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Pursuant to article I 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, the Federal Republic of Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the 
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom 
and the United States. The following countries became Members subsequently through 
accession at the dates indicated hereafter: Japan (28th April, 1964), Finland (28th January, 
1969), Australia (7th June, 1971) and New Zealand (29th May, 1973). 

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

The OECD Nuclear Energy Agency (NEA) was established in 1957 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 o 
the Agency. 

The primary objective of NEA is to promote co-operation between 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 Atomi 
Energy Agency in Vienna, with which it has concluded a Co-operation Agreement, as well a 
with other international organisations in the nuclear field. 
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HIGHLIGHTS 

In 1987, nuclear power generated 22 per cent of the total electricity in OECD 
countries, and the number of terawatt hours rose by 5.9 per cent over the preceding 
year. Several countries, such as France, Japan and the United Kingdom, continued to 
expand their installed capacity. Nuclear power is now producing more than 30 per cent 
of the electricity in the following countries: France (70 per cent}, Belgium (66 per cent), 
Sweden (45 per cent), Switzerland (38 per cent), Finland (36 per cent). Federal Republic 
of Germany (31 per cent). 

However, nuclear capacity expanded at a slower rate than had been foreseen, due to 
reduced forecasts of growth in electricity demand. This slow demand growth and the 
impact of the Chernobyl accident brought the nuclear programmes of several other 
countries, including Finland, Italy, the Netherlands and Switzerland, to a standstill. 
Sweden decided several years ago to eliminate all twelve nuclear power plants by 2010, 
and two plants are to be shut down by the mid-1990s. 

Estimates of nuclear capacity likely to be installed by 1995 are largely determined by 
previous decisions, although delays in construction and licensing or changes in national or 
utility policies could still affect them. According to the NEA report: Nuclear Energy and its 
Fuel Cycle: Prospects to 2025, OECD Member countries expect a modest expansion of 
nuclear capacity between 1995 and 2000. Although this seems to be within the present 
capability of the nuclear industry, an absence of orders in the next few years could 
seriously affect its ability to meet the projected increases in the late 1990s. 

On the other hand, 1987 was marked by a significant strengthening of international 
co-operation, in particular on issues critical to the development of nuclear power: 
prevention of accidents, safe operation of reactors, radiation protection, international 
obligations in case of transborder radioactive contamination and disposal of radioactive 
waste. Furthermore, continuing improvements are to be noted in the design, operation 
and performance of nuclear facilities through new technology, improved load factors and 
methods to extend the lifetime of older plants. 

In the aftermath of the Chernobyl accident, a Group of Experts was convened to study 
its impact on OECD Member countries. Their report, entitled Chernobyl and the Safety of 
Nuclear Reactors in OECD Countries, concluded that the accident did not bring to light 
any previously unknown phenomena or safety issues that are not resolved or otherwise 
covered by current reactor safety programmes in OECD countries. The report also 
describes the differences between the Chernobyl reactor and those in operation in OECD 
countries in terms of reactor concept, design and safety systems, operator training and 
plant management. Two additional studies related to Chernobyl were completed in 
1987: one concerned the relevance of the accident to source terms in OECD reactors; the 
other dealt with inconsistencies in the Soviet source term da;a. 

The severity of an accident is determined by the degree to which containment integrity 
is lost. The NEA has recently completed a draft report on the Role of the Containment in 
Severe Accident Management which identifies significant containment phenomena, the 
ability of the containment to withstand stress and ways in which it could be breached. 
The report also discusses ways in which severe accidents can be managed to prevent 
loss of containment integrity. 

Member countries continued to participate actively in the NEA Incident Reporting 
System, and no incident of safety significance now escapes being reported. A new 
coding system and guidelines have been issued to allow better preparation, storage and 
retrieval of information. Regular meetings are held with the International Atomic Energy 
Agency (IAEA) and other international organisations to exchange information on the 
causes and consequences of significant events at power plants throughout the 
world. 
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The NEA completed its final report on The Radiological Impact of the Chernobyl 
Accident m OECD Countries, based on extensive data obtained from national authorities 
in Member countries. The report confirmed that only in some countries of the OECO area 
did the levels of radioactive contamination warrant protective action directly motivated 
by radiation protection consi terations. Oh the whole, the contamination levels did not 
raise any major concern for the health of the population in OECD Member countries. 

The report placed special emphasis on the diversity of accident responses and on the 
need to harmonise the radioactivity levels at which governments take emergency 
response measures such as controing the consumption and sale of food. The review 
concluded that several aspects of existing international guidance on accident manage-
ment planning should be expanded or clarified. It was also recommended that advice be 
given on harmonising methodologies and assumptions used in modeing and assessing 
the impact of accidents. 

In the field of radioactive waste management, considerable attention has been given to 
the need to increase the interaction between experiments and modeing in assessing the 
long-term performance of potential disposal sites. On the experimental side, the NEA has 
established a group to help co-ordinate in situ research, site investigations and 
demonstration activities in Member countries. This group w i fielp improve the exchange 
of information among different field projects and performance assessments and w i 
examine problems of mutual concern. The NEA-sponsored international field projects 
include Phase 3 of the STRIPA Project, which w i study various aspects of site 
characterisation and validation, and a new programme- the Aigator Rivers Natural 
Analogue Project in Australia - concerning geochemical and hydrogeological processes 
which might resemble those at high-level waste disposal sites. 

The use of complex computer codes to make mathematical predictions on the 
long-term performance of radioactive waste disposal sites is another important area of 
study. Several international projects have been initiated to help develop and verify these 
codes. In one exercise, related codes are being compared to help determine their ability to 
estimate the radiological consequences and risks associated with various disposal 
systems. 

Since Chernobyl, the NEA and the IAEA have renewed efforts to expand international 
obligations in the field of nuclear third party KabXty. In particular, it is intended to link the 
existing Paris and Vienna Conventions which govern compensation for victims of a 
nuclear accident, so that the rights of compensation granted to members of one 
Convention would automatically be granted to members of the other. This would provide 
wider geographical coverage and thereby encourage accession by more countries and 
would also help to resolve potential conflicts in the implementation of these Conventions. 
A draft Joint Protocol has been drawn up and will be presented for adoption in 
1988. 
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TRENDS IN NUCLEAR POWER 

FACTS AND TRENDS 

While the drfficutties encountered by the nuclear industry in OECD countries received 
extensive media coverage throughout 1987, the year nonetheless saw a steady increase 
in the contribution of nuclear power to meeting the energy needs of these countries at 
competitive costs. Nuclear generating stations produced 22 per cent of the total 
electricity generated in OECD countries. Fourteen more reactors were connected to the 
grid, increasing the nuclear capacity in OECD countries from 221 to 240 GWe. This 
represents some 81 per cent of the world's nuclear generating capacity. 

Ministers of OECD countries who are members of the International Energy Agency 
reaffirmed their view that any limitation of the nuclear option as a whole would increase 
demand for other energy and thus the costs of achieving energy security. Nevertheless, it 
has been clear for some years that the rate of growth of nuclear power w i be lower in the 
1990s than in the 1970s and 1980s. As yet, there are few firm orders for plants to 
come into operation later in the 1990s, and successive overal projections of nuclear 
capacity in the year 2000 continue to dedme. On the other hand, nuclear power is s t i 
expected to play an important role in meeting the world's future energy requirements and 
to expand towards the turn of the century, probably as a result of additional reactors in a 
few countries. 

Nuclear reactors will con
tinue to play an important 
role in meeting the electricity 
demand in many OECD coun-

7 



In 1987, several countries such as France. Japan and the United Kingdom maintained 
their strong commitment to nuclear power, but even in those countries, future plans are 
not likely to call for as rapid expansion as had been seen previously, the pace being set to 
a large extent by reduced forecasts of electricity demand growth. 

In many countries, poBs and other forms of public consultation showed contradictory 
results. In some cases, public confidence in nuclear power appeared to recover gradualy 
from the anxieties aroused by the Chernobyl accident. In others, sharper differences of 
opinion were reflected in the political debate between opponents to the continuation of 
nuclear programmes and those who regard this option as a valuable contribution to the 
security of energy supplies and the most economic and environmentaly clean way to 
produce electricity, tt should be emphasized that although an evolution towards more 
drvergent views in the nuclear policies of OECD countries could place new strains on 
international co-operation, it would also increase the perceived need for that 
co-operation. 

TECHNICAL PROGRESS 

The fast reactor fuel cycle 
development laboratory at 
Dounreay develops and tests 
new processes and equip
ment for reprocessing irra
diated fuel from this type of 
reactor. 



On the technical level, the load factors of nuclear power stations are generally 
increasing. An annual average of 75 per cent is no longer rare, and has even reached 
92 per cent in one country. Many efforts have been made at national and international 
levels to maintain the high operating standards which led to these results, and to 
encourage wider adoption of the best practices. 

A further step forward was the introduction of MOX fuel (i.e., mixed phitonium and 
uranium oxides) into the normal operating cycle in a French pressurized water reactor. 
Several other countries, in particular the Federal Republic of Germany, have proposed or 
carried out MOX demonstration programmes in light-water reactors operated by their 
electric utilities. 

Progress has also been made outside the mainstream of light water reactors used for 
electric power generation. The Beznau PWR plant in Switzerland has begun supplying 
district heating through waste heat recovery. The Canadian Slowpoke reactor, intended 
as a demonstration of nuclear power as a reliable and safe source of low temperature 
heating for smal communities, reached criticality fw the first time. The THTR-300, in the 
Federal Republic of Germany, involves an alternative fuel technology with potential 
application in the production of high temperature process heat as well as electricity 
generation. It is now supplying electricity commercially. 

The French fast breeder reactor Super Phenix was brought to full power but a leakage 
of sodium from the auxiliary storage vessel led to the reactor's temporary shutdown. In 
Japan, a fully-automated fabrication plant is being commissioned to produce MOX fuel 
for the fast-breeder Monju prototype, the construction of which continues on schedule, ft 
may be some time before these alternatives, and a variety of other applications of nuclear 
technology, are widely adopted, but these examples illustrate continued confidence in 
the dynamic development of nuclear technology in those countries which have opted for 
a strong nuclear power programme. 

NUCLEAR SAFETY, A CONTINUING PRIORITY 

In the OECD area, much attention continues to be given to nuclear safety as a 
paramount condition for further nuclear power development. Electric utilities, regulatory 
authorities and international organisations are placing special emphasis on strengthening 
their world-wide exchange of operating experience to track down root causes of 
operating incidents and contribute to improvements in design and operating standards. 
Such incident reporting systems allow a valuable exchange of information, as wed as the 
review and analysis of these events, at the international level. 

Recognition of the importance of the human factor has led to s trend toward further 
computerization of nuclear plant operations. There are also numerous continuing studies 
on how to prevent accidents or limit their effects. A consensus is developing among 
nuclear authorities and technicians that effective reactor containment systems can be 
developed and implemented for such situations. Beyond this, an important objective is to 
reach agreement on ways to maintain control over severe nuclear accidents and mitigate 
their consequences. 

EMERGENCY PREPAREDNESS 

Special attention was also paid in 1987 to improving the readiness of national 
authorities to cope with possible nuclear accidents. In particular, efforts were made at 
the international level to harmonise the scientific basis of radiation protection 
counter-measures. At the same time, Member countries are seeking to improve 
co-ordination at the national and international levels. Informing the public remains a 
priority objective. 



Exploratory drilling at th 
Nevada Test Site provides 
cores for evaluating the sub
surface environment and it 
acceptability as a storag 
media for high-level radioac
tive waste. The Test Site is 
near the location chosen fo 
the first U.S. geologic reposi
tory. 

RADIOACTIVE WASTE MANAGEMENT 

During 1987, most countries in the OECD area made progress in radioactive waste 
management through policy decisions or technical developments. The scientific basis for 
realistic and reliable long-term assessment of radioactive waste repository systems has 
been strengthened at national and international levels. Major decisions were taken in 
France, Sweden and the United States to define policies and strategies. 

In France, the National Agency for the Management of Radioactive Waste (ANDRA) 
has begun preparatory work on the new site located in the Aube district, about 200 km 
south-east of Paris, for shallow-land disposal of low- and medium-level waste. This will 
replace the site presently in operation near Cherbourg, in the early 1990s. In addition, 
with authorisation from the French Government, ANDRA has selected sites in four 
different geological media to study their potential for disposal of high-level waste. 

The Swedish National Board for Nuclear Spent Fuel supervised an extensive review of 
the R&D programme. This concentrated on their timetable for selecting a spent fuel 
disposal site by the year 2000, the study of various disposal alternatives and long-term 
safety issues and decision-making procedures concerning site selection. 

In the United States, a bill adopted in December 1987 revised the Nuclear Waste 
Policy Act of 1982. The main change pinpoints the Yucca Mountain site in Nevada as the 
only candidate site for the disposal of high-level waste, instead of the three sites 
specified in the 1982 Act. 

These decisions illustrate a trend toward site-specific research and the definition of 
plans for the construction of deep underground disposal sites for high-level waste. 
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NUCLEAR DEVELOPMENT 
AND THE FUEL CYCLE 

One of the NEA's important functions is to review the technical and economic aspects 
of nuclear power growth and the nuclear fuel cycle. In addMon to regularly analysing 
supply and demand trends and to contributing to assessments of the potential future role 
of nuclear power in meeting overal energy needs, studes are undertaken of particular 
topics in which an international perspective can assist Member governments in 
formulating and reviewing their poides on nuclear power. To these ends, the NEA 
organises expert groups and symposia and publishes reports on a regular basis. 

NUCLEAR POWER AND THE FUEL C CLE 

Two studes were published in 1987 projecting nuclear power development. The 
annual 'Brown Book,* entitled Electricity, Nudear Power and Fuel Cyde in OECD 
Countries, estimated the instated nuclear capacity for the year 2000 at 340 GWe, a 
7 per cent reduction from the 1986 projection, mainly due to revised lower forecasts of 
electricity demand. 

The second report. Nuclear Energy and its Fuel Cyde: Prospects to 2025, or the 
"Yetow Book," presented a more thorough analysis on the potential demand for nuclear 
power world-wide and was prepared in co-operation with the IAEA. It estimates nuclear 
capacity in the OECD countries in the range of 365 to 429 GWe by the year 2000 and 
between 555 and 1 150 GWe by 2025. Although these estimates were based on 
projections made prior to the Chernobyl accident in 1986, the report concluded that the 
low long-term projections would not be significantly influenced by the accident. 

The report found that nuclear energy can meet the goals then set by energy planners in 
the OECD countries for the rest of the century if aN projects currently in the pipeine are 
completed and if construction of approximately 5 0 GWe of additional nuclear capacity is 
begun before 1995. The nuclear industry currently appears able to meet this potential 
need. On the other hand, as electricity growth rates and nuclear programmes have 
declined over the last decade, reactor vendors, equipment and service suppfiers and 
construction companies have taken measures to redirect surplus capacity and skilled 
manpower. Thus, the report concluded, there is considerable concern about the future 
viability of the nucteai industry. A prolonged absence of orders in the short term could 
have a critical effect on the industry's ability to respond to projected increases in the need 
for nuclear power in the late 1990s. 

Reprocessing or storage of spent fuel, transportation and other waste management 
issues, which seemed of secondary importance in the pioneering years of nuclear power 
development, are at the centre of public and political interest today. The NEA and the 
IAEA organised a Joint Symposium on the Back-End of the Nuclear Fuel Cyde'm Vienna m 
May 1987. The Symposium provided a forum for exchanging information on theanafysis 
and selection of spent fuel management systems and national strategies, and incentives 
for international co-operation. 

The Symposium showed that the strategy of each country depends on several 
country-specific and more general considerations. The former are dictated by the 
national situation - t h e availability of uranium resources, the level of industrial 
development, the size of the nuclear programme, socio-economic and political conditions 
and commercial interests. The generic factors reflect the status of the world's nuclear 



* * < [ ' 

fuel cycle, the availability of fuel cycle services and existing international agreements. 
Despite the different strategies chosen by the various countries, there was a general 
consensus that feasible and proven technologies, which contribute little to the cost of 
electricity production, have been developed to cope with the back end of the fuel 
cycle. 

The management of spent 
fuel and radioactive waste is 
of continuing public and poli
tical interest. Spent fuel is 
stored in pools such as this 
one at the CLAB facility in 
Sweden. 

NATURAL URANIUM RESOURCES 

Earlier projections of a rapid growth in uranium requirements at the end of the century 
have been affected by declining estimates for the overall use of nuclear power by the 
year 2000. These reduced expectations have led to the stabilisation of uranium prices at 
a low level and to the reduction of exploration programmes. There is therefore no 
justification for a frequently-revised, complete edition of the NEA "Red Book": Uranium • • 
Resources, Production and Demand. A complete Red Book is now scheduled to be 
published every fourth year with an Interim Report appearing every two years. This report 
will contain updated information on uranium exploration activities, resources and 
production for all countries other than those with centrally-planned economies, but not 
the customary analysis of long-term prospects. The first of these Interim Reports has 
been prepared this year; the next full Red Book will be prepared in 1989. 

The Interim Report found that expenditures for uranium exploration have stabilised 
since 1984 at a relatively low level between $ 120 million and $ 150 million per year. This 
compares with an unadjusted total of $760 million dollars in 1979. Similarly, the 
exploration expenditure incurred by nations outside their territory stabilized at around 
$70 million. No significant discovery of new uranium deposits was reported during the 
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years 1985 and 1986. However, continuing exploration at Canadian sites has increased 
resource estimates by more than 50 0 0 0 tonnes of uranium. Canada maintained its 
position as the world's leading producer in 1985-86. while new in situ leaching projects 
are expected to contribute significantly to U.S. production by 1988. Production in Africa 
has declined continuously since 1984. while Australia stHI shows the world's largest 
reserves. 

ELECTRICITY GENERATING COSTS 

A new study was initiated jointly with the International Energy Agency (IEA) to prepare 
an updated version of the 1986 report entitled Projected Costs of Generating Electricity 
from Nuclear and Coal-Fired Power Stations for Commissioning in 1995. The IAEA will 
also be contributing to this study. The main objectives of the new study are to prepare 
up-to-date electricity generation cost figures based on 1987 UNIPEOE (International 
Union of Producers and Distributors of Electrical Energy) information, and to extend the 
range of analysis to include other types of fossil-fuelled plants which might be expected 
to generate base load electricity late in the 1990s. 

PLANT LIFE EXTENSION 

As nuclear power plants age, increased attention is being paid to the practicability and 
economic viability of major refurbishment as an alternative to decommissioning a facility 

tM 
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and replacing it. The NEA, in co-operation with the IAEA, organised an important 
symposium to review recent experience in this field. The proceedings were published by 
NEA under the title: Nuclear Power Plant Life Extension. 

The objectives of the Symposium were to review operation, design and maintenance 
practices relevant to plant life prolongation; to identify factors which iimrt the lifetime of 
existing and future plants; to study the practicability and economic viability of major 
refurbis'iment: and to indicate the future direction of work in this area. 

One of these fuel assemblies 
can produce approximate! 
as much electricity a 
3 500 tons of coal in a con
ventional power plant. 

One of the main conclusions of the Symposium was that, in many cases, it would be 
economically justifiable to continue operating nuclear power plants beyond their 
originally-expected lifetimes. The ultimate goal is to make electricity generating costs as 
low as practicable while maintaining appropriate safety margins. 

Safety and regulatory criteria are evidently key factors in the decision to extend plant 
lifetimes. Although the Symposium did not thoroughly review these issues at a technical 
level, detailed work will be required, both generically and for individual plants, to satisfy 
safety requirements and to reduce the uncertainties that could undermine the obvious 
benefits of plant life extension. 

ADVANCED WATER-COOLED REACTOR 
TECHNOLOGIES 

As nuclear power will continue to generate a significant percentage of electricity in 
some OECD countries, it is natural for reactor manufacturers and utilities to seek 
improvements in the technology. A variety of approaches has been adopted in different 
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countries. The precise paths to be taken depend on the state of development of nuclear 
programmes, the intensity of use of nuclear power, the perceived need for improvements 
in safety and reliability, and the interplay of these and many policy factors. A study is 
therefore being undertaken to develop an understanding of the different rationales, the 
expected benefits and the timescale in which advantages are expected to be 
available. 

Experts from reactor manufacturers, architect-engineers, utilities and related organ
isations, and government agencies which operate nuclear reactors or perform R&D on 
advanced technologies co-operate in performing this study. 

STRATEGIES FOR PLUTONIUM UTILISATION 

W& Work is continuing on a study of factors which could influence plutonium recycling 
III policies and related technical and economic issues in OECD Member countries. This f.tudy 
HI w i describe in simple terms the present and future useof plutonium, the factorswhich 
*** o^enriine the choice of plutonkim recycling and how this dwice affects overall electricity 

The Reprocessing Plant at generating costs. A report will be published in 1988. 
Tokai Works in Japan. 
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NUCLEAR SAFETY AND LICENSING 

As operating experience increases with an expanding number of nuclear power plants 
in OECD countries, more weight is being given in the NEA programme to the evaluation of 
such experience. A major review was carried out in 1987 by the NEA Committee on the 
Safety of Nuclear Installations (CSNI) to shift the emphasis of the safety programme in 
this direction and to focus more attention on accident prevention and management. 

This shift in emphasis has also been taken into account at the regulatory level by the 
Sub-Committee on Licensing. The Sub-Committee agreed to organise a meeting of 
senior level national regulators to discuss and reach a common understanding on safety 
objectives for nuclear energy in OECD countries, the similarities and differences in 
regulatory policies and the need for complementarity in international safety pro
grammes. 

Following the Chernobyl accident, NEA assessed the possible impact of the accident 
on OECD countries. Its report, Chernobyl and the Safety of Nuclear Reactors in OECD 
Countries, published in 1987, presents the common views of the OECD Member 
countries as to the causes of the accident, the questions which still need clarification, the 
planned measures in the USSR to improve the safety of Soviet RMBK reactors and the 
implications for reactor safety in OECD countries. The report also describes the 
differences between the situation surrounding the Chernobyl accident - the reactor 
concept, design and safety systems, operator training and plant management - and the 
situation in OECD Member countries. 

The main conclusion emerging from this report is that the Chernobyl accident did not 
bring to light any new, previously unknown phenomena or safety issues that are not 
resolved or otherwise covered by current reactor safety programmes for commercial 
power reactors in OECD Member countries. Nevertheless, as a result of the shift in 
emphasis in national research programmes, NEA activities have also been reinforced in 
certain areas, such as in the role and training of operators, particularly in the use of 
simulators and operator training programmes. Far-reaching studies are being made of the 
ability of reactor containment designs to cope with severe accidents, and the capability 
of the Incident Reporting System (IRS) to analyse root causes of reactor incidents is being 
improved. 

OPERATING EXPERIENCE AND HUMAN FACTORS 

INCIDENT REPORTING SYSTEM 

The collection and dissemination of detailed information on issues and/or incidents of 
safety significance in nuclear power plants benefit nuclear regulatory authorities, utilities 
and manufacturers; this information also provides additional guidance for safety research 
programmes. All Member countries with operating nuclear power plants exchange 
operating experience by contributing reports of significant events to the IRS, which are 
then reviewed and analysed by the NEA. 

New, detailed Guidelines and a new coding system will allow efficient preparation, 
storage and retrieval of incident-related data at the NEA Data Bank in Saclay, France, 
About fifty per cent of the incidents which were reported prior to the establishment of the 
Data Base have now been entered. Member countries can access the Data Base directly 
or through the Secretariat, or by mail using diskettes which are updated quarterly. The 
NEA co-operates closely with the IAEA and other international organisations, and 
meetings are held regularly to exchange information on the causes and consequences of 
significant events at power plants worldwide. 



The Agency is also exploring the possibility of using the Significant Event Compilation 
Tree (SECT) Method, a computer program to be used as a tool for analysing the possible 
linkage of individual failure sequences taken from the incident reports. This method 
would be used to identify scenarios which could lead to serious incidents, or which could 
result from certain failures. Such an approach would also aid in pointing out areas that 
warrant generic or specific studies. 

Computer systems are used 
to collect data concerning 
nuclear plant operations and 
present this information to 
the operators in the control 

HUMAN FACTORS 

The accidents at Chernobyl and Three Mile Island demonstrated the potential of human 
interference with the safe operation of nuclear power plants. In both events, the 
operating staff may have taken actions without a fuN awareress of their consequences or 
of the state of the plant. To provide a better understanding of such misinterpretations or 
misunderstandings and of measures which might be taken to prevent them, relevant 
incidents taken from the IRS data base are reviewed and an analysis is made of the types, 
causes, consequences and recovery from errors, as wel as measures taken to prevent a 
recurrence. Preliminary results of this review wilt hr? made available to the IAEA/NEA/CEC 
International Conference on Man-Machine Interlace in the Nuclear Industry in Tokyo in 
1988. 

Computer systems collect data concerning nuclear plant processes and present this 
information to the operators. They can also be used as operator aids, and in some cases, 
to enter or issue commands to the reactor. Responses to a questionnaire show that such 
systems are considered reliable, principally as additions to other control room systems, 
rather than as replacements, and that most countries consider them inappropriate for 
critical purposes such as controlling a reactor. 

As training is a key factor in preventing human error, the NEA has assessed the status 
of training for reactor personnel in OECD Member countries. Following a survey on 
approaches to training programmes, specialists met in Orlando, Florida to exchange 
information concerning the design, development, implementation and evaluation of 
training programmes. They also discussed the reasons for training programme 
differences between countries and measures taken to improve training procedures. One 
of the highlights of this meeting was the discussion of new computer-based instructional 
methods. 

A nuclear reactor is designed to be operated within certain operating boundaries, 
called technical specifications. Operating experience has identified some areas where 
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improvements are desirable. Consequently, in order to upgrade or better justify current 
technical specifications, extensive programmes are being carried out in Member 
countries, ooth by regulatory bodies and industry organisations. Among the conclusions 
reached by specialists at a meeting on Improving Technical Specifications for Nuclear 
Power Plants in Madrid, Spain, was the need to provide a more quantitative basis for 
some of these specifications. 

REACTOR TRANSIENTS AND LOSS-OF-COOLANT 
ACCIDENTS 

COMPUTER CODE MODELLING AND VALIDATION 

&»& 
Large computer codes are used to analyse the behaviour of emergency core cooling p | | 

systems under normal, abnormal and accident conditions. A Code Validation Matrix has | | g 
recently been completed to provide a consistent basis for evaluating the large computer A 
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undertaking located in Nor-\ 
way. 
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codes used to analyse the behaviour of cooling systems under abnormal conditions. This 
matrix of experimental and reactor operating data covers virtually aH possible transients 
and accidents. Most of the data referred to in the Matrix are now available to Member 
countries, and the possibility of storing it in the NEA Data Bank is being studied. 

In 1987, Member countries began to compare several different processes to assess 
computer codes and determine which ones are acceptable within a reasonable 
expenditure of resources. A State-of-the-Art Report on the effectiveness of emergency 
core cooling systems has been prepared to assess and test computer codes used to 
evaluate thermal hydraulic conditions in nuclear power plants. It traces the history of 
code development and provides descriptions of all relevant phenomena. 

INTERNATIONAL STANDARD PROBLEMS 

As part of the effort to validate computer codes, the Member countries participate in 
exercises to compare computer code predictions to experiments in reduced-scale 
facilities and to actual transients in operating nuclear power plants. Reports have been 
completed on a test at the LOBI facility in Italy of a toss-of-coolant accident (LOCA) 
caused by a small pipe break, and on the behaviour of a fuel rod bundle during a 
large-break LOCA in the French PHEBUS facility. Work continued at the HDR facility in the 
Federal Republic of Germany concerning the containment response to a large-break 
LOCA, and a steam generator tube rupture transient is being studied at the Doel 2 
Nuclear Power Plant in Belgium. The SPES facility, a scale model of an Italian PWR which 
is intended to simulate the thermal-hydraulic phenomena during a small-break LOCA as 
well as during expected operational transients, will provide data for another International 
Standard Problem. 

PRIMARY CIRCUIT INTEGRITY 

In assuring light water reactor safety, it is vital to have confidence in the integrity of the 
materials used in the reactor structure so that any possible degradation is either detected 
in its early stages or prevented entirely. The Agency examines both the analytical and 
practical aspects of primary circuit integrity. Of particular importance are non-destructive 
methods for detecting and sizing flaws (non-destructive examination) and the 
assessment of the behaviour of such flaws under the imposed loads and environment in 
the reactor system (structural integrity). Factors which might impose technical limits on 
the operating lifetime of a reactor are also being studied. 

NON-DESTRUCTIVE EXAMINATION 

To assess the capability and reliability of non-destructive inspection techniques and 
procedures for nuclear reactor structural components, a major international effort 
involving fifteen countries has been organised jointly by the OECD and the Joint Research 
Centre (ISPRA) of the Commission of the European Communities (CEC). The first two 
phases of the Programme for the Inspection of Steel Components (PISC) evaluated 
modem ultrasonic techniques under optimal conditions using artificial or artificially-
introduced defects, which led to the modification of practical inspection code 
procedures. PISC-III emphasises testing for actual defects in full-scale components under 
real inspection conditions. These tests include the use of contaminated structures, 
full-scale reactor vessels, stainless steel pipes and steam generator components. 

Programme planning, as well as the acquisition and preparation of test specimens, has 
progressed sufficiently to allow invitations to be issued for individual inspection teams to 
join in four series of round robin test exercises commencing in 1988. 



STRUCTURAL INTEGRITY 

When a defect is detected, its effect on the capability of the component to perform 
safely must be assessed and, if necessary, repairs or replacement undertaken. In the case 
of steam generators, which contain thousands of individual tubes, those that become 
defective through the effects of the hostile environment are remc •ed'rom service. This is 
usualy done by plugging the tube. The inspection methods arid criteria applied to decide 
when to plug or repair these tubes vary from country to country. On the basis of 
information provided by Member countries, a comparison has been prepared by the U.S. 
Nuclear Regulatory Commission of these practices and the technical bases underlying 
them. This w i be useful to countries in the further development of their procedures. 

The most widespread cause of degradation of structural integrity in power plant 
components is corrosion of various types. Stress corrosion cracking and corrosion 
fatigue have been the most frequent problems in the pressurised coolant system and 
internal components of reactors. They have led, in some cases, to safety concerns and 
extensive outage times for the repair or replacement of pipes, steam generators and 
fittings. Many of the failures are time dependent and therefore could become more 
prevalent as power plants age, if appropriate measures are not taken. 

The large amount of research undertaken to understand the mechanical, metalurgical 
and environmental parameters influencing cracking, to devekip methods fw monitoring 
condroons during operation, and to develop remedal actions was reviewed for the 
Agency by the Technical Research Centre of Finland. Although there is now considerable 
understand**) of environment-sensitive cracking, the review concluded that more work 
is required, particularly on assessing the long-term situation. This work should address 
non-destructive examination, statistical methods, cotection of data on transient 
condrtions, monitoring and control of water chemistry and operational strategies. 
Additional basic research on failure mechanisms is also required to improve p. edictive 
models. 

Other activities concerned with the assessment of structural integrity focus on the 
issue of how defects in the steel vessels and pipes of the reactor coolant circuit grow as a 
function of the characteristics of the defects themselves, the properties of the steel and 
the nature of the applied stresses. The objective is to define failure conditions accurately. 
Different aspects of fracture mechanics are studed in many national and international 
groups. The NEA work concentrates on specific uncertainties which affect the 
confidence with which nuclear safety assessments and predictions of behaviour can be 
made and on the validation of test and analysis methods. Increasing attention is being 
given to issues arisi'wi from operational experience. 

DEGRADATION OF COMPONENTS WITH AGE 

As a nuclear power reactor approaches the limit of its initial operating license, 
increased attention is given to the feasibility of safely extending its operating life. In this 
regard, the as.--red safe performance of the reactor vessel and cooling circuit is of key 
importance. A Workshop was held to identify technical issues which might limit the 
long-term integrity of water reactor pressurised components and fittings and to 
recommend subjects for priority study. The participants concluded that there were no 
specific technical limitations or phenomena that would rule out, on structural integrity 
grounds, the extension of service lives beyond current expectations. Rather, there were a 
number of areas in which more understanding and, in particular, better and more realistic 
data on properties and performance, will be required for assessment purposes to give the 
necessary confidence that adequate safety margins can be maintained over long periods 
of time. Many of these matters are being addressed in ongoing activities. 

Two particular issues were identified: the understanding of neutron irradiation 
embrittlement of steel pressure vessels more than forty years old and the possible 
long-term effects of irradiation, corrosion and stress on the internal structures and 
fittings of the reactor core. A Special Meeting on these topics was therefore jointly 



sponsored by the NEA and UNPEDE in Stockholm. Sweden. It did not identify any nev< 
serious safety issues for long-term operation, but concluded that important regulatory 
decisions must be made at an early stage, research must be continued on irradiation and 
corrosion of materials and more attention must be giver to the avaiabity of data and 
predictive models to assess long-time integrity. The cost and dfficulty of replacing some 
core internal components pointed to a particular need for more study. 

ACCIDENT SOURCE TERMS 
AND CONSEQUENCES 

An important aspect of the nuclear safety programme is to exchange information on 
national and international activities reganing the source term (the amount of radnactive 
material released during a serious nuclear reactor accident and its characteristics), 
control of the atmosphere in the containment and the offsite consequences of a severe 
accident. Two studies completed in 1987 are directly related to the Chernobyl accident: 
one reviewed the relevance of the Chernobyl accident to source terms for severe 
accidents in reactors with Western designs. A second study dealt with the inconsis
tencies in the Soviet data relating to the source term and their importance in assessing 
accident consequences. 

In addition to exchanging information on recent national and international source term 
activities, the Agency is actively studying iodine chemistry, the chemical aspects of the 
interactions between a molten core and concrete, the analysis of source term 
uncertainties and the coupling between thermal-hydraulics and aerosol behaviour. A 
Workshop on assessing the uncertainties in aerosol code evaluations, organised jointly 
with the CEC, provided clear evidence of excellent progress in the understanding and 
modeling of aerosol behaviour under severe accident conditions. 

To improve the assessment of accident consequences, a pre-Chemobyl evaluation of 
the parameters which are important for consequence modeling was completed and an 
updated version is now being carripj out in the light of post-Chernobyl measurements 
and analyses. Procedures designed to assist authorities in determining protective action 
in case of a large release of radioactivity are also being reviewed. 

RISK ASSESSMENT 

To reduce the risks of operating nuclear power plants, these risks must be calculated 
and their relative importance weighed. Reports are being prepared on the use of reliability 
engineering techniques and on the use by some utilities of probabilistic safety 
assessment techniques in day-to-day plant management. National efforts to develop 
safety guidelines for nuclear power production are continuously monitored. Work is also 
continuing on the problems of quantifying and including the human effect in risk 
assessments. This has involved a collaborative effort with those searching for incidents 
where human error could have influenced an accident situation and has led to a study of 
methods for e>. jluating the importance of human intervention on the behaviour of nuclear 
power reactors in accident conditions. 

SEVERE ACCIDENTS 
AND CONTAINMENT INTEGRITY 

A severe accident is one in which the design specifications of the reactor are exceeded 
to such a degree that the core cannot be cooled by normal means. The severity is 
determined by the degree to which containment integrity is lost, as the containment is an 
essential barrier to the dispersion of fission products into the environment. 
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The Senior Group of Experts on Severe Accidents has drafted a report on the Role of 
Containment in Severe Accident Management. This report discusses the significance of 
the containment in a severe accident, the stresses to which the containment may be 
subjected and its capability to withstand them. Particular areas of concern include high 
pressure scenarios, the build-up of hydrogen and the interaction between the molten 
core and concrete. The report also identifies failures which could lead to a breach of the 
containment, as well as external threats such as storms, earthquakes and washing 
aircraft. Finally, it discusses ways in which severe accidents can be managed to avoid 
loss of containment integrity. 

While it is clear that many severe accidents can be mitigated by effective measures to 
maintain containment integrity, it should not be seen as a complete answer to all 
problems. The report also recommends a dynamic research programme and improved 
training of plant personnel. 

More attention was given this year to the thermal hydraulics of nuclear plants involved 
in severe accidents. A study identified ways in which the reactor core might interact with 
concrete and showed the distribution of combustible gas in the containment. In addition, 
a new International Standard Problem was initiated to determine how molten stainless 
steel, zirconium and simulated fission products interact with basaltic concrete. This will 
be used to validate core-concrete interaction models, heat transfer mechanisms, gas 
release chemistry and vaporisation release of aerosols. 

FUEL CYCLE SAFETY 

Every two years, an NEA Working Group meets to exchange information and views on 
the safety of nuclear fuel cycle facilities. This is a unique forum, as no other international 
organisation offers the opportunity for open discussion of the entire fuel cycle. 

During the 1987 meeting, a number of incidents which had occurred in fuel cycle 
facilities in Member countries since the last meeting were described in detail, including an 
explanation of the causes and a discussion of the remedial actions taken to limit their 
consequences and avoid their recurrence. The safety philosophy underlying the 
regulations in each country with a major nuclear power programme and the importance of 
the safety issues at these facilities were also discussed. 
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RADIATION PROTECTION 

Activities in the field of radiation protection are supervised by the NEA's Committee on 
Radetkxi Protection and Public Health (CRPPH), which works closely with the 
International Commission on Radnlogical Protection (ICRP) in an exchange of information 
and experience which is mutualy beneficial to the Member countries and the 
Commission. This informal coRaboration was very active in 1985 and 1986, but had to 
take a lower priority in 1987, due to the pressure of Chernobyl-related activities. 

This accident drew attention to the importance of having wel-founded radiation 
protection countermeasures to ensure adequate protection of the public against an 
accidental release of radioactive material. Given that large-scale nuclear accidents may 
have international consequences, OECD countries have become increasingiy aware of the 
wed to improve emergency preparedness and, in particular, to achieve greater 
harmonisation of the scientific criteria on which radiation protection measures are based. 

POST-CHERNOBYL PROGRAMME 

Shortly after the accident at Chernobyl, the CRPPH initiated a comprehensive 
assessment of the accident's radiological impact on the OECD countries based on data 
obtained from national monitoring programmes. Preliminary findings showed that the 
radiological consequences of the accident were minor for the public in those countries 
and did not raise any major concern for the health of the population in the OECD area. The 
final report, entitled The Radiological Impact of the Chernobyl Accident in OECD 
Countries, reinforces this conclusion and includes extensive material obtained from 
competent authorities. These include average and peak levels of total ground deposition, 
estimates of individual and collective doses arising in the first year after the accident, and 
an analysis of the countermeasures taken to reduce doses. 

This analysis offered a number of lessons, particularly on the need for further 
improvement of emergency preparedness and public protection measures. As part of its 
1987 activities, the NEA, together with national authorities and other international 
organisations, initiated a number of activities which are described below. 

One significant issue concerns the diversity of accident response actions and the 
intervention criteria adopted. A critical review of this problem was initiated to improve 
intemationd harmonisation of the principles and criteria for protecting the public in the 
event of a nuclear accident. Because the basis for protection in the immediate vicinity of 
an accident site is relatively well established, emphasis was placed on the criteria for the 
control of public exposure at considerable distances from the site. Several aspects of 
existing international guidance on accident management planning still need to be 
expanded or clarified. Advice should also be given on harmonising methodologies and 
assumptions used in modelling and impact assessments and on radioactivity control 
levels for the consumption and international trade of foodstuffs. A report containing 
detailed recommendations will be published in 1988. 

The CRPPH also reviewed, from a radiation protection and public health perspective, 
the influence of such parameters as seasonality, weather and other environmental 
conditions on the overall impact of nuclear accidents and on emergency countermeas
ures. Short term doses (measured in hours) were found to be essentially influenced only 
by meteorological conditions, white longer-term doses (measured in days, weeks or 
years) involving activity deposition and food pathway contamination were also influenced 
by the season of the year and agricultural practices. The review concluded that more 
detailed investigations should be undertaken of certain processes and their dependence 
on various parameters. 
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OECD countries are making substantial efforts to review and update their emergency 
plans and preparedness. These include the means and methods for efficiently controlling 
the radiological impact of an accident happening in another country and having 
international consequences. Accident assessment, informing the public and the media 
and organisational aspects are some areas where improvements are being consi
dered. 

Appropriate methods and language needed to clarify and explain to the public the 
scientific concepts used in estimating radiation risks and the technical rationale for 
protective actions taken in a radiological emergency were discussed at a Workshop held 
toward the end of the year. Participants discussed the various aspects of communicating 
general scientific and technical matters to the public and recommended the preparation 
of a brief guidance document, to be based on its discussions and conclusions. 

Finally, as part of its post-Chernobyl programme of work, the CRPPH decided to 
review the national research and development programmes stimulated by the accident. 
The results from a survey of Member countries will be used to explore the potential for 
international co-operation or co-ordination of these programmes under NEA sponsor
ship. 

OTHER ACTIVITIES IN RADIATION PROTECTION 

Nuclear plant workers and the general public must be protected from exposure to 
radiation during normal operations. NEA activities include determining the most 
important sources of radiation, carefully assessing their radiological impact and 
identifying the most effective protective measures. 

A close relationship is needed between the epidemiologists who evaluate the health 
effects of exposures to noxious agents, including ionizing radiation, and radiation 
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protection experts who apply these results in assessing radation risks. A Workshop was 
held to enable experts in both fields to exchange their experiences and views, to dscuss 
their methods, problems and requirements, and to identify and highight the strengths 
and limitations of epidemiology in its application to radation protection needs. 

Among the subjects mentioned were the difficulties in estimating risks at low dose 
levels by extrapolations from risk studies on groups exposed to higher doses; the 
implications of the recently-revised dosimetry of the survivors of Hiroshima and Nagasaki 
for the establishment of risk factors; and the problems of transferring epidemiological 
results into radation protection concepts and standards. The Workshop identified the 
need for improved communication with the public, with particular reference to the 
public's perception of risks and of corresponding radation protection measures. 

An important issue in the radiologicai protection of the general pubic is the lack of 
precise information on the amounts of poorly-soluble radorHK^des of elements that are 
absorbed by the human aimentary tract, or the length of time they may be retained in 
certain sensitive parts of the body. Plutonium is of particular concern, because it may 
become more absorbable after its incorporation into plant and animal tissue, atowing 
more to be taken up through eating contaminated foodstuffs. A study was undertaken to 
identify certain radnnucides that may reach human beings after dsposal or accidental 
dscharge of radioactive materials to the environment, and the transfer of these elements 
into the human body. Although more information would be desirable on specific 
gastro-intestinaJ absorption factors, the study concluded that enough information is 
available to predict mechanisms for the transfer within the body of those radnnucides 
and to propose fractional absorption values for use in dose assessments. 

Special recommendations have been developed for limiting the radation dose to the 
embryo and fetus, and thus to fertile or pregnant women. Recent re-evaluations suggest 
that there may be greater sensitivity to radiation than heretofore recognised. The NEA, 
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therefore, assembled and evaluated the biological data relevant to the risk of exposure of ~ x 
the human conceptus and recommended operational procedures for the protection of '], 
female workers and the conceptus. One of the main conclusions of the report was the "", "-'• 
confirmation that a fetus irradiated between the 8th and the 15th week of pregnancy 
would have a greater risk of developing severe mental retardation. However, on the basis •; 
of the current scientific knowledge, the existence could not be excluded of a threshold of 
dose below which no effect would appear. With this uncertainty, a prudent attitude was 
adopted in recommending that dose limits be set and operational precautions be taken 
concerning the protecl' w of female workers. 

Recent events concerning the transport of radioactive materials by sea have 
heightened awareness of the problems raised by accidents at sea involving these 
materials. As a contribution towards improving international guidance in this field, a 
report was prepared recommending the establishment of immediate reporting systems -
and a data bank on relevant emergency procedures, risks and precautions. The report 
also stressed the need for a practical guide to handling accidents at sea, for generic 
assessments of various accident conditions and for realistic estimates of the quantities of 
radioactivity that could be released during such accidents. 

COOPERATIVE INTERNATIONAL PROGRAMMES 

The mandate of the Co-ordinated Research and Environmental Surveillance Pro
gramme on Sea Disposal of Radioactive Waste (CRESP) was extended in 1987. This 
extended programme, CRESP II, will continue its efforts to strengthen the scientific and 
technical bases of future assessments of radioactive waste disposal in the Northeast 
Atlantic but will also undertake to improve the scientific and technical understanding of 
the disposal of radioactive material from land-based sources. 

The International Programme of Intercalibration and Intercomparison of Radon 
Measuring Equipment is organised jointly by the NEA and the CEC. Part II of the 
Programme concerns equipment for monitoring radon daughters and is now being 
completed. 
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RADIOACTIVE WASTE 
MANAGEMENT 

Currently, radioactive waste management programmes in OECD countries cover a 
wide range of activities aiming at the gradual implementation of disposal concepts for 
various types of waste. This concerns, in particular, the institutional and regulatory 
framework, research and development activities and, in some countries, site selection 
and characterisation programmes already a' i relatively advanced stage. Among these 
activities, safety issues are a common concern and, therefore, enjoy a high priority in 
international co-operation programmes. 

Most of these issues are regularly reviewed by the Radioactive Waste Management 
Committee (RWMC), which is composed of representatives from regulatory authorities, 
research institutes and national waste management agencies. This forum is therefore 
well placed to discuss both policy and technical issues and regularly review the progress 
made in Member countries. The RWMC is assisted in its rote by two Advisory Groups: the 
Performance Assessment Advisory Group (PAAG) which focusses on the development 
of an integrated and coherent approach to performance assessment and the Advisory 
Group on In Situ Research and Investigations (ISAG) which focusses on developing 
co-operation among underground research laboratories. These two Groups work closely 
together, notably to ensure suitable cooperation between those who perform safety 
assessments and those who carry out experiments in laboratories and in the field to 
provide the necessary data for such assessments and for generic studies. 

INTEGRATED APPROACH TO PERFORMANCE 
ASSESSMENT 

The Agency devotes considerable effort to the further development of methodologies 
to assess the performance of waste disposal systems and to increase confidence in their 
application and results. This requires an integrated approach calling for participation of 
specialists for various scientific disciplines, such as geochemistry, hydrology and 
long-term modelling, with emphasis on the need for a coherent and scientific integration 
of all relevant parameters into technically-convincing assessments. The NEA assists in 
this process, notably through the PAAG, by providing an international forum for the 
exchange of information and experience, conducting joint studies of issues important for 
safety assessment, and sponsoring and participating in international R&D activities, 
including the development of various performance assessment tools such as migration 
codes and geochemical data bases. 

Confidence in performance assessment results is inevitably linked to an evaluation of 
the range of uncertainties which are always associated with making mathematical 
predictions of radiation dose or risk, particularly in the long-term. Such uncertainties fall 
into three groups: the choice and specification of scenarios, the formulation and use of 
conceptual and mathematical models, and the quality and appropriateness of the data 
used. It was considered sufficient in the past to deal with uncertainties by using a 
combination of expert judgement and pessimist assumptions to determine the worst 
cases, as well as by placing caveats on the predictions. However, recent advances in 
calculating the uncertainties in predictions may result in more definitive and quantifiable 
information to indicate what confidence can be placed in the results. 

A better understanding is needed of available methods for carrying out uncertainty 
analysis and for formulating general recommendations for their use, based on the lessons 
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learned to date. The participants at a Workshop on Uncertainty Analysis for System 
Performance Assessments concluded that further work was needed in several areas, 
including improved Probabilistic Safety Assessment (PSA) methodologies, the treatment 
of non-quantifiable uncertainties, and the use of direct measurement of radionuclide 
migration to reduce uncertainties in conceptual models. The proceedings of the 
Workshop were published by NEA. 

To aid the development of PSA codes and to provide an international forum for users of 
these codes, the NEA Probabilistic Systems Assessment Codes User Group (PSAC) was 
established in early 1985. Its objectives are to avoid duplication of effort by exchanging 
codes, information and experience, as well as to carry out peer reviews, verify, compare 
and develop codes, and consider technical issues of topical interest. Considerable effort 
was devoted to confirming that the codes correctly perform their operations and 
calculations and a report was published on this subject. In the Code Intercomparison 
Exercises (PSACOIN), used to compare a number of related codes, the same test case is 
run on each code, and differences are then identified, examined and corrected. After a 
successful test case in which 13 organisations participated, a series of intercomparisons 
is being made to enhance confidence in the ability of difference PSA codes to estimate 
the radiological consequences and risk associated with various disposal systems. 

The identification and selection of release scenarios for a geologic waste disposal site 
is a fundamental issue in the assessment of the safety of nuclear waste repositories and 
has been recognised as a high-priority item for discussion at the international level. In 
order to promote consistency in approaches and methodologies, past and present 
activities in Member countries have been reviewed, with emphasis on long-term aspects, 
whatever the waste form or disposal method. A systematic methodology for selecting 
scenarios and practical examples of its application will be developed. 

Although the problem of high-level radioactive waste disposal receives a great deal of 
attention in OECD countries and has been the main subject of NEA activities on waste 
management, many countries view the disposal of low- and medium-level waste as of 
more immediate concern, notably because of the significantly larger volumes produced. 
Many different disposal concepts, such as disposal at or near the surface or in 
underground caverns, are possible due to lower radioactivity and a larger variety of waste 
forms. Performance assessments are nevertheless equally important, and in a Workshop 
held in Baden, Switzerland, the major emphasis was placed on the chemical behaviour of 
the repositories in the immediate vicinity of the containment system (near-field) and the 
potential migration of radionuclides from it. The discussion focussed particularly on the 
influence of concrete which is largely used for conditioning low- and medium-level waste 
and in the construction of engineered repositories. 
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Computer codes for geochemical modelling and transport of radionuclides in the 
geosphere are collected and tested at the NEA Data Bank, in Saday. These activities are 
discussed in Chapter VII. Two specific data bases are developed by NEA with the 
assistance of its Data Bank: the Sorption Data Base (SDB), (formerly ISIRS, the 
International Sorption Information Retrieval System), and the Thermochemical Data Base 
(TDB). A Geochemical Modelling and Data Group has been established under PAAG to 
advise on NEA activities in this field. These are discussed further in Chapter VIII. 

The Swedish Nuclear Power Inspectorate has initiated two international projects on 
code verification and model validation in which the NEA Secretariat participates. The 
International Hydrologic Code Intercomparison (HYDROCOIN) Project is concerned with 
the assessment of groundwater movement at potential nuclear waste disposal sites 
using mathematical models and computer codes. This project, which is now being 
completed, brought together specialists in hydrological modeling from 10 countries to 
verify the codes, validate the models and conduct uncertainty and sensitivity 
analyses. 

The INTRAVAL project was established on a similar pattern to increase understanding 
of the mathematical modelling of migratory radionuclides in the geosphere. The test 
cases represent a wide variety of experiments from laboratory to field scale, as weH as 
studies of the migration of naturally-occurring radioactive elements, the so-called natural 
analogues. As the project is closely linked to underground experiments and performance 
assessment, both PAAG and ISAG are following its activities. 

IN SITU INVESTIGATIONS ON UNDERGROUND 
DISPOSAL 

A number of Member countries are involved in in situ research, site investigations and 
demonstration activities for the underground disposal of radioactive waste. ISAG was 
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established in 1986 to help co-ordinate these activities and to plan joint mitiatives at an 
international level. Specifically, it seeks to improve the exchange of information among 
different field projects and underground research laboratories, to foster closer liaison 
between field projects and performance assessments and to examine problems of 
mutual concern among in situ research and demonstration projects. One of its first 
initiatives was to prepare an overview report on in situ research and investigations in 
Member countries. This report explains why geologic disposal is the most favoured 
option for the disposal of high level waste and spent fuel, and discusses the main 
elements and goals of in situ research and investigation activities. It w i be published m 
1988. 

In addition to the preparation of future topical workshops on the implications of 
excavation for engineering design and safety performance underground, and for the 
plugging and backfiing of repositories, considerable attention has been given to 
interaction between experiments and modeling, currently one of the key priorities of the 
Radnactive Waste Management Committee. The most pressing issues are to increase 
interaction between experimentalists and modeling specialists, to establish research 
priorities and to develop strategies for model validation. ISAG will continue to review 
these activities in collaboration with PAAG. 

OTHER ACTIVITIES IN RADIOACTIVE WASTE 
MANAGEMENT 

At the request of the Swedish authorities, the first comprehensive research and 
development programme for the safe handling of nuclear waste in Sweden was reviewed 
by an NEA expert consulting group at the beginning of 1987. The report, submitted to 
the Swedish programme. In general, the programme was judged to be appropriate both 
for the long-term objective of disposal, as understood within the international community 
of specialists, and for the short-term goals of the development work to be carried out 
within the next six years. 

Several nuclear waste activities are undertaken in separately-financed projects under 
the aegis of NEA: The STRIPA Project on construction of a geologic repository, the 
Alligator Rivers Natural Analogue Project, the Co-operative Programme for the Exchange 
of Scientific and Technical Information Concerning Nuclear Installation Decommissioning 
Projects and the Investigation Programme on Seabed Disposal. These projects are 
discussed in Chapter VIII. 

The first issue of a semi-annual Nuclear Waste Bulletin was published in 1987. It is 
intended to provide an information exchange among the various technical and policy 
groups within the radioactive waste management community by providing short, 
informative updates of the status of waste management programmes, policies and 
activities related to NEA's programme priorities. 



VI 

LEGAL AFFAIRS 

Today, 14 OECD countries 
are party to the Paris Conven
tion on Third Party Liability in 
the Field of Nuclear Energy. 

The continuing discussion of issues related to nuclear law, particularly third party 
liability and insurance, helps maintain a large measure of hannonisation in national 
legislation. The NEA also provides services to Member cnintnu concerning the analysis 
and dissemination of nuclear law information and the administration of international 
co-operation projects under the auspices of the Agency. 
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THIRD PARTY LIABILITY 

The 1960 Paris Convention on Third Party Liability in the Field of Nuclear Energy 
(OECD) and the 1963 Vienna Convention on Civil Liability for Nuclear Damage (IAEA) 
make up the international third party liability regime which governs compensation for 
victims in case of a nuclear accident. The 1963 Brussels Convention Supplementary to 
the Paris Convention allows for the possibility of increasing, through public funds, the 
compensation amounts available for possible victims. Both the Paris and the Brussels 
Conventions were revised in 1982 by the adoption of two Protocols which primarily 
changed the original unit of account used in the Conventions and increased the 
compensation amounts under the Brussels Supplementary Convention. 

Shortly after Chernobyl, the NEA's Group of Governmental Experts on nuclear third 
party liability undertook the study of several problems highlighted by the accident. These 
problems included the insufficient number of Contracting Parties to the Conventions and 
the interpretation and scope of the concept of damage contained in the Paris 
Convention. 

PROTOCOL TO LINK THE PARIS AND VIENNA 
CONVENTIONS 

A solution providing a direct link between the two Conventions and encouraging a 
more universal application of the liability regime had already been envisaged in the early 
1970s. However, work at that time did not progress because its need was, perhaps, not 
as apparent as it has become following Chernobyl. Since the accident, both the NEA 
Steering Committee and the IAEA Board of Governors have approved resumption of this 
work and have put in place a joint NEA/IAEA Working Group on the relationship between 
the Paris and Vienna Conventions. 

A draft Joint Protocol Relating to the Application of the Vienna Convention and the 
Paris Convention was adopted by consensus of the Joint Working Group at a meeting 
held in Vienna under the auspices of the IAEA and the NEA. The Group also recommended 
that the Protocol be submitted for approval to the NEA Steering Committee and to the 
IAEA Board of Governors to ensure political support for the next step in the process, 
namely formal adoption. The organisation of a diplomatic conference to complete the 
Protocol and formally adopt it is envisaged for 1988. 

The Joint Protocol would have a twofold objective: 
- to resolve potential conflicts of law which could result from the simultaneous 

application of the two Conventions to the same nuclear accident. In particular, 
problems such as plurality of liability and overlapping competence of courts may 
arise when a nuclear accident occurs during an international transport opera
tion; 

- to provide for a wider geographical application of the nuclear liability regime 
through a mutual extension by the Conventions' Contracting Parties of the right of 
compensation granted under each instrument. 

Implementation of such a Protocol might induce new countries to adhere to the 
Conventions and promote the development of a coherent system for indemnifying 
nuclear damage at the international level, thus avoiding a recurrence of the situation 
encountered after Chernobyl. 

CONCEPT OF NUCLEAR DAMAGE 

The second problem area highlighted by Chernobyl was the interpretation and scope of 
the concept of damage contained in the Paris Convention. There are two aspects to this 



problem: whether it is possible to arrive at a more harmonised concept of damage (given 
that the Convention gives no detailed definition of damage and therefore leaves to 
national legislation the right to determine what is considered damage t o property and the 
extent of compensation) and to what extent, if any. measures to prevent or rninirnise 
nuclear damage are covered by the Convention. This latter aspect was w e l iustrated by 
the post-Chernobyl situation, in which various Member countries took measures to 
protect the population - such as the removal of certain foodstuffs from the markets -
which in themselves caused economic loss. If these measures were covered, the 
application of the Brussels Supplementary Convention would also be affected, since this 
might enta i an earlier request for those funds which are to be provided jointly by the 
governments of the Contracting Parties. These and other issues are currently being 
debated by the Group of Experts. The outcome of this work should permit a more precise 
determination of the scope and nature of nuclear damage and facilitate implementation of 
the Conventions. 

INFORMATION ON NUCLEAR LAW 

In its series of analytical studies on different aspects of nuclear legislation in OECD 
Member countries, the Agency has completed preparation of a two-volume study on the 
Regulation of Nuclear Trade. Given the importance of nuclear commerce, the study is 
intended to provide information concerning the international rules which govern trade in 
nuclear material and equipment and technology transfers, as weH as legislation 
implementing national policies in this area. It describes the regulatory framework 
(including non-proliferation, supply and transport) in which this commerce operates. 

Volume I of the study examines the international aspects of the regulation of this 
trade, including the historical context from which these regulations emerged and an 
analysis of international rules and directives. Volume II describes national legislation put 
in place in various OECD Member countries either to implement international obligations 
concerning non-proliferation or to meet national policy requirements for the control of 
nuclear energy uses. Both volumes will be published in 1 9 8 8 . 

Issues 3 9 and 4 0 of the Nuclear Law Bulletin were pubfehed in 1 9 8 7 and have 
provided information on developments in nuclear laws and regulations. These recent 
issues contain articles concerning the economic damage causet ;y Chernobyl and its 
compensation in Western Europe, the concept of property damage and related issues in 
liability law, and an analysis of the results of the recent referendum in Italy on nuclear 
energy. 

As in previous years, the NEA assured the systematic collection and processing of 
nuclear law data on behalf of fifteen of its Member countries, for inclusion in the IAEA 
International Nuclear Information System (INIS), and continued work on expanded data 
bases of national nuclear laws. 
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VII 

NUCLEAR SCIENCE 

The sophisticated calculations needed to design and operate nuclear power plants 
require complex computer programs using large volumes of high quality data. This is 
particularly true of the physical phenomena uriderlying nuclear power arid tf the physics 
design for the controted production of heat within a reactor core. Computer programs 
and nuclear data representing between two and three bKon dolars in research and 
development costs are now available and can be accessed through the NEA Data 
Bank. 

THE NEA DATA BANK 

Since 1978, the primary role of the Data Bank has been to coeect, test and distribute 
nuclear physics data and computer codes for calculations in the field of nuclear energy for 
the benefit of its 16 members (West European countries and Japan). Within the NEA 
membership, the two coordinating bodes for work in this area are the Committee on 
Reactor Physics and the Nuclear Data Committee, which together cover aR the physics 
aspects of reactor design and associated calculations. Data a'e exchanged with similar 
centres in the United States, and with countries outside the OECD area by arrangements 
through the IAEA. 

A detailed review of the work of the Data Bank was started in 1987 to evaluate the 
scope for a possible reorientation to better serve the expanding needs of the Agency in 
the areas of nuclear safety and radioactive waste management. 

THE JOINT EVALUATED FILE (JEF) 

The JEF project was started in 1982 to provide a reliable base of neutron 
cross-section data for use in nuclear energy calculations. The first full version of the file, 
JEF-1, was distributed to users in Data Bank countries in 1985, and has now been 
thoroughly tested in calculations against critical experiments and different indices of 
reactor performance. JEF data performed well over a wide range of applications, and in 
dne important case, it was better than the "adjusted" data set normally used. However, 
these tests have revealed some deficiencies in the underlying data available in 1985, and 
a coordinated evaluation program has been under way in the participating countries 
throughout 1987 to replace the poorer data sets. A fuHy-revised reference version, 
JEF-2, wiH be assembled for distribution to users in 1988, and mi be tested over the 
following two years. 

COMPUTER PROGRAM SERVICES 

The collection of computer programs for distribution to users in Member countries is 
maintained at about 1200 packages. In 1987, an exceptionally high number of 
programs was offered (195), 75 of which were tested and added to the master 
collection; 1365 copies of different programs were sent out on request. They covered a 
wide spectrum of topics from nuclear cross-section calculations through safety and 
waste management (about 20 per cent were in these two areas) to structural analysis. 
Nearly 70 per cent of the users were in the public sector. 
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NUCLEAR D A T A SERVICES 

Very large volumes of neutron cross-section data are sent out on request: in 1987, 
19.5 million records were sent to 150 users. The experimental data received from 
laboratories in Member countries, and through the world-wide network of nuclear 
reaction data centres, are stored in the EXF0R data base of numerical values and indexed 
in the CINDA published bibliography. About 10 per cent of these requests were received 
and answered via computer network; in addition, several physicists in national 
laboratories collaborating in the JEF project are authorized to make remote searches 
directly in the data base. 

NUCLEAR SAFETY A N D W A S T E M A N A G E M E N T 

Support for NEA projects in these areas was increased. These projects include the 
Chemical Thermodynamic Data Base (TDB), the Incident Reporting System (IRS), 
Probabilistic Systems Assessment Codes (PSAC) and programming assistance to the 
International Sorption Information Retrieval System (ISIRS). 

In the TDB project, work continued in parallel on evaluations of therrnochemical data 
for several important component elements of high level nuclear waste (uranium, 
technetium and americium). A first benchmark comparison of different computer codes 
for probabilistic assessment of the safety of radioactive waste disposal sites was 
published in November 1987. A new storage and query system was developed for the 
Incident Reporting System, and Data Bank staff assisted in the continuing work of 
'backfitting' existing incident reports, to conform to agreed standards. 
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SCIENTIFIC COMMITTEES 

THE NEA COMMITTEE ON REACTOR PHYSICS (NEACRP) 

This Committee covers the h i range of reactor physics applications from spent fuel 
transport casks (benchmark calculations compared results for heat transfer and radiation 
sniekfng) through reactor core physics to reactor noise. The fifth Symposium on Reactor 
Noise (SMORNV) was held in Munich in October 1987. More than half of the 
participants represented utilities and for the first time, a sizeable number of papers 
covered practical experience in monitoring nuclear power plants by noise analysis. 
Increasingly, attention was also focussed on its applications to nuclear safety 
Questions. 

At their September 1987 meeting in Finland, the Committee reviewed work on these 
and other ongoing topics, including improved inherent safety for reactor cores. The 
regular presence of appropriate IAEA observers at NEACRP meetings ensures that 
countries outside the OECD can contribute to and are informed about the Committee's 
work, much of which has significant implications for reactor safety. 

THE NEA NUCLEAR DATA COMMITTEE (NEANDC) 

Technical discussions at the NEANDC meeting in Rome (June 1987) centred on the 
improvement and availability of nuclear data for which the highest accuracy is required. 
Task forces on resonance data for uranium and iron effectively resolved the discrepancies 
under investigation. A new generation of evaluated data files, including the Joint 
Evaluated File (JEF) maintained at the Data Bank, is expected to be available by 1990, 
and the Committee wiH continue its role in coordinating both current and future 
evaluations. Work is in progress on three further monographs in the NEANDC series on 
Neutron Physics and Nuclear Data in Science and Technology. 



VIII 

JOINT UNDERTAKINGS AND OTHER 
NEA JOINT PROJECTS 

OECD HALOEN REACTOR PROJECT 

The OECO Hakfen Project, located in HaWen, Norway, is an internationally funded and 
staffed undertaking devoted to nuclear research and development. Participants include 
Norway, Denmark, Finland, the Federal Repubic of Germany, hah/, Japan, Sweden, the 
United Kingdom and the United States, as well as private associated parties. The initial 
goal of the project was to demonstrate the boing water reactor concept, but through a 
series of innovative revisions, it has become an extremely versatile test reactor. Over 
280 experiments have been run in the reactor, covering nuclear fuels, thermal hydraulics 
and the development of process controls. The members recently agreed to extend the 
project for an additional three years, through 1990. 

The nuclear reactor fuel experiments conducted in 1987 included investigations of the 
corrosion of nuclear fuel cladding materials and measurements of gas pressures inside 
fuel rods. The temperatures of different types of fuel rods, and the ability of the fuel to 
transfer heat to the cladding and ultimately to the reactor coolant, were also studied. This 
work involved the development of a new thermometer and other specialised instruments. 
Extensive analyses were conducted of the interaction of nuclear fuel pellets with the 
cladding material and of the transport of fission product gases from the pellets 
throughout the fuel rods. 

A second major research function of the Hakfen Project involves the development of 
computerised reactor process controls. This represented about one-third of the total 
research programme and included particular emphasis on the analysis of human 
performance and computer-based control and monitoring of the operational aspects of 
nuclear power plants. This work led to the development of the SCORPIO system for 
surveillance of the nuclear core. 

OECD LOFT PROJECT 

An international research project was launched in 1982 to improve the understanding 
and predictability of transient behaviour (a sharp variation in the specified function of a 
reactor system or component) and to enhance the safety and reliability of pressurised 
water reactt rs (PWRs). This project is being conducted in the Loss-of-Fluid Test (LOFT) 
facility at the Idaho National Engineering Laboratory in the United States, a 5 0 MW 
reactor originally designed to perform experiments related to loss-of-coolant accidents in 
PWRs. However, it is particularly well suited for experiments and collection of data on 
operational transients and multiple failure events that may occur in a commercial 
PWR. 

The final LOFT test was a severe accident experiment with significant fuel damage, 
including melting and release of fission products. Following its successful completion, a 
detailed examination of the damaged fuel is now being undertaken to define the extent of 
the damage and resolve uncertainties on peak fuel temperature, oxidation and relocation 
of the fuel. The damaged fuel has been radiographed and sliced at several locations to 
expose different sections. These sections are being polished and examined chemically 
and physically to obtain information significant to the understanding of such 
incidents. 



The last experiment of the 
OECD LOFT Project, in which 
this section of nuclear reactor 
fuel was deliberately da
maged, will provide signifi
cant new information to help 
understand the phenomena 
leading to severe accidents at 
nuclear power plants. 

h addition to the fuel sectioning and analysis, the behaviour of the reactor cooling 
water during the experiment was studied, including the ability of the water to quench the 
damaged fuel and its effectiveness in controlling the spread of fission products from the 
damaged fuel into other parts of the reactor and outside the reactor coolant system. 

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

EXAMINATION 
OF THE DAMAGED CORE 
OF THE TMI REACTOR 

1 

J' 

An analysis is being made of samples from the Three Mile Island Unit 2 (TM! -2) nuclear 
power plant in the United States, which suffered a ewe melt in March 1979. A Joint 
Task Group oversees and participates in these activities in co-operation with the U.S. 
Department of Energy. The project consists of two tasks: a programme of experiments 
to examine samples removed from the TMI-2 core, and an analytical programme to 
evaluate severe accident calculational codes. 

In the first task, seven organisations (Canada. France, 'he Federal Republic of 
Germany, Sweden, Switzerland, the United Kingdom and the CEC) will analyse samples 
from the 10 core bores drilled tnrough the ""nsolidated portion of the core. These core 
bores produced three types of material: rennants of fuel rods remaining in their ori-jinal 
geometry, material which had been melted (prior-molten) and then resolidified around 
undissolved fuel fragments and rock-sized pieces of completely prior-molten material. 
Participants will also examine samples of loose debris obtained from above the 
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pnor-rnoften isyer and from the bottom of the pressure vessel. Core debris samples were 
shipped in July and August 1987, and it is expected that most of the work on the first 
shipment w i be completed tr June 1988, and that a second shipment may then be 
arranged. 

The second task is to carry out an analytical programme to evaluate the computer 
codes which analyse severe accidents and to develop an mtematjonal consensus on code 
axessment and the abity to precSct severe accidents. For the purpose of the 
calculations, the accident has been drvkted into four time periods. Eight countries and 
13 participating organisations w i carry out the calculations for at least some phases of 
the accident, with completion of the exercise expected in 1990. A proposal has also 
been made to examine the lower head of tto pressure vessel; this proposal wit be 
explored further in 1988. 

INTERNATIONAL STRIP A PROJECT 

Research into the safe dnposal of rarjoactive waste has been carried outattheStripa 
Mine in central Sweden |a former ore mine) since 1976. The project is managed by the 
Sweden Nuclear Fuet and Waste Management Company (SKB) under the auspices of the 
NEA and under the guidance of a Joint Technical Committee composed of representa
tives from each participating country. Phase 1 was completed in 1984 and Phase 2 in 
1987. The principal goal was to dtvetop techniques to assess the geology, hydrology 
and rrydrochemistry of potential sites for the drsrjosalc* radioactive waste, as wel as to 
perform tests to examine ground water flow within fractured rock and assess properties 
of backfUNng and sealing materials. 

Each of these main objectives was met, leadmg to considerable advancement of both 
investigative techniques and practical knowledge for repository siting and design. 

Building on the results of Phase 2 , furring for a third phase was approved for a 
five-year period (participating countries: Canada, Finland, Japan, Sweden, Switzerland, 
the United Kingdom and the United States). Phase 3 w i examine aspects of site 
characterisation and validation to test the aNrty to predict the flow of groundwater 
within fractured crystaine rock. An evaluation w i also be made of materials used to seal 
any fractures found in the vicinity of a repository, and geophysical investigation 
techniques (e.g., radar and seismic evaluations of fracMe zones) w i r j e improved. The 
basic outline and characteristics of a groundwater fkiw model at tlw site were completed 
in 1987. 

GEOCHEMICAL DATA BASES 

The Radioactive Waste Management Committee promotes the development of the 
data bases of scientific information to support modeling activities on performance 
assessment: the International Sorption Information Retrieval System (tSfRS) and the 
Thermochemical Data Base (TDB), with the assistance of the NEA Data Bank. The ISIRS 
data base contains a compilation of information on sorption experimerts and dwtribution 
coefficients (Kds) in the geosphere used to assess the migration of radronuctdes. This 
information is now being merged with a new Sorption Data Bank (SDB) which is designed 
;& operate from a personal computer using ccmerciaJry-available data base software. 

The TDB contains fundamental thermodynamic values for a number of chemical 
elements of interest to performance assessment, ft w i be developed into an evaluated 
data base, starting with ten elements, and w i provide a generic basis for sobbifrty 
calculations using advanced geochemicsl codes whktomolel migration in trie geosphere. 
The review are being performed by a group of independent experts knowledgeable in 
the chemical thermodynamics of each element. 

A Geochemical Modelling and Data Group was established in 1987 to co-ordinate and 
advise on the activities of ISIRS, TDB and other related topics. 



INVESTIGATION PROGRAMME 
ON SEABED DISPOSAL 

The technical feasibility and long-term safety of the placement of high-level and 
long-lived radioactive waste into the seabed has been assessed as an altemative to 
underground disposal on land. The studies carried out by the Seabed Working Group 
over the last 10 years point out that seabed burial appears to be a potentially safe and 
practically feasible method of disposal of high-level radioactive wastes or spent fuel. 
Among the specific conclusions reached by the group were that high-level wastes or 
spent fuel could be emplaced in sediment formations using currently available technology 
and that seabed disposal would be economically acceptable. 

Analytical models and field and laboratory data indicate that the primary sediment 
barrier would contain most of the radionuclides until they have completely decayed, while 
a detailed radiological assessment showed that present standards for radiation 
protection could be respected in the same way as they would be for geological disposal 
on land. Of course, further R&D is stiH required, notably to reduce uncertainties on a 
number of specific issues related to engineering aspects and to migration of radionuclides 
in the sediments. An overall assessment of the seabed concept is being published by NEA 
and wHI be used as a basis for decision on the continuation of research at the international 
level in this field. 

ALLIGATOR RIVERS NATURAL 
ANALOGUE PROJECT 

A new international research 
project in Australia, under 
NEA auspices, will study the 
long-term physical and chem
ical processes likely to in
fluence the transport of ra
dionuclides through rock 
masses. 

40 



A new international research project has been initiated in Australia to study the 
geochemical and hydrogeological processes acting upon a uranium ore deposit in the 
Alligator Rivers region. These processes may be similar to those which would act upon a 
high-level radioactive waste disposal facility; hence the term natural analogues to 
describe such studies. Through this research, further knowledge may be obtained about 
the long-term physical and chemical processes likely to influence the transport of 
radionuclides through rock masses. Emphasis w i be placed on the validation of 
predictive mathematical models to be used in assessing the safety of possible nuclear 
waste sites. The models wiH be tested against field observations made at the site. 

DECOMMISSIONING NUCLEAR FACILITIES 

Eleven national decommissioning projects are being studied at the present time in a 
programme TO develop the operational experience and data base needed for the future 
decommissioning of large nuclear power plants. These projects have been identified as 
being of comparable magnitude or degree of technical interest. The Co-precipitation 
Plant for the production of mixed plutonium and uranium dioxide fuel in the United 
Kingdom was added in 1987, and a proposal has been made to add the Belgian 
Eurochemic plant in 1988. 

In addition to the broad exchange of information, participants may enter into special 
arrangements to enhance co-operation in fields of mutual interest; three such Special 
Arrangements were established in 1987. The Technical Advisory Group, which is 
responsible for the actual implementation of the Programme, made technical visits to 
several decommissioning projects and other technical installations in 1987. Participating 
countries include Canada, France, the Federal Republic of Germany, Italy, Japan, Spain, 
Sweden, the United Kingdom and the United States, and Belgium has asked to be 
admitted as an observer. 

EUROCHEMIC 

The Eurochemic Company1 continued to execute the lump-sum agreement concluded 
with the Belgian Government in 1986 regarding the sett(en,?nt of the Company's 
financial obligations. By the end of 1987, three installments had been "aid. Three further 
annual installments are to be paid by 1990, when the liquidation will be terminated. A 
study is being made of the techni-al, safety and financial aspects of dismantling trie 
reprocessing plant and its auxiliary installations. 

In collaboration with the Bekjoprocess Company, the Deutsche Gesellschaft fur 
Wiederaufarbeitung von Kembrennstoffen (DWK) pursued the vitrification, in its Pamela 
installation, of Eurochemic's high-level liquid waste (HLLW) resulting from the 
reprocessing of highly-enriched uranium fuel and amounting to approximately 800 cubic 
metres. Between October 1986 and the end of 1987 ,168 cubic metres of HLLW were 
vitrified. This process produced 88.5 tons of glass block! which were placed in 
590 containers and transferred to the storage installation on-site. 

ID The European Company forthe Chemical Processing of Irradiated Fuels was set up as an OECDjoint 
undertaking in 1957atMol, Belgium, by 13 Member countries. The company has now entered into 
liquidation. 



IX 

INFORMATION PROGRAMMES 

THE NEED TO INFORM 

Authoritative scientific and technical information, produced as a result of work carried 
out in NEA programmes, is made available to decision-makers, industry and the scientific 
community in Member countries through various NEA publications. Although this is the 
primary goal of the Agency's information programmes, those responsible for producing 
and regulating nuclear energy have also drawn attention to their need for improved 
comrnunications with the media and the public. To meet this need, a series of workshops 
has been organised to bring together technical specialists and communications 
experts. 

IMPROVED PUBLICATIONS SERVICE 

A recent survey showed NEA publications to be particularly valuable as a source of 
reference material and for monitoring international trends. However, a wider and more 
balanced distribution of selected publications was recommended to make the Agency's 
work more widely known in interested circles. Its technical programmes, major 
developments, trends and findings are published in the annual Activity Report, and 
articles of general interest are featured in a bi-annual Newsletter. Other NEA booklets 
contain general information on its contribution to international co-operation. 

A series of snort information pamphlets on topics of general interest, entitled the NEA 
Issue Brief, are intended to make information on nuclear subjects available to a 
non-technical audience. Decommissioning Nuclear Power Plants was the first issue; the 
second, The Human Factor in Nuclear Power Plant Operation, describes some of the 
interactions between nuclear power plants and those who operate and maintain them. A 
series of fact sheets is also being co-ordinated by the NEA to make information on all 
radioactive waste manaqemen: programmes available to the public in Member 
countries. 

NEA INFORMATION WORKSHOPS 

In recognition of the growing concern for better communications with the media and 
the public in many areas of nuclear power development, the NEA has organised a series 
of Workshops to discuss various aspects of this subject. In February 1987, a Workshop 
was held to identify problems concerning public perception of radioactive waste 
management issues. Current national public information programmes were reviewed and 
participants identified ways in which public information on waste management issues 
might be improved. As a follow-up to the Chernobyl accident, the Radiation Protection 
division held a Workshop on Public Understanding of Radiation Protection Concepts. 
Radiation protection experts and specialists in communication on scientific matters 
reviewed the terminology and language used in radiation protection and nuclear accident 
management to develop a clear description of relevant concepts. The NEA also prepared 
a Workshop on developing and maintaining capabilities at the national level to 
communicate with the public during a nuclear emergency. 



Informing the public is an 
important part of emergency 
planning exercices. During 
these exercices. maps such 
as this one are used to repre
sent which populated areas 
might be affected by a nuclear 
accident. 

THE SIGNIFICANCE OF TECHNICAL RESULTS 

The Agency's findings on technical subjects are intended to serve as reliable and 
accessible sources of information for the policy-makers in Member countries. Each report 
contains a background chapter or executive summary containing analyses and 
conclusions written for the non-technical reader. As mentioned in earlier chapters of this 
report, the major publications issued this year included reports on the safety and 
radiological implications of the Chernobyl accident and the proceedings of several 
important Symposia on reactor safety and radioactive waste management. 
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ORGANISATION 
AND ADMINISTRATION 

STEERING COMMITTEE FOR NUCLEAR ENERGY 

The Steering Committee for Nuclear Energy held two regular sessions during 1987, in 
April and September. At the end of the Seventy-fourth Session, U.S. Ambassador 
Richard T. Kennedy was re-elected Chairman, Mr. J. De Jong (Netherlands) and 
Dr. I. Makipentti (Finland) were re-elected as Vice-Chairmen. 

A special session in December 1986 adopted an additional programme of work 
related to the impact of the Chernobyl accident. The Steering Committee devoted special 
attention to the development of the relevant activities under the responsibility of the 
standing technical committees of the Agency, and to a close degree of co-orolnatjon with 
other international organisations, notably the IAEA and the CEC. 

Last year's report noted that the accident had brought to light the need to improve 
analysis and feedback of nuclear plant operating experience to help improve accident 
prevention, operator training, and operational procedures; close attention should also be 
given to emergency planning and relevant radiation protection measures, public 
information and compensation for damage caused by such accidents. The Session in 
April was largely devoted to an examination of the work in these fields. The Steering 
Committee recommended increased interaction between the nuclear safety and radiation 
protection components of the NEA programino in view of their complementarity. It 
confirmed the value of the Incident Reporting System and of a thorough analysis of 
incidents, in co-operation with the IAEA. Member countries also strongly supported 
continuing efforts to harmonise the scientific bases for establishing intervention levels in 
nuclear emergencies, in close liaison with other interested organisations. At the same 
session, the Committee endorsed the initiatives taken in the field of nuclear third party 
liability and compensation, with a view to promoting universal application of the special 
regime established by the Paris and Vienna Conventions. 

During 1987, the Steering Committee paid considerable attention to the need for 
re-organising the work and financial basis of the Data Bank, to account for the increase in 
computer support services p>ovided by this unit to the Agency's work in nuclear safety 
and radioactive waste management. Such services are necessary to operate the data 
base of the Incident Reporting System and for the probabilistic evaluation of the safety of 
radioactive waste repositories. Consequently, organisation and financing plans were 
developed and discussed during the year and will be examined in 1988. 

STAFF 

The personnel establishment in 1987 remained unchanged at 84, of whom 58 were 
employed in the Secretariat (including 28 professional staff) and 26 in the Data Bank 
(including 14 professional staff). 

BUDGET 

The total appropriation to the Agency for 1987, including the Data Bank, was 
56.7 million francs. 



ANNEX I 

UST OF WORKSHOPS, SPECIALIST 
MEETINGS AND SYMPOSIA 
ORGANISED DURING 1987 

Workshop on Radioactive Waste Management and Public Information -
9/11 February 1987 - OECD. Paris. 

NEACRP - Specialist Meeting on Transport Cask-Heat Transfer -
12/13 February 1987 - OECD, Paris. 

CSM Workshop to identify the technical issues which might limit the long-term integrity 
of water reactor pressurized components -
17/18 February 1987 - OECD, Paris. 

RWMC -Workshop on Uncertainty Analysis for System Performance Assessments -
24/26 February 1987 - Seattle. USA. 

CSM Specialist Meeting on Training of Nuclear Reactor Personnel -
21 /24 April 1987 - Orlando, USA. 

NEACRP - Specialist Meeting on Transport Cask - Heat Transfer -
4 May 1987-OECD, Paris. 

NEACRP - Specialist Meeting on Transport Cask - Shielding -
25/26 May 1987 - OECD, Paris. 

CSM - UMPEDE Specialist Meeting on Improving Technical Specifications for Nucles* 
Power Plants -
7/11 September 1987 - Madrid, Spain. 

CSM -Joint NEA/CEC Workshop on Water Reactor Aerosol Code Evaluation and 
Uncertainty Assessment -
9/11 September 1987 - Brussels, Belgium. 

Workshop on Epidemiology and Radiation Protection -
13/15October 1 9 8 7 - OECD, Paris. 

NEA/CSM/UMPEDE/NULLE Specialist Meeting on Ufa Limiting and Regulatory Aspects 
of Reactor Core intern* s and Pressure Vessels -
14/16 October 1987 - Stockholm, Sweden. 

CSM Joint Task Group on Three Mile Island 2 - Workshop on the TMI-2 Analysis 
Exercise -
15/16 October 1987 - Garthersburg, Maryland, USA. 

Workshop on Near-Field Assessment of Repositories for Low- and Medium-Level 
Waste -
23/25 November 1987 - Baden, Switzerland. 

Workshop on Public Understanding of Radiation Protection Cc-eepts-
30 Novr mber/2 December 1987 - OECD, Paris. 

Symposium on Nuclear Plant Life Extension -
24/27 February 1987 - OECD, Paris. 

IAEA/NEA International Symposium on the Back-end of the Nuclear Fuel Cycle-
Strategies and Options -
11 /15 May 1987 - Vienna, Austria. 

SMORN V Fifth International Conference on Reactor Noise -
12/16 October 1987 - Munich, FRG. 



ANNEX II 

LIST OF PUBLICATIONS 
AND OTHER PRINTED MATTER 
PRODUCED IN 1987 

CHERNOBYL AND THE SAFETY OF NUCLEAR REACTORS IN OECD COUNTRIES 

THE RADIOLOGICAL IMPACT OF THE CHERNOBYL ACCIDENT IN OECD COUNTRIES 

ELECTRICITY, NUCLEAR POWER AND FUEL CYCLE IN OECD COUNTRIES - Main Data 

NUCLEAR ENERGY AND ITS FUEL CYCLE - Prospacta to 2025 

Procaadingi of tha Pari* Symposium on NUCLEAR POWER PLANT LIFE EXTENSION 

Proceedings of tha Seattle Workshop on UNCERTAMTY ANALYSIS FOR PERFORMANCE 
ASSESSMENTS OF RADIOACTIVE WASTE DISPOSAL SYSTEMS 

Proceedings of an NEA Symposium on REDUCING THE FREQUENCY OF NUCLEAR 
REACTOR SCRAMS 

SHALLOW LAND DISPOSAL OF RADIOACTIVE WASTE -Reference Levels for the 
Acceptance of Long-Lived Radionuclides 

THE INTERNATIONAL HYDROCOIN PROJECT -Background and Results (Groundwater 
Hydrology Modelling Strategies for Performance Assessment of Nuclear Waste Disposal) 

NUCLEAR WASTE BULLETIN 

Update on Waste Management Policies and Programmes 

NUCLEAR LAW BULLETIN Nos. 39 and 40 

INDEX of information published in the first 40 issues. 

NEA NEWSLETTER, two issues, Spring and Autumn 

NEA ISSUE BRIEFS - Decommissioning Nuclear Power Plants 
- The Human Factor in Nuclear Power Plant Operation 

CATALOGUE OF NEA PUBLICATIONS 
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WHERE TO OBTAIN OECD PUBLICATIONS 
OU OBTENIR LES PUBLICATIONS DE VOCDE 

ARGENTINA - ARGENTINE 
Carlos Hirsch S.R.L.. 
Florida 165. 4»Ptso. 
(Galena Guemcs) 1333 Buenos Aires 

Tel. 33.1787.2391 y 30.7122 

AUSTRALIA - AUSTRALIE 
D A Book (Aust.) Ply. Ltd 
I 111 Station Street (P.O Box 163) 
Mitcham. Vic. 3132 Tel. (03) 873 4411 

AUSTRIA • AUTRICHE 
OECD Publications and Information Centre. 
4 Simroclutrassc. 
5300 Bonn (Germany) Tel (0228) 21 60 45 
Gcrold A Co. Graben 31. Wien I Tel 52.22.35 

BELGIUM - BELG1QUE 
Jean de Lannoy. 
Avenue du Roi 202 
B-1060 Bruxclics Tel (02) 538 51 69 

CANADA 
Renouf Publishing Company Ltd/ 
Editions Renouf Ltce. 
1294 Algoma Road. Ottawa. Ont KIB 3W8 

Tel: (613) 741-4333 
Toll Free/Sans Frais: 
Ontario. Quebec. Maritime*: 
1-800-267-1805 
Western Canada. Newfoundland: 
1-800-267-1826 
Stores/ Magasins: 
61 rue Sparks S t . Ottawa. Onl K IP 5A6 

Tel: (613) 238-8985 
211 rue Yonge St.. Toronto. Ont. M5B I M 4 

Tel: (416) 363-3171 
Federal Publications Inc.. 
301-303 King St. W.. 
Toronto. Ont. M5V IJ5 

Tel. (416)581-1552 
Les Editions la Liberie inc.. 
3020 Chcmin Sainle-Foy. 
Sainte-Foy. P Q GIX 3V6. 

Tel. (418)658-3763 

DENMARK - D A N E M A R K 
Munksgaard Export and Subscription Service 
35. Norre Sagadc. DK-1370 Kabenhavn K 

Tel +45.1.12 85.70 

F I N L A N D - FINLANDE 
*t"'?emincn Kirjakauppa. 
Keskuskatu I. 00100 Helsinki 10 Tel 0 12141 

FRANCE 
OCDE/OECD 
Mail Orders/Commandes par correspondance: 
2. rue Andre-Pascal. 
75775 Paris Cede* 16 

Tel. (1)45.24.82.00 
Bookshop/Librairie : 33. rue Octave-Fcuillct 
75016 Paris 

Tel ( I ) 45.24.81.67 or/ou ( I ) 45 24.81 81 
Librairie dc I'Universite, 
!2o, rue Na/arcth. 
13602 Aix-en-Provence Tel. 42 26.18 08 

GERMANY • ALLEMAGNE 
OECD Publications and Information Centre. 
4 Simrockstrasse. 
5300 Bonn Tel. (0228) 21.60.45 

GREECE-GRECE 
Librairic Kauflmann. 
28. rue du Slade. 105 64 Athens Tel 322.21 60 

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

ICELAND - ISLANDS 
Snzbjdrn Jonsson & Co.. b f . 
Hafnarstrzti 4 & 9. 
P.OB. 1131 - Reykjavik 

Tel 13133/14281/119.16 

INDIA • INDE 
Oxford Book and Stationery Co.. 
Scindia House. New Delhi 110001 

Tel 331 5H96/5J08 
17 Park Si.. Calculta 70001ft Tel 2408.12 

INDONESIA - INDONESIE 
Pdii-Lipi. P.O Bo* 3065/J KT Jakarta 

Tel. 583467 

I R E L A N D - IRLANDE 
TDC Publishers - Library Suppliers. 
12 North Frederick Street. Dublin I 

Tel. 744835-749677 

ITALY - ITALIE 
Librcria Commissionaria Sansoni. 
Via Lamarmora 45. 50121 Fircnzc 

Tel. 579751/584468 
Via Bartolini 29. 20155 Milano Tel 365083 
La diHtuionc delle pubMicazioni OCSE viene 
asskurata dalle principal! librcrie ed anche da : 
Editrkc e Librcria Herder, 
Piazza Montccitorio 120. 00186 Roma 

Tel. 6794628 
Librcria Htrpli. 
Via Hcrpli 5. 20121 Milano Tel 865446 
Libreria Scicntihca 
Dolt. Luck) dc Biasio "Aciou* 
Via Meravigli 16. 20123 Milano Tel 807679 

JAPAN - JAPON 
OECD Publications and Information Centre. 
Landic Akasaka BMg.. 2-3-4 Akasaka. 
Minalo-ku. Tokyo 107 Tel. 586.2016 

KOREA COREE 
Kyobo Book Cen re Co. Ltd. 
P.O.Box: Kwang Hwa Moon 1658. 
Seoul Tel (REP) 730 78 91 

LEBANON - LIBAN 
Documenta Scieminca/Redico. 
Edison Building. Bios St.. 
P.O.B. 5641. Beirut Tel 354429-344425 

MALAYSIA/SINGAPORE -
MALAISIE/S1NGAPOUR 
University of Malaya Co-operative Bookshop 
Ltd.. 
7 Lrg 5IA/227A. Pelaling Jaya 
Malaysia Tel 7565000/7565425 
Information Publications Ptc Lid 
Pei-Fu Industrial Building, 
24 New Industrial Road No. 02-06 
Singapore 1953 Tel. 2831786, 2831798 

NETHERLANDS - PAYS-BAS 
SDU Uilgcvcrij 
Christoffcl Plantijnstraal 2 
Postbus 20014 
2500 EAs-Gravenhage Tel. 070-789911 
Voor bestcllingen: Tel. 070-789880 

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

NORWAY - NORVF.GE 
Tanum-Karl Johan 
Karl Johans gate 43. Oslo I 
PB H77Sentrum, 0107 Oslo ITel (02)42.93.10 

PAKISTAN 
Mirza Book Agency 
65 Shahrah Quaid-E-Azam. Lahore 3 Tel 66839 

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

Tel 695-1946.922-9495 

PORTUGAL 
I pvraria Portugal. 
Rua do Carmo 70-74, 
1117 l.isboa Codex Tel 360582/3 

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

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

Tel 431.33.99 
Libreria Bosch. Ronda Univcrsidad 11. 
Barcelona 7 Tel 317.5308/317 53 58 

SWEDEN - SUEDE 
AB CE Fritzcs Kungl Hovbokhandcl. 
Box 16356. S 103 27 STH. 
Regeringsgatan 12. 
DS Stockholm Tel (08) 23.89 00 
Subscription Agency/Abonnemcnts: 
Wenncrgrcn-Williams AB. 
Box 30004. SI04 25 Stockholm Tel (08)54 12 00 
SWITZERLAND - SUISSE 
OECD Publications and Information Centre. 
4 Simrockstrassc. 
5300 Bonn (Germany) Tel. (0228) 21 6045 

Librairic Payol. 
6 rue Grenus. 12 M Geneve 11 

Tel (022)31 89.50 
United Nations Bookshop/Librairic des Ninons-
Unics 
Palais des Nations, 
1211 -Geneva 10 

Tel. 022-34-60-11 (exl 48 72) 
T A I W A N - FORMOSE 
Good Faith Worldwide Int'l Co.. Ltd. 
9th Door. No. 118. Sec 2 
Chung Hsiao E. Road 
Taipei Tel 391.7396/391 7397 

T H A I L A N D - THAILANDE 
Suksil Sum Co. Ltd . 1715 Rama IV Rd . 
Samyam Bangkok 5 Tel. 2511630 

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

Tel 250-1919.252-1066 
TURKEY - T U R Q U I E 
Kultur Yayinlari Is-Ttirk Ltd. Sti. 
AtatUrk Bulvari No: 191/Kat. 21 
Kavaklidcre/Ankara Tel. 25.07.60 
Dolmabahce Cad. No: 29 
Bcsiktas/lstanbul Tel 160.71.88 

U N I T E D KINGDOM - ROYAUME-UNI 
H.M. Stationery Office. 
Postal orders only: (01)211-565ft 
P O B 276. London SW8 5DT 

Telephone orders: (01) 622.3316. or 
Personal callers. 
49 High Holborn. London WCIV 6HB 
Branches at: Belfast, Birmingham. 
Bristol. Edinburgh, Manchester 
UNITED STATES - ETATS-UNIS 
OECD Publications and information Centre, 
2001 L Street. N.W., Suite 700. 
Washington. D C . 20036 - 4095 

Tel (202) 785.6323 
VENEZUELA 
Libreria del Este, 
Avda F. Miranda 52. Aptdo. 60337. 
Edificio Galipan, Caracas 106 

Tel 951 17.05/951.23.07/951 12.97 
YUGOSLAVIA - YOUGOSLAVIE 
Jugoslovenska Knjiga. Knez Mihajlova 2. 
P.OB 36, Beograd Tel 621.992 

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

Les commandos provenant de pays oil I'OCDE n'a 
pas encore designe de distributee doivenl etre 
adressces a : 
OCDE, Service des Publications 2. rue Andre-
Pascal. 75775 PARIS CEDEX 16 

71784-03-1981 




