engineering and Environmental Aspects — Vienna, Austria 

22-24 October Workshop on Flow Heterogeneity and Site Evaluation — OECD, Paris 

5-7 November Workshop on Radiation Protection and Safety Criteria for the Disposal of 
High-Level Radioactive Waste — OECD, Paris 

26-28 November CSNI Workshop on Aerosol Behaviour and Thermal-Hydraulics in the 
Containment — Fontenay-aux-Roses, France 

26-28 November CSNI Specialist Meeting on Pump Performance and Reliability — Cologne, 
Federal Republic of Germany 

6-7 December Seminar with European Economies in Transition, on Safety and Regulation, 
International Civil Liability and Public Information in the Field of Nuclear 
Energy —OECD, Paris 



ANNEX III 
LIST OF PUBLICATIONS AND OTHER PRINTED MATTER 
PRODUCED IN 1990 

OECD NUCLEAR ENERGY DATA. 1990 Edition 

URANIUM: RESOURCES, PRODUCTION AND DEMAND, 1989 Edition 

URANIUM: RESOURCES, PRODUCTION AND DEMAND, 1990 Statistical Update 

NUCLEAR LEGISLATION — THIRD PARTY LIABILITY 

NUCLEAR LAW BULLETIN N " . 45 and 46 

NUCLEAR LAW BULLETIN — INDEX N°>. 1 to 45 

PARIS CONVENTION — Decisions, Recommendations, Interpretations (1990) 

PROTECTION OF THE POPULATION IN THE EVENT OF A NUCLEAR ACCIDENT — A basis for 
intervention 

OCCUPATIONAL DOSE CONTROL IN NUCLEAR POWER PLANTS — An Overview 

EMERGENCY PREPAREDNESS FOR NUCLEAR-POWERED SATELLITES 

RADIOACTIVE WASTE DISPOSAL: IN SITU EXPERIMENTS, Proceedings of the 3rd NEA/Stripa 
Project Symposium, Stockholm, 1989 

SAFETY ASSESSMENT OF RADIOACTIVE WASTE RESPOSITORIES, Proceedings of the Paris 
Symposium 

NUCLEAR WASTE BULLETIN, N°. 5, June 1990 

THE INTERNATIONAL INTRAVAL PROJECT — Background and Results 

COORDINATED RESEARCH AND ENVIRONMENTAL SURVEILLANCE PROGRAMME RELATED TO 
SEA DISPOSAL OF RADIOACTIVE WASTE (CRESP) - - Activity Report 1986-1990 

NEUTRON ACTIVATION CROSS SECTIONS FOR FISSION AND FUSION ENERGY APPLICATIONS 
Proceedings of a Specialists' Meeting, 1989 

THE INTERNATIONAL HYDROCOIN PROJECT, Level 2: Model validation 

NEA NEWSLETTER, Vol. 8. F \K land 2 

INFORMATION BOOKLET ON NFA 

CATALOGUE OF NEA PUBLICATIONS, September 1990 

original contain! 
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