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HIGHLIGHTS 

After the Chernooyl accident, NE/* specialised 
Committees concluded that no imrrediô'e modifica
tions or regulôory actions were cona; tcred neces
sary for commercial power reactors in OECD coun
tries as a consequence of this accidici. Although its 
radiological consequences were serious in the 
region surrounding the Chernobyl site, only in some 
countries of the OECD rrea did tie levels of 
radioactive contamination provoked t>y the release 
warrant protective actions directly motivated by 
radiation protection considerations. C-> the whole, 
however, these consequences did not raise any 
major concern for the health of the population in 
OECO countries. 

Soon afier the accident, the NEA developed, in 
close liaison with ether relevant international orga
nisations, an additional programme of work addres
sing priority issues in the areas of nuclear reactor 
safety, radiation protection, liability and accident 
compensation, end public information. Several im
portant studies were launched for publication in 
1987. Other work will spread over several years. 

The total capacity of nuclear power piants pro
jected for ths year 2000 has decreased slightly from 
last year's estimates. This is essentially due tc 
readjustments of projected electricity demand. 
Although the Chernobyl accident caused some 
repercussions on certain nuclear power program
mes, it had little or no immediate impact on the 
projected nuclear capacities of most OEC" coun
tries. 

In 1986, nuclear power accounted for 22 per ce: • 
of total electricity generated in the OECD area, 3rd 
the number of kilowatt iiours generated by oucleir 
power stations rose by 8 per cent over the previous 
year. In France and in Belgium, nuclear mer y now 
represents about 70 pei cent of total electricity 
production and 50 per cent in Sweden. Progress "/as 

also noted in commitments, construction or start-up 
of nuclear reactors and fuel cycle facilities in several 
countries. 

Among the important reports published in 1986, 
the Red Book dealing with uranium supply and 
demand notes that successful exploration for re
sources in the past decade and lower than expected 
demand have resulted in a build-up of sizeable 
inventories. Meanwhile, mine closuras have brought 
production levels more in line with actual uranium 
demand and, if continued, will result in gradually 
depleted inventories. Another report, Nuclear Ener
gy and Its Fuel Cycle — Prospects to 2025, foresees 
no serious difficulties for nuclear fuel cycle services 
to meet projected demand. 

The updated report on Projected Costs of Generat
ing Electricity from Nuclear and Coal-fired Powe 
Stations for Commissioning in 1995 confirms that 
nuclear power is projected to be economically 
superior by a significant margin to coal-fired plants 
for base load electricity production in Europe, Japan 
and some regions of North America. Exceptions are 
regions in Canada and the U.S. where cheap coal is 
readily available close to the load centre. 

The report Nuclear Spent Fuel Management: 
Experience and Options shows that nuclear spent 
fuel discharged from reactors and high-level waste 
from reprocessing can be managed under accept
able safety, environmental and economic condi
tions. From the report Decommissioning of Nuclear 
Facilities: Feasibility, Needs and Costs it can be 
concluded that decommissioning of commercial 
reactors is technologically feasible, the waste 
volumes produced are manageable and the costs 
are affordable. 

The NEA Incident Reporting System has steadily 
expanded and co-operation with the similar system 
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operated by the International Atomic Energy Agency 
(IAEA) has been strengthened in an effort to provide 
worldwide coverage. The NEA System will be 
reinforced to provide a deeper analysis of events 
which could be precursors of severe accidents. 

A report on Severe Accidents in Nuclear Power 
Plants, which concerns the response of existing 
light-water reactors to severe accidents, notes that 
current designs of such reactors are in fact far more 
capable of coping with such accidents than the case 
of the design basis accident would suggest. A 
second report Nuclear Reactor Accident Source 
Terms examines the quantity, timing and character
istics of the radioactivity that would be released to 
the environment in the event of a severe nuclear 
reactor accident. 

Another NEA report assesses the possible bearing 
of the Chernobyl accident on the safety of nuclear 
reactors in OECD countries. The report discusses the 
causes of the accident, the questions which still 
need clarification and the planned measures in the 
USSR to improve the safety of RBMK reactors. A 
major symposium was held on reducing unplanned 
reactor shut-downs, which may affect the safety and 
viability of nuclear power plants. 

Four months after the Chernobyl accident, the 
NEA Committee on Radiation Protection and Public 
Health prepared their first assessment of the radiolo
gical impact in OECD countries. The Committee also 
initiated efforts to promote better harmonisation of 
the general criteria used by national authorities to 
determine radioprotection measures in case of a 
nuclear accident. 

As a result of strengthened co-operation with the 
International Commission on Radiological Protec
tion (ICRP), the NEA provided advice on a number of 
issues related to the interpretation and regulatory 
application of ICRP recommendations. An interna
tional symposium, jointly sponsored with the IAEA, 
reviewed tl.e practical aspects of applying the 
principle of optimisation of radiation protection and 
methodologies used. A study was completed on 
optimising the balance between the requirements of 

nuclear safety and those of occupational exposure in 
nuclear facilities. Another study addressed the 
application of long-term radiation protection objec
tives to the disposal of low-level, long-lived radioac
tive waste in shallow land facilities. 

Strong emphasis is placed on the assessment of 
trie long-term safety of radioactive waste disposal 
systems, particularly the disposal of high level waste 
in deep geologic formations. The objective is to 
improve the methodologies available to predict the 
long-term performance of waste repositories 
through international verification and validation 
activities. 

An international advisory group was created by 
NEA to give guidance in this field and a users group 
of assessment codes was launched to help in the 
modelling cf the behaviour of disposal systems. 
Significant progress was also made in the exchange 
of data and experience between various in situ 
research and investigation projects for geological 
disposal. A group of representatives of underground 
and other research laboratories has been set up for 
this purpose. 

The Chernobyl accident had important repercus
sions on the work of the NEA's Group of Gov
ernmental Experts on Third Party Liability in the 
Field of Nuclear Energy. As the Soviet Union was not 
a party to any of the relevant international Conven
tions and had no similar national legislation, this 
accident was not covered by any special régime of 
nuclear third party liability for nuclear damage. The 
NEA Expert Group was asked to study the implica
tions of such a situation, to explore ways to broaden 
the application of the present Conventions, especial
ly by pursuing the development of a joint Protocol 
between the Paris and the Vienna Conventions, and 
to clarify the definition of damage in this context. 

in addition to continuing to provide compute 
program and nuclear data services, the NEA Data 
Bank significantly increased its supporting service 
for priority activities in the NEA programme, with 
particular reference to nudear safety and radioactiv 
waste management. 
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THE RESPONSE OF NEA 
TO THE CHERNOBYL ACCIDENT 

The activities of the Nuclear Energy Agency in 
1986 were inevitably affected by the accident at the 
Chernobyl reactor in the Soviet Union on 26th April. 
This accident was unquestionably the most serious 
experienced at any nuclear power plant to date. 
Although it was specific to a particular type of Soviet 
reactor and primarily affected Soviet citizens, it had 
a pronounced effect on public opinion throughout 
the world and also caused some repercussions on 
nuclear power programmes in certain countries. 

A strong consensus developed that international 
organisations must act promptly to help prevent 
repetition of such a severe accident in the future and 
initiate improved collaboration in some specific 
areas such as: 

— More extensive international research work 
on severe accidents; 

— A formalised system for the rapid exchange of 
information and mutual assistance in 
emergency situations; 

— Improved techniques for monitoring and 
assessing radioactivity levels in all countries; 

— Harmonised intervention levels and the 
associated emergency countermeasures; 

— A strengthening and updating of the existing 
third party liability insurance system and the 
compensation paid for nuclear damage; and 

— Improved dissemination of information to the 
public. 

An additional programme of work was approved 
by the Steering Committee for Nuclear Energy and 
the OECD Council toward the end of the year as a 
contribution to the reinforcement of intprnational 
co-operation in these areas. The programme, while 
including new activities, particularly in the field of 

radiation protection, mainly extends or reinforces 
existing Agency priorities. 

Nuclear Safety 

Several meetings of the Committee on the Safety 
of Nuclear Installations (CSNI) were held to review 
the impact of the Chernobyl accident on the safety of 
nuclear reactors in OECD countries. The main 
conclusion emerging from this review is that the 
Chernobyl accident has not brought 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. This 
fact, taken together with design and operation 
differences between the Chernobyl plant and com
mercial nuclear power plants in OECD countries, 
leads to the conclusion that no immediate modifica
tions or regulatory actions are considered necessary 
as a consequence of the Chernobyl accident. Indeed 
the principal lessons from the accident emphasize 
the importance of the experience gained by OECD 
countries several years ago through their analysis of 
the accident at the Three-Mile Island plant, which 
was translated into nuclear safety improvement 
programmes at that time. 

Nevertheless, whenever a reactor accident ai 
serious as Chernobyl occurs, it is prudent to make an 
appraisal of current safety programmes, for exam
ple to evaluate the possible need for further verifica
tion studies or some shift in emphasis between 
various technical areas. This is why measures have 
been taken to increase the efforts of NEA in certain 
nuclear safety areas: 
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Studies and research will be intensified, in 
particular on the role of reactor containments 
and their ability to withstand severe 
accidental stress; 
Increased efforts will be made to test the 
capability of computer codes to predict the 
consequences of accidents; 
Safety principles and practices in nuclear 
power plants in OECD countries will be 
closely studied ; 

NEA's study of the role of human factors will 
be strengthened, particularly in the area of 
simulators and operator training program
mes; 
Research and development programmes in 
NEA's Member countries will be reviewed, 
including any new Chernobyl-related require
ments. Studies will also be made on ways to 
co-ordinate national activities, for example 
through the linking or creation of international 
joint projects; 

The quality of reports sent to the NEA Incident 
Reporting System will be improved and these 
reports will be analysed to determine prob
lems which could cause severe accidents. 

Details of the 1986 NEA safety programme are 
described in Chapter IV of this report. 

Radiation Protection 

Although the CSNI had to react very quickly to 
determine the reactor safety implications of the 
Chernobyl accident, the radiation protection author
ities represented in the Committee for Radiation 
Protection and Public Health (CRPPH) had to wait 
until more consolidated and reliable information 
could be assembled on the radiological situation 
and the actions taken by Member countries. At a 
special meeting on 1st-2nd September, the CRPPH 
initiated an international review of the impact of the 
accident and a discussion of the lessons learned 
from it. The Committee concluded that, although the 
radiological consequences of the accident had been 
serious in the region surrounding the Chernobyl 
site, only in some OECD countries did the levels of 
radioactive contamination warrant special action to 
protect public health. On the whole the consequ
ences of Chernobyl did not raise any major concern 
for the health of the population in the OECD 
countries. 

The Chernobyl plant suffered extensive damage during the most serious accident ever to occur at a nucleaf 
plant. 
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However, the economic impact of the accident 
was significant in some Member countries, due to 
the relatively high cost of the various countermea-
sures adopted, particular'y the restrictions on the 
sale and import of food. Some discrepancies be
tween individual countries were due to national 
differences in contamination levels, population 
habits and diets, and environmental features. But 
even taking these differences into account, the range 
of variation was much larger than might have been 
expected. The Committee called for better harmo
nisation of the scientific basis for cour.termeasures 
and more effective co-ordination of steps to protect 
the public in a future nuclear emergency. 

The NEA therefore took two initiatives as a matter 
of priority. The first was a comprehensive analysis of 
the radiological impact of the Chernobyl accident in 
CECD Member countries and a critical review of the 
emergency countermeasures adopted by the va
rious countries. A report on this analysis is to be 
published in the Spring of 1987. Secondly, the NEA 
actively took part in an international review of the 
criteria for Primary and Derived Intervention Levels, 
that is the levels of radiation which signal to the 
authorities that protection measures are necessary. 

A group of experts, including representatives from 
several other international organisations (the IAEA, 
the World Health Organisation, the Food and Agri
culture Organisation), has been asked to develop 
improved harmonisation of the criteria for the 
selection of intervention levels, and preliminary 
results are expected to be published in 1987. 

The NEA will also study how radiological data are 
acquired and reported in case of an accident. Within 
its Member countries, the NEA plans to standardise 
the criteria and formats for data reporting and 
methods for using environmental measurements for 
radiation dose calculations. 

The precautionary drafting of accident scenarios 
and emergency planning are two other important 
areas on which renewed emphasis is being placed 
as a result of Chernobyl. Accident scenarios will be 
reviewed from a radiation and public health per
spective, both to identify the effect of such factors as 
season of the year, weather and environmental 
conditions, and to determine appropriate coun
termeasures. 

Details of the NEA radiation protection and public 
health programme in 1986 are described in Chap
ter V. 

A drawing of the Chernobyl plant shows the location of the damaged areas. 
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Public Information and Communications Legal Issues 

A crucial issue that came to light during the 
Chernobyl accident was the need to inform the 
public quickly and accurately. How to inform the 
public and who should be responsible for doing so 
are issues which each country will decide indepen
dently. However, the NEA can provide a forum for 
studying the public information procedures used in 
Member countries to help them improve their public 
information response in case of a future nuclear 
emergency. 

In addition the NEA will seek better ways to 
explain scientific concepts about radiation and 
inform the public of protective actions advisable in a 
radiological emergency and of the risks involved. 

Two basic international instruments govern the 
issues of third party liability and compensation of 
victims in case of a nuclear power plant accident: 
the Paris Convention of 1960 (at the European level) 
and the Vienna Convention of 1963 (at the world
wide level). There is, at the moment, no direct 
relationship between the geographical scope of the 
two Conventions, and only a few governments are 
parties to both Conventions. The NEA, the IAEA and 
other international organisations will continue 
efforts to increase the number of contracting parties, 
to resolve the relationship between the two Conven
tions, and to look for weaknesses or uncertainties in 
their definition of nuclear damage. This subject is 
discussed further in Chapter VI. 
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TRENDS IN NUCLEAR POWER 

Looking Ahead 

Energy is increasingly a matter for international 
concern. Patterns of energy production and con
sumption have undergone a considerable evolution 
in recent years, and the increasing interaction of a 
broad range of political, environmental and social 
factors have contributed to making the energy 
picture worldwide more unpredictable. Two impor
tant events in 1986, the fall in oil and coal prices and 
the Chernobyl nuclear plant accident, serve to 
illustrate this point. 

Meanwhile, electricity demand continues to de
velop steadily in OECD countries, roughly in line 
with GDP growth, bv about 2.5 to 3 per cent per year. 
There are indications by the International Energy 
Agency (IEA) that the role of electricity will continue 
to grow in OECD Member countries, and that, even 
taking into account a more efficient use of this 
commodity, new generating capacity will be needed 
in the 1990's, both to cover the increased demand 
and to replace old facilities. 

The steady growth in electricity demand has been 
met by policies of divers!*' ,>on, with oil being 

The Japanese continued construction during 1986 on MONJU, a 280 IKWe prototype fast breeder reactor. 
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generally replaced by coal and nuclear power. Of 
course, as there is no risk-free industrial activity, 
each source of energy requires a careful evaluation, 
at the national level, of its social and environmental 
acceptability. 

At present, there is a diversity of attitudes towards 
nuclear energy in NEA Member countries, ranging 
from those which have confirmed a definite commit
ment to it, notably for economic and energy security 
reasons, to those which have decided to forego it. 

Nuclear Power Programmes 

in the twelve month period beginning in January, 
nuclear electricity generation in OECD countries 
rose by 8 per cent from 1 145 terawatt hours (TWh) 
to 1 238 TWh Nuclear power now accounts for 
some 22 per cent of electricity generated in the 
OECD area, and projections to the end of the century 
show that today's capacity will increase by about 
50 per cent. 

In 1986, the number of operable nuclear power 
plants in NEA Member countries rose to 303, with 
some 19 reactors newly connected to the grid. The 
total installed nuclear power capacity increased by 
8 per cent to 224 GWe. An additional 70 reactors, 
with a capacity of 72 GWe were under construction 
and 10 reactors with 10 GWe were in the planning 
stage. Three nuclear plants under construction in the 
United States with a total capacity of 2.6 GWe were 
cancelled in 1986. The total capacity of nuclear 
power plants in OECD Member countries projected 
for the year 2000 has decreased slightly to 340 GWe 
from last year's estimate of 365 GWe. 

In 5 countries, the nuclear share of total electricity 
generation is now between 25 and 50 per cent, while 
in another 3 countries the nucleir share has grown 
to represent 50 to 70 per cent of total electricity. 
These are France, where the share rose to 70 per 
cent, closely followed by 67 p c cent in Belgium and 
50 per cent in Sweden. 

Super Phénix, the French fast breeder reactor 
(FBR) began operating with a rated capacity of 
1 200 MWe. In thu Federal Republic of Germany, 
construction practicall/ reached completion on the 
Kalkar FBR, while the thorium high temperature 
reactor (THTR-300) reached full performance and 
construction work began on the Wackersdorf repro
cessing plant. Significant progress was made on the 
construction of MONJU, the Japanese prototype 
FBR, in parallel with the construction of plutonium 
fuel fabrication facilities. Japan also began decom

missioning its Power Demonstration Reactor. In the 
United Kingdom, the report recommending the 
construction of the Sizewell B PWR reactor was 
completed in latp-1986 and was published in 
January 1987. 

Radioactive Waste Management 

Important developments also took place in the 
area of radioactive waste management in several 
countries. The underlying trend is to establish long-
term programmes leading to the operation of 
disposal facilities. These usually include the de
velopment of underground research facilities and 
the improvement of methodologies for assessing 
the long-term performance of waste disposal sys
tems. 

In Belgium, a project was announced involving the 
expansion of an underground research laboratory at 
Mol. A plan for the disposal of non-heat-generating 
waste in 1989 at the Konrad Mine in the Federal 
Republic of Germany war submitted to the licensing 
authorities. France announced that four sites, each 
of differing host rock type, would be studied as 
candidates for the disposal of high-level waste. In 
the Netherlands, a decision has been taken for siting 
an interim storage facility for all radioactive waste in 
Borssele, and preparations for the licensing proce
dures have been started. Spain announced a pro
gramme leading to the construction of a repository 
for high-ievel waste with operation beginning 
around 2010. In Sweden, a 6-year R&D programme 
was submitted for approval by the National Board 
for Spent Nuclear Fuel and, later on, by the 
Government. In the United Kingdom, 4 sites were 
studied as potential locations for a shallow land 
burial repository for low level waste. In May I987, it 
was decided, on cost grounds, to terminate this 
study and concentrate upon investigation of a deep 
repository tc accommodate both intermediate and 
low level wastes. 

In the United States, the President approved a 
recommendation to characterise three potential 
sites for the disposal of high-level waste and spent 
fuel in Nevada, Texas and Washington. A co
operative agreement was signed between Canada 
and the United States for R&D to be carried out at 
the Underground Research Laboratory in Pinawa, 
Canada. In January, the Low-Level Radioactive 
Waste Policy Amendment Act of 1985 was passed by 
Congress, establishing a 7-year period to develop 
new disposal capacity. 
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Farley Unit I, in the United States, shown here with the turbine cover off, had one of the highest annual load 
factors in the world at the erd of June 1986. 

Current Trends 

Although a number of European countries re
evaluated their national programmes for nuclear 
power development following the Chernobyl acci
dent, no plant orders were cancelled as a result. 
However, repercussions of the accident have had a 
pronounced adverse effect on public perception of 
nuclear power in a number of OECD countries. 

At the political and decision-making level, reac
tions have varied widely : in many countries, the full 
impact will not be known until well after reviews, 
referenda or elections are held, generally by mid-
1987. In at least some of these countries, nuclear 
development plans have already been delayed by 
the a—^nt, and this will inevitably result in 
signified t deferrals of planned nuclear expansion. 
This is the case in Finland and the Netherlands, 
while Italy has taken steps to review its national 
energy policy, and Switzerland enters a referendum 
process. 

In the Federal Republic of Germany, efforts by the 
opposition parties to phase out all nuclear plants 
failed when the governing coalition won the 
January 1987 election. In Swedan, a government bill 
is under preparation concerning demands to speed 
up an already adopted plan to phase out nuclear 
power by «he year 2010, at the latest. Norway had no 
plans for nuclear power in the foreseeable future. 
Certain industrial initiatives to bring the matter 
under discussion were reversed by the Chernobyl 
accident. On the otiier hand, a? of the enti of 1986, 
little or no impact was registered on the projected 
nuclear capacities of Canada, France, Japan, Spain, 
Turkey, the United Kingdom and the United States. 

Furthermore, immediately after the accident, the 
world's seven most industrialised countries at their 
summit meeting in Tokyo took the opportunity 
to reaffirm their commitment to nuclear power, 
while at the same time stressing the importance 
of international co-operation to improve nuclear 
safety. 
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NUCLEAR DEVELOPMENT 
AND THE FUEL CYCLE 

One of the primary objectives of the NEA is to 
review the technical and economic characteristics of 
nuclear power growth and assess the role of nuclear 
energy as a contributor to the overall energy supply. 
In fulfilling this objective, the NEA reviewed a wide 
variety of subjects in 1986 related to both the front 
and the back end of the nuclear fuel cycle. Several 
reports were produced as a result of this work. 

Nuclear Power and the Fuel Cycle 

The fourth edition of the Summary of Nuclear 
Power and Fuel Cycle Data in OECD Member 
Countries (the Brown Book), which contains basic 
statistics and projections on electricity generation 
and nuclear power, was published in April 1986. 

NEA consultations with the IEA and the interna
tional Atomic Energy Ajency (IAEA) on nuclear 
power forecasting were held ir, 1986 and will be 
continued in 1987. The IEA will contribute to the 
IAEA model for calculating future energy demand 
which is used by the NEA for its report Nuclear 
Energy and its Fuel Cycle — Prospects to 2025 (the 
Yellow Book). This report, which will be published in 
mid-1987 in collaboration with the IAEA, foresees no 
serious difficulties in meeting the projected nuclear 
power requirements. The Chernobyl accident occur
red at the end of the study and thus was not 
explicitly taken into account. However, its impact is 
not expected to significantly influence the conclu
sions of the report. 

Natural Uranium Resources 

Exploration for uranium resources was particular
ly successful in the seventies and early eighties. The 
1986 report on Uranium Resources, Production and 
Demand (the Red Book) reflected this trend. On the 
other hand, demand did not increase to the extent 
earlier expected. The coincidence of these two 
trends, especially at the end of the past decade, 
resulted in an annual capacity of up to 35 per cent in 
excess of the uranium required to fuel newly-
commissioned and operating reactors. 

Meanwhile, mine closures and cut-backs in pro
duction brought production levels more in line with 
actual uranium demand. In 1985 uranium produc
tion was for the first time lower than the require
ments, resulting in gradually depleting stocks. 

This situation is expected to continue well into the 
next decade, and new production will not be 
required before the mid-1990's. Important potential 
production centres include the Olympic Dam deposit 
in Australia, two large sandstone deposits in the 
United States, and the very rich Cigar Lake deposit in 
Western Canada. Production costs for most new 
mining projects will be high compared to current 
uranium prices. Further, profits are at a minimum, 
and very little exploration is presently being con
ducted. A modest price increase will bring much of 
the curren» shut-in capacity back on stream. 

An important change has been made in the 
publication and format of future Reu Books. Effec
tive this year, complete Red Books will be puN'shed 

14 



The Cigar Lak* uranium deposit in Wastem Canada 
could be an important source of uranium for the 
future. 

only every four years. Between two complete Red 
Books, a shortened version will be published, 
emphasizing important changes in resource num
bers, actual production, production capabilities, new 
discoveries, if any, and new developments in the 
demand situation. 

During 1986 an update of the key statistical Red 
Book data, Uranium Resources, Production and 
Demand; Statistical Update 1986, was published 
separately. It showed known uranium resources 
unchanged, uranium production up slightly and 
uranium requirements in the year 1990 revised 
slightly downward. 

Electricity Generating Costs 

in the Spring a report entitled Projected Costs of 
Generating Electricity from Nuclear and Coal-Fired 
Power Stations for Commissioning in 1995 was 
published. The study itself had been completed in 
1986 and was an update of a 1083 report on 
electricity generation costs. The update confirmed 
that nuclear power is projected to be economically 
superior hy a significant margin to coal-fired pla.its 

for base load electricity generation in Europe, Japan, 
and some regions of North America. The nuclear 
advantage over coal ranges between 8 per cent and 
100 per cent. Exceptions are regions in Canada and 
the United States wh«.;e cheap coal is readily 
available dose to the load centre. 

Standardization and co-siting of several plants on 
single sites with common services have been 
demonstrated to reduce nuclear capital costs and 
further improve the economic advantage of nuclear 
plants. 

Spent Fuel Management 

A report. Nuclear Spent Fuel Management: Ex 
perience and Options, published in the Fall, showed 
that nuclear spent fuel discharged from reactors, 
and high-level radioactive wastes resulting from 
their processing, can be managed under acceptable 
safety, environmental and economic conditions. The 
relative ease, safety and low cost of spent oxide fuel 
interim storage technology in water filled pools is 
well demonstrated, and many OECD countries will 
continue to store much or all of their spent fuel in 
this way for periods of 20 to 50 years. Volumes ar 
still relatively small and there are no strong econo
mic incentives for early disposal. 

Reprocessing is a proven technology which ha 
been demonstrated on a pilot plant basis in several 
OECD countries and on a commercial basis b 
France and the United Kingdom. Several othe 
countries plan to have commercial reprocessing 
plants in operation in the 1990s. 

Extensive study and research have provided a 
high level of confidence that both waste disposal 
options, direct disposal of spent fuel and disposal o 
high level reprocessing waste, are technically feasi
ble. The cost of either option will be a small fraction 
of the total cost of electricity generation. Th 
economics of the two options are sufficiently simila 
that a compelling argument cannot be made for on 
over the other on economic grounds alone. 

Based on current knowledg nd technology, it i 
considered that nuclear wastes could be safel 
disposed of in geologic repositories, although n 
pilot facilities yet exist for the final disposal of spen 
nuclear fuel or high level wastes. However, becaus 
the first such repositories are not expected to be i 
operation for more than a decade, continuing publi 
concern can be expected. Important measures t 
meet this concern are clear and stable nationa 
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Spent fuel storage and disposal, or reprocessing of 
used fuel elements to separate fission products from 
unbumt «iranium are both proven options for the 
back end of the nuclear fuel cycle. This photograph 
shows spent fuel being stored wht'e awaiting repro
cessing at La Hague in France. 

policies, which will ensure that appropriate actions 
are taken in a timely manner by governments and 
the private sector and making comprehensive in
formation available to the public. 

Decommissioning of Nuclear facilities 

Also published in the Fall was a report entitled 
Decommissioning of Nuclear Facilities : Feasibility, 
Needs and Costs. Decommissioning includes all 
those activities that begin after operations have 
ceased, with the intention of placing the facility in a 
condition which provides protection for the health 
and safety of the decommissioning workers, the 
public and the environment. The report concludes 
that: 

— Decommissioning of commercial reactors is 
technologically feasible, the waste volumes 

produced are manageable ard the costs 
affordable; 

— There aie incentives and ample scope for 
technological development in several areas 
related to decommissioning and such work is 
currently being carried out in many countries ; 
and 

— The cost of decommissioning is estimated to 
be only a few per cent of the total levelised 
electricity generation cost. 

Status and Trends of Nuclear Power Plant 
Performance Data 

Work has proceeded, jointly with the IAEA, to 
clarify definitions used by Member countries and 
international organisations when reviewing reactor 
performance statistics, and to advise on a load factor 
to be used in resource demand and economic 
studies. A report. Status and Trends of Nuclear 
Power Plant Performance, shows that existing de
finitions of performance parameters differ generally, 
making international comparisons of performance 
statistics difficult. To overcome this, efforts are 
being made to establish an internationally accepted 
set of definitions. 

A load factor of 70 to 75 per cent is still regarded 
as appropriate for general studies, since improve
ments in operating experience are being offset to 
some degree by the increasing use of nuclear plants 
ir some countries for load following (i.e., shutting 
down or reducing the output of the plant when 
electricity demand is low). 

The NEA and IAEA were asked to monitor 
progress in operating improvements, harmonise 
definitions, catalogue the data bases and take 
follow-up action when appropriate. 

Strategies for Plutonium Utilisation 

A number of OECD countries will essentially hav 
to make a choice on whether to use or stor 
plutonium. Consequently a study is being made o 
the technical and economic issues and the factor 
which could affect plutonium recycling policies. Thi 
study, begun in late 1986, aims to set out simply and 
clearly the facts about plutonium and its present and 
future use, to explain the factors that influence the 
recycling policy, and to illustrate how system 
aspects affect the overall electricity generation 
costs. 
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IV 

NUCLEAR SAFETY RESEARCH 
AND LICENSING 

Promoting co-operation between its Member gov
ernments on the safety and regulatory aspects of 
nuclear development is the most important goal of 
the NEA. The NEA Committee on the Safety of 
Nuclear Installations (CSNI) and its various sub
committees manage international co-operative acti
vities in the crucial areas of safety research and 
licensing. 

With around 300 power reactors now in service 
throughout the OECD area and another 100 under 
construction, research and licensing issues are no 
longer based on hypothetical events but on actual 
operating experience. Key issues relating to the 
licensing of nuclear installations, such as important 
regulatory measures adopted by Member countries 
and major new departures in national regulatory 
policies, are discussed by the CSNI Sub-Committee 
on Licensing. Special meetings of the Sub-
Committee are held annually to discuss subjects of 
topical interest. 

Operating Experience and Human Factors 

Incident Reporting System 

The NEA Incident Reporting System (1RS) has now 
been in operation for more than six years, with 
active participation by all of the 13 OECD Member 
countries that have nuclear power plants in service. 
By the end of 1986, some 870 reports corresponding 
to more than 800 incidents had been circulated 
within this framework. 

In 1984, the NEA and the IAEA, which has a similar 
inv.dent reporting system, agreed to co-operate in 
an effort to provide worldwide coverage. According
ly, NEA acts as the clearing house among the OECD 
countries for exchanging information between 
OECD and non-OECD countries. A selection of 
incident reports contributed by OECD countries are 
forwarded to the IAEA, while those from non-OECD 
countries are received in return for distribution 
within the OECD countries. 

In this context, a fourth meeting for the exchange 
of information on incidents was held under joint 
sponsorship with the IAEA in 1986. Important areas 
of safety concern included technical problems with 
main steam isolation valves and instrumentation 
tube wear ; incidents occurring under specific oper
ating conditions; effect of external events and 
cumulative occurrence of independent events and 
system interaction. The discussion confirmed that 
human factors influenced most situations and that 
preventive maintenance and periodic testirg wer 
also very important. 

The NEA and the CEC's Joint Research Centre at 
Ispra^ Italy have cc-operated since the establishment 
of the NEA-IRS i i developing a computerised 
version of the 1RS data base. In addition, as 
follow-up to the Chernooyl accident, the NEA i 
improving the 1RS data base structure and coding 
guidelines. The incident reports, including the back 
log of standardised reports, are now being inserte 
into the NEA Data Bank at Saclay, France. The role o 
the Data Bank in 1RS data handling is expected t 
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Human factors is one of the most important aspects of nuclear power plant management. The use of simulators 
to improve operator training is being studied by the NEA. 

continue to increase, especially to assist in broaden
ing the analysis by NEA Member countries of the 
vast amount of operating experience represented by 
the incident data base. 

Symposium on Reducing Reactor Scram Frequency 

Recent operating experience with nuclear power 
plants shows that there are wide differences in the 
frequency of unplanned reactor shutdowns (or 
scrams) between plants in different countries. NEA 

Member countries recognise the importance of 
improving the safety and reliability of plant opera
tion by reducing scram frequencies. A first step 
towards this goal is gaining a clear understanding of 
the underlying reasons for the differences in the 
ODserved scram frequencies, with a view to devising 
appropriate remedial measures. 

A symposium was convened in Tokyo, Japan, in 
April 1986 to compile consistent statistica' data 
regarding scram frequencies in OECD Member 
countries, to exchange insight into the reasons for 
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the differences between countries, era to look for 
me Biuret by which plant performance can be 
improved. The Symposium confirmee the need to 
further reduce unnecessary scrams. As a 'jllow-up 
to the recommendation of this Sympcsiurr.. data on 
scram freouencies for respective p» »nt types will 
now be collected on an annual bas-s. 

The importance of human factors in reactor 
operation has been confirmed by analysis of inci
dents in nuclear power plants. Such analysis reveals 
that many incidents are caused or aggravated by 
human error during the normal course of operation, 
maintenance or testing, as well as under accident 
conditions. 

The Chernobyl and TMI accidents highlighted the 
considerable potential for human interactions affect
ing the safe operation of nuclear plants. In both 
cases, the incidents occurred as the result of actions 
by the operational staff, taken deliberately but 
mistakenly, because the operator did not fully 
appreciate the state of the plant or the likely 
consequences of his actions. Therefore a Task Force 
on Misinterpretation of Plant Status by Operators 
was established in order to better understand the 
underlying causes and to review measures liable to 
avoid such misinterpretations in the future. 

Since 1964, NEA has collected Member countries' 
findings on human factors, compiling them in a 
Newsletter on Human Factors under such headings 
as human reliability qualifications, operating proce
dures, man-machine interfaces and dual training 
qualifications. A second issue was distributed to 
Member countries in 1986. 

Reactor Transients and Loss-of-Coolant 
Accidents 

Computer Code Modelling and Validation 

Any assessment of nuclear power plant transients 
depends heavily on an understanding of the thermal 
and hydraulic phenomena taking place in the reactor 
cooling system. Clearly, a purely experimental 
approach to assessing plant response to such 
transients is not feasible. In its place, numerous and 
complex computer programs have been developed 
to calculate power plant response to different 
transients — and hence accident sequences — for 

different power plant designs. The results of these 
calculations provide the basis for decisions aboul 
the design of emergency core cooling systems 
(ECCS), and for the safety analysis of the power 
plants. 

During development of these computer programs, 
their models *-nd correlations have been related to 
experiments ~n individual phenomena and/or com
ponents (known as separate effects tests) and the 
behaviour of complete systems (known as integral 
t»«s). conducted in different facilities built to 
various scaUs. Comparison of code predictions with 
both types of experiments aims at the verification of 
a proper modelling of individual phenomena and 
components, and at a correct handling of compo
nents and systems interactions. It is also necessary 
to confirm that trie computer programs can correctly 
extrapolate the phenomena observed in experi
ments on the full scale power plant system. 

A computer code validation matrix was developed 
by NEA to provide a consistent basis for evaluating 
the large computer codes used to analyse the 
behaviour of cooling systems under abnormal and 
accident conditions. This matrix of experimental 
data and power reactor operating data covers 
virtually all possible transients and accidents. In 
order to have a uniform basis on which code 
selection, validation and application can be made, a 
code assessment process is being developed in 
addition to the validation matrix. 

A considerable worldwide effort has been ex
pended on the experimental study and modelling of 
PWR fuel behaviour in accident conditions. The 
substantial amount of information now available 
allows a mature view to be formulated as to the 
likely response of fuel to a loss-of-coolant accident 
in which the ECCS functions as designed. A report 
on the state of the art of PWR fuel behaviour was 
published in December 1966 and a similar report on 
ECCS effectiveness is being prepared. 

Extensive research has been undertaken in var
ious countries during the last 15 years to improve 
the basic understanding of important phenomena 
observed in experimental facilities as well as during 
operation of BWRs. Of particular importance is the 
reliability of the containment for guaranteeing the 
safety of this type of reactor. The current status of 
these research efforts was described in an internal 
state-of-the-art report on Pressure Suppression Sys
tem Containments in October 1986. As an extension 
of this work, a similar report will be prepared on 
PWR containments. 
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A major part of the «work on transients and breaks 
is the selection of experimental programmes to be 
used for International Stanoard Problem (ISP) exer
cises. These exercises permit the participants to 
compare computer codes and the performance of 
code users against each other and with ex
perimental results. One such exercise, begun in 
1916, was completed in 1986. 

The work in the area of transients and breaks has 
begun to move closer to severe accident conditions. 
This has !ed to a co-operative project to analyse core 
debris material from the Three Mile bland-2 reader 
and to perform calculations of several phases of the 
accident. The work began in 1986 and will extend 
through 1967 and 1988. 

Primary Circuit Integrity 

In assuring light water reactor safety, it is vital to 
have confidence in the materials comprising the 
structure of the reactor so that any possible de
gradation is either detected in its early stages or 
prevented entirely. Both the theoretical and practical 
aspects of this problem are studied in the NEA 
programme on primary circuit integrity, which 
focusses on two areas: fracture mechanics (the 
assessment of defect growth) and ;ion-destrudive 
methods for detecting and sizing flaws. Increasing 
attention is being given to factors that might impose 
technical limits on long-term service life. 

Activities in fracture mechanics concentrate on 
co-operative studies of particular issues, using as 
input analytical methods and test results from 
Member countries. These methods and results are 
concerned with how defects in steels grow as a 
function of the characteristics of the defects them
selves, the properties of the steel and the nature of 
the stresses applied to the system. 

Matters under current investigation include the 
influence on crack behaviour of residual welding 
stresses and of stress gradients at surfaces. A survey 
is being made of national approaches to the safety 
assessment of cracks, and a state-of-the-art report 
on stress corrosion cracking will be published. 
Problems in stress analysis have been compiled as 
the basis for a benchmark exercise to validate stress 
analysis programmes. 

Large-scale vessel and pipe tests in national 
programmes will soon produce results that can be 
used to validate fracture analysis methods de
veloped from theoretical principles and laboratory 
scale tests. A Fracture Assessment Group has been 
formed to undertake this validation and to develop a 
benchmark analysis. 

Degradation of CUWUIIIHWU with Age 

As the older LWR's approach the end of their 
planned service life, increased attention is being 
given to the factors which might determine a real 
lifetime limit. The capability of pressurised compo
nents and their fittings to continue to perform safely 
as they age is important in this regard. Discussions 
in 1946 laid the basis for a workshop to be held in 
early 1987 to identify the specific technical issues 
which may limit the long-term integrity of sud 
components and recommend what work on these 
issues should be undertaken within the programme 
on primary circuit integrity. 

Ultrasonic inspection is the leading means for 
locating and sizing flaws in reactor primary circuits 

Ultrato.«ic inspection is one of the non-destructive 
techniques used by the Japan Power Plant Inspec
tion Institute to determine flews in steel compo
nents. 
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so that their safety significance may be evaluated. 
The second Programme for the 'nspection of Steel 
Components (RISC II), performeu under the auspices 
of the OECO and the Commission of the European 
Communities (CEO and managed by the CECs Joint 
ftejaaich Centre, bora, was completed in 1966. The 
results of examination of steel plates by 
50 organisations in 14 countries, presented to the 
PISC Symposium at Varese, Italy, provided in
creased confidente that techniques and procedures 
exist for the reliable inspection of reactor pressure 
naiisli, As a direct oufrome of this work, some 
national inspection procedures arc being improved. 

Problem areas highlighted by PISC II are being 
pursued m a third OECD/CEC PISC programme 
planned to continue through 1990. This emphasizes 
in-field 'aortdrtions for testing, including remote 
inspections of contaminated components. Particular 
attention is being given to the difficult problems of 
ultrasonic inspection of stainless steals and bimetal
lic welds as well as to steam generator tubes. 
Human reliability aspects are being emphasized and 
parametric studies and validation of models of 
inspection processes, commenced in PISC II, are 
being continued in PISC III. 

Accident Source Term and Consequences 

A major issue in nuclear safety over the last few 
years has been the accident source term ; that is, the 
quantity of radioactive material which might be 
released in a nuclear reactor accident, its physical 
and chemical form, and other characteristics needed 
to specify its dispersion in the environment. Drama
tically emphasized by the Chernobyl accident in 
April 1906, the importance of the source term issue 
had already been accentuated by the accident that 
occurred in the Three-Mile lsland-2 plant in 
March 1979. The TMI accident did not produce the 
fission product leakage considered in the assump
tions made at ihat time for accident source terms, or 
expected from the more Quantitative source terms of 
the 1975 U.S. Reactor Safety Study (WASH-1400). 
The inert gas fission products behaved about as 
expected, but all other radionuclides were released 
in surprisingly low amounts, in particular iodine-
131. 

Possible explanations tor the unexpectedly low 
air-borne release of radionuclides during the TMI-2 
accident triggered a vast proyamm* of experiments 
and analytical studies on fission product behaviour, 
for various reactor types and ace'dent sequences. In 

order to foster quick and complete exchange of 
information, and to arrive at realistic estimates of 
accident source terms. NEA has set up a number of 
activities in the areas of source term assessment, 
systems to control the atmosphere in reactor con
tainments, and the analysis of accident consequ
ences. 

Following an intercomparison of various source 
term studies, a report on Mucleer Reactor AedoVmf 
Soure» Terms was published by NEA which summa
rises the findings of this intercomparison. Work is 
now concentrated on a peer-review of the informa
tion supporting the conclusions of die intercompar
ison and on in-depth studies of several key source 
term issues. In general, it is felt that considerable 
progress has been made and that source terms can 
now be calculated on a more mechanistic basis. It is 
also apparent that source term issues call for a very 
wide range of scientific and technological expertise 
and the various phenomena cannot be treated in 
isolation. Another important undertaking is to 
assess the uncertainties associated with the new 
source term information. 

As part of these efforts, a specialist meeting on 
core debris/concrete interactions was held in 1906 to 
review and discuss recent progress and to encour
age interchange between experts in the fields of 
heat transfer mechanisms, thermodynamics and 
fission product release. 

Risk Assessment 

NEA studies were completed on a survey of the 
analytical techniques used in Probabilistic Safety 
Assessment (PSA); and on how the results from a 
variety of risk and reliability assessments have been 
applied. The studies identified areas where the 
methods need improvement and also provided 
insight on how, and where, the conclusions from 
PSAs at different depths can be used with confiden
ce. A state-of-the-art report is also being prepared 
on the use of reliability engineering techniques in 
the safety management of nuclear power plants. 

Severe Accidents 

A nuclear power plant is designed according to 
basic specifications which ensure the capability oi 
the plant to undergo £ specified range of operational 
evwts, accidents and extern?' hazards within strictly 
limited radiological protection requirements. 
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A SÊVM nuclear accident refers to a reactor 
accident that exceeds reactor design specifications 
to such a degree that cooling of the reactor's core 
cannot be assured by normal means. The severity 
depend» on the degree to which containment 
integrity is lost. One reason for the study of such 
accidents is to ensure that sensible account is taken 
both of design features of the plant and of emergen
cy procedures for limiting consequences. For this 
purpose, realistic — rather than conservative — 
estimates are needed. 

K is generally agreed that current designs of 
light-water reactors are far more capable of coping 
with severe accidente than the design basis accident 
would suggest. It is also agreed that the plant's 
ability to function well beyond the design basis 
provides a margin of safety for maintaining control 
over events and minimising the consequences to the 
public. Accident management is vital at all stages of 
an accident. Highest priority should theiefore be 
given to improving the ability of plant personnel to 
monitor, diagnose and influence the course of a 
severe accident from the earliest stages. 

Member countries with major nuclear power 
programmes have defined severe accident policies. 
A report. Sever* Accidents in Nuclear Power fiants, 
was published by NEA in 1966, which provides the 
findings of a Senior Group of Experts on the 
response of Light Water Reactor systems to severe 
accidents and the implications for current R&D. 

Containment 

The role of reactor containments as an essential 
barrier to the dispersion of fission products in the 
environment has been recognised for some time. 
Moreover, source term experts in recent years have 
stressed the importance of the time and mode of 
containment failure for the estimation of source 
terms and accident consequences. Although there is 
growing evidence that containments are stronger 
than shown in the 1975 U.S. Reactor Safety Sturdy 
(WASH-1400) and that they can withstand presse es 
which m significantly higher than their design 
values, important generic topics justify increased 
international exchanges in .he following areas: 
containment desig.., containment loading and cap» 

biiities beyond design, containment response, and 
containment performance aspects of accident man
agement. Recommendations for international col
laboration in these areas have been made by a 
group of experts and several activities are under 
way or in preparation. 

Fuel Cycle Safety 

The CSril Working Group on Fuel Cycle Safety 
reviews every two years the state of the art 
concerning the safety principles, practices and 
technologies which are applied to the whole range 
of fuel cycle facilities. In addition, a topical meeting 
was held in 1986 to compare the regulations in 
Member countries concerning the treatment of 
external events such as earthquakes, fires and 
missile impacts, which may cause a threat to the 
safe operation of nuclear facilities. 

The design of the containment and ita parf ormance 
mi* impartant aspects of nuclear prwer plant safety. 
One of the most spectacular steps during construc
tion of the Vogtle plant in the United States was the 
emplacement of the conuinm*wt dome. 
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RADIATION PROTECTION 
AND WASTE MANAGEMENT 

The NEA's activities in the field of radiation 
protection evolve in two main directions. Firstly, the 
Agency addresses the scientific bases underlying 
radiation protection regulations for the whole range 
of nuclear fuel cycle activities. Secondly, it contri
butes to a joint interpretation and application of 
principles and concepts covering both the protection 
of workers in the nuclear industry and the public 
against accidental releases of radioactive material 
into the environment, either from nuclear installa
tions or waste storage and disposal facilities. 

The Agency's Committee on Radiation Protection 
and Public Health (CRPPH) is responsible for the 
Agency's activities in this field. The CRPPH works in 
dose liaison with the International Commission on 
Radiological Protection (ICRP). It also provides 
expert assistance to the other specialised Commit
tees of the Agency for the radiation protection 
aspects of their work on the safety of nuclear 
installations and radioactive waste management. 

The NEA Committee in charge of radioactive 
waste management has as a priority objective to 
encourage work on risk analysis associated with 
waste disposal facilities, with particular reference to 
long term hua*ds. as well as to sponsor technical 
studies and in situ research in geological media in 
order to collect and validate at the international level 
the data used in ;,.e design and assessment of the 
long-term radiological safety o* waste repositories. 

The accident which occurred at the Chernobyl 
nuclear power plant had a significant imp •>& on the 
Agency's radiation protection activities. It showed 
the need 'o reinforce international co-operation in 

this field, with particular reference to emergency 
counter-measures to be taken in case of a nuclear 
accident having transfrontier consequences. 

Radiation Protection 

Principles of Radiation Protection 

NEA's co-operation with the ICRP, which was 
reinforced in 1985, reached its full maturity in 1986. 
During this period, the CRPPH conducted a critical 
review of several ICRP publications, clarifying a 
number of problems concerning ICRP recommenda
tions. The areas in which advice to the ICRP was 
developed included: scientific bases, fundamental 
assumptions and philosophy; the system of dose 
limitation ; and technical aspects, such as dosimetry, 
monitoring, and mathematical models, etc.; and 
particular problems of application and presentation. 

The CRPPH also reviewed the current basic ICRP 
recommendations to identify problems of inter
pretation and regulatory applications which could 
lead to a possible future revision of these recom
mendations. Experts in nuclear safety and radioac
tive waste management participated, with the 
CRPPH, in the study of areas where ICRP's scientific 
conclusions could have a technical or regulatory 
impact. 

In addition, the NEA co-sponsored an Internation
al Symposium with the IAEA in Vienna in 
March 1986 on Optimisation of Radiation Protection. 
The Symposium reviewed the practical application 
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A recently-completed study examined the criteria and methods for assessing worker doses. Glove boxes are 
frequently used to shield workers from radiation. 

of the optimisation principle, the methodologies 
used and their limitations. The proceedings were 
published by the IAEA. 

Protection of Workers in the Nuclear Industry 

For the past several years, the NEA has played a 
leading role in studies concerning occupational 
exposure and protection of workers in nuclear 
installations. In 1986, the Agency completed a 
multi-year study of the impact of nuclear safety 
requirements on occupational exposure in nuclear 
facilities. This study examined the levels and trends 
of worker doses in order to establish an optimised 
balance between the requirements of nuclear safety 
and those of radiation protection. Although it 
recognised the difficulties in striking such a balance, 
the study made satisfactory progress in that direc
tion. The publication of this study is planned for 
1987. In conjunction with the above, the NEA 
published a final report in November 1986 on the 
criteria and methods for assessing and recording 
worker doses. 

Recent re-evaluation of scientific data on human 
exposure to radiation suggests that there may be 
greater susceptibility than heretofore recognised to 
biological damages in a foetus exposed to radiation. 
This may cause, in particular, severe mental retarda
tion or reduced intelligence after a certain level of 
radiation exposure in the period of 8 to 25 weeks of 
gestation. During 1986, the NEA assembled and 
evaluated radiobiological data with a view to poss
ibly recommending operational procedures to pro
tect female workers. 

Radiation Protection Aspects of Radioactive Waste 
Disposal 

In the past few years, the Agency has worked to 
develop the practical application of long-term radia
tion protection objectives to radioactive waste dis
posal. Guidance was prepared by a Group of Experts 
in 1986 on the criteria for applying the above-
mentioned principles to limit the amount of long-
lived radionuclides to be disposed of in shallow land 
burial facilities. A report will be published in 1987. 

24 



The question of estimating doses to the public 
from biologically-incorporated radionuclides, parti
cularly actinides, in the environment is an important 
issue of radioactive waste disposal. An expert group 
set up in 1985 reviewed scientific data on these 
factors and prepared <t report with recommenda
tions on their selection and use. 

In 1964, the Paris Commission on the Application 
of the Convention for the Prevention of Marine 
Pollution from land-based sources asked the NEA to 
assist in a critical review of the research and 
monitoring carried out by their contracting parties 
on the contamination of the sea by radioactive 
discharges from land-based sources. This review 
took the form of a workshop organised by the NEA 
in February 1966. Given the existence within NEA of 
the Co-ordinated Research and Environmental Sur
veillance Programme (CRESP)', the NEA accepted 
the suggestion of the Paris Commission that the 
CRESP terms of reference be extended to cover the 
coastal environment and the discharge of radioac
tive effluents from land-based nuclear installations. 

Other Activities in RadwtRm Protection 

As part of a critical review of epidemiological 
research for radiation protection purposes, the NEA 
published a report in 1985 on the problems of 
carrying out epidemiological studies on groups of 
workers exposed to radiation. A second report was 
prepared in 1986 on a parallel critical review of 
epidemiological studies on groups of the general 
population. As a conclusion to this programme, the 
Agency made preparations for an international 
workshop of epidemiologists and radiation protec
tion specialists, to be held in 1987, to exchange 
views on the problems of interface in this sensitive 
area. 

The NEA initiated, in 1986, a study on the early 
assessment of accidents during the transport of 
radioactive materials by sea, and a comprehensive 
report will be completed in 1987. 

The NEA continued to contribute to the develoo-
ment of criteria and concepts at the international 
level relating to the exemption from regulatory 
control of sources or practices involving very low 
level radiation, such as the disposal of very low-level 
waste and the recycling of materials resulting from 
decommissioning of nuclear facilities. 

The International Programme of Intercalibration 
and Intercomparison of Radon Measuring Equip

ment, organised jointly by the NEA and the CEC, 
published in 1986 the results of Part 1 of the 
Programme, focussing on radon dosimetric equip
ment. Part 2 of the Programme, which concerns 
equipment for the monitoring of radon daughters, 
will be completed in 1987. 

Radioactive Waste Management 

The programme of the Radioactive Waste Man
agement Committee (RWMC) in 1386 emphasized 
the assessment of the long-term performance of 
radioactive waste disposal systems, particularly the 
disposal of high-level radioactive waste in deep 
geologic formations, and the need to ensure a very 
long-term isolation of this waste from the biosphere. 
The assessment of long-term repository perfor
mance is based on predictive modelling techniques 
requiring the use of sophisticated computer models 
and data obtained from in situ and field experi
ments. Two main lines of activities were therefore 
pursued in 1966: 

— An integrated approach to performance 
assessments; and 

— The promotion of information exchanges on 
in situ investigations, notably to develop 
appropriate computer models and collect the 
data to be used in these models. 

Integrated Approach to Performance Assessment 

Assessment of the long-term performance of 
nuclear waste disposal systems is a rapidly develop
ing high-priority issue in Member countries. Assess
ment methods are becoming increasingly complex, 
involving the use of computer-based techniques for 
the compilation of data bases and the development 
and application of computer codes to predict the 
long-term behaviour of disposal systems. In this 
context, co-operation and exchange of information 
at an international level are important to avoid 
duplication of work and to allow an open exchange 
of ideas and know-how between specialists in 
different countries. In addition, there is a particular 
need for an international discussion on rationalising 
and integrating the various elements of perform
ance assessments. 

To this end, a Performance Assessment Advisory 
Group (PAAG) has been set up by NEA to give 
general guidance and advice in this area. The group 
consists of Member countries' representatives with 
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key positions in national performance assessment 
programmes, covering both the organisations re
sponsible for the programmes and the regulatory 
bodies. The scope of the PAAG embraces all 
radioactive waste types with the emphasis on 
assessing the long-term performance of a disposal 
system after the repository is sealed. The objective 
is to build confidence within the technical commun
ity through the systematic and continuing improve
ment of performance assessment methodologies. 

PAAG held its first meeting in Spring 1986, 
reviewing developments in Member countries and 
discussing NEA activities in performance assess
ment. In particular, it was agreed that the following 
technical areas would be covered by the Group: 
model development and validation, and data ac
quisition, including the related issues of uncertain
ties in data and long-term scenarios to be consi
dered. 

The need for a Chemical Thermodynamic Data 
Base was acknowledged by a number of technical 
groups within NEA Member countries (see Chapter-
VIII for further information). In co-operation with the 
NEA Data Bank, the geochemical data bases, notably 
the Chemical Thermodynamic Data Base (TDB) and 

the International Sorption Information Retrieval 
System (ISIRS), will continue to be developed. 

Further progress was made with the Probabilistic 
System Assessment Codes (PSAC) Users Group. A 
major part of the activities of PSAC is devoted to the 
intercomparison of computer codes to provide 
confidence in the!: ability to represent accurately the 
waste disposal system being modelled and, there
fore, to provide valid information for safety assess
ments. Organisations from nine countries and the 
CEC are now actively participating in PSAC. The 
Group met twice during 1986, and topical work
shops were held in conjunction with these meetings. 

Because performance assessments rely on predic
tive modelling, the use of computer-based techni
ques in setting up data bases and modelling is 
essential. NEA could play an active role as a catalyst 
and co-ordinator for the efforts of Member coun
tries. Access to integrated NEA Data Bank services 
which provide computer-based tools evaluated at 
the international level is of considerable interest to 
Member countries. Such services would constitute a 
complementary and logical extension to national 
efforts and to the more traditional activities of the 
NEA in the field of radioactive waste. A study was 

At underground laboratories such as the Grimsel test laboratory in Switzerland, granite rock is being studied as 
a suitable geologic medium for high level waste repositories. 
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made with a view to proposing a significant increase 
of these services in the future. NEA also continued to 
support HYDROCOIN, an international exercise laun
ched by the Swedish authorities to verify and 
validate the hydrological codes used in system 
performance assessments. 

During 1986, a new issue of the Newsletter on 
Radionuclides Migration in the Geosphere was 
published. It contains short descriptions of research 
activities in this field wi th in Member countries. 

In Shu Investigations on Underground Disposal 

Parallel with the creation of the Advisory Group on 
Performance Assessment (PAAG), a sinvlar advisory 
Group on In Situ Research and Investigation for 
Geological Disposal was established in 1986. The 
objectives of this group of representatives of under
ground and other research laboratories are to 
improve information exchange between different 
field projects, as well as between field projects and 
performance assessment, and to identify initiatives 
for co-operation and issues to be considered jointly. 
A first meeting was held in October 1986 to review 
recent progress in the most advanced countries in 
this field, particularly in underground research 
laboratories or other in situ research facilities under 
construction or operating in clay, granite and salt. 
New activities wil l be promoted to increase interac
tion between those carrying out modelling and 
performance assessments and those conducting in 
situ research and investigations. 

In November 1986, NEA organised an ad hoc 
meeting of directors of crystalline rock (granite) 
projects to promote a detailed information exchange 
and consider enhanced collaboration in this area. 
Granite rock is extensively studied in many Member 
countries and several underground research labor
atories are now in operation, notably in Canada, 
Sweden and Switzerland. Other countries (Finland, 
France, Japan, Spain, the United Kingdom and the 
United States) also have a significant interest in 
crystalline rock. All technical and non-technical 
issues associated with R&D activities and program
mes in this field were reviewed, as well as the role 
and extent of international activities sponsored by 
the CEC and NEA. While the first generation of 
underground laboratories, like Stripa, was designed 
essentially to develop and improve methodologies 
for site characterisation and engineering research, a 
second generation of laboratories is now envisaged 

Vitrif ication is a method by which high level waste is 
incorporated into a glass matrix for future storage in 
underground repositories. 

at sites which could be considered potentially 
suitable for the location of a final repository. 
International co-ordination of this work is under 
consideration. 

International Waste Repository Systems 

A preliminary study on international approaches 
to the disposal of radioactive waste was concluded 
in 1986. Its purpose was to consider the possible 
creation of international repositories serving several 
countries simultaneously and the advantages and 
disadvantages of joint repositories, particularly for 
those countries which have limited nuclear power 
programmes. It appears that there are no basic 
technical, safety, legal or financial obstacles to such 
co-operation, and that some potential advantages 
might be envisaged. However, no significant de
velopments are expected in the near future in this 
area. 
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Seabed Disposal Decommissioning Nuclear Facilities 

A feasibility study was pursued jointly by ten NEA 
Member countries and the CEC on the disposal of 
high-level and long-lived radioactive waste in deep 
sediment layers und«*r the ocean bed. The NEA 
Co-ordinated Programme in this field evaluates the 
technical feasibility and long-term safety of the 
seabed concept as an alternative to geological 
disposal on land and a major report is being 
prepared on the assessment of the seabed concept. 
A joint experiment was conducted in the Fall of 1986 
in a suitable testing area in the Mediterranean to 
verify a number of assumptions concerning the 
penetration of free fall inactive containers into 
unconsolidated, plastic sediments and the closure of 
the hole after penetration. The data collected during 
this experiment will be used in the technical and 
safety assessment report to be published in 1987. 

The Co-operative Programme for the Exchange of 
Scientific and Technical Informa!.on in the field of 
decommissioning of nuclear facilities, launched with 
the participation of ten Member countries in 198S, 
was fully implemented hi 1986. The number of 
projects included under the Agreement has in
creased, notably with the addition of the demonstra
tion project covering the decontamination and 
decommissioning of the reprocessing plant at West 
Valley, New York (United States). 

NOTE 

1. CRESP is 3 program.ne related to sea disposal of radioac
tive waste which is supported by i group of 10 countries 
and the IAEA and includes enviionmental research activi
ties in such areas as oceanography, biology and modelling. 

28 



VI 

LEGAL AFFAIRS 

The legal work of the Agency traditionally involves 
three main sectors : the preparation and administra
tion of agreements relating to international co
operation projects under the auspices of the NEA, 
the collection and circulation of information on 
nuclear law, and the harmonisation of national 
legislation, particularly in the field of third party 
liability and insurance of nuclear operators. In 1986, 
the NEA was also consulted by various Member 
countries with regard to the drafting of their nuclear 
legislation. 

Nuclear Third Party Liability 

The accident at Chernobyl was the first nuclear 
accident with serious transfrontier repercussions. As 
the USSR is not Party to any of the international 
Conventions on nuclear third party liability and has 
no similar national legislation in this respect, this 
means that the accident was not governed by the 
special regime of liability and insurance for nuclear 
damage. This fact has had profound repercussions 
on the work of the Group of Governmental Experts 

The transfrontier implications of nuclear accidents are being discussed by the Group of Governmental Experts 
on Third Party Liability in the Field of Nuclear Energy. 
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on Third Party Liability in the Field of Nuclear 
Energy, which is the NEA Committee specialised in 
these matters. The Group has been asked to 
undertake a series of studies to determine what 
lessons are to be learnt from this accident. 

The Lessons of Chernobyl 

This accident first of all drew attention to the 
insufficient number of countries which are Parties to 

the two international agreements regulating nuclear 
third party liability, namely the Paris Convention of 
29th July 1960 on Third Party Liability in the Field of 
Nuclear Energy (supplemented by the Brussels 
Convention of 31st January 1963) and the Vienna 
Convention on Civil Liability for Nuclear Damage of 
21st May 1963, even though, in reality, the problem 
relates essentially to the second of these Conven
tions, since the Paris Convention basically has a 
regional «o f i. 

CONVENTION ON THIRD PARTY LIABILITY IN THE HELD OF NUCLEAR ENERGY 

Contracting Parties 

Belgium 
Denmark 
Finland (accession) 
France 
Germany, Fed. Rep. of 
Greece 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Ti rkey 
United Kingdom 

3rd 
4th 

16th 
9th 

30th 
12th 
17th 
28th 
2nd 

29th 
31st 

1st 
10th 
23rd 

irans o 

Convention 

August 1966 
September 1974 
June 1972 
March 1966 
September 1975 
May 1970 
September 1975 
December 1979 
July 1973 
September 1977 
October 1961 
April 1968 
October 1961 
February 1966 

Dnvennonj 

Date of Ratification 
1964 Additional 

Protocol 

3rd August 1966 
4th September 1974 

16th June 1972 
9th March 1966 

30th September 1975 
12th May 1970 
17th September 1975 
28th December 1979 

2nd July 1973 
29th September 1977 
30th April 1965 

1st April 1968 
5th April 1968 

23rd February i966 

19th 

25th 

28th 

3rd 
28th 

8th 
21st 
19th 

1982 Protocol 

September 1985 

September 1985 

June 1985 

June 1986 
May 1984 

March 1983 
January 1986 
August 1985 

CONVENTION OF 31st JANUARY 1963 
SUPPLEMENTARY TO THE PARIS CONVENTION OF 29th JULY 1960 
ON THIRD PARTY LIABILITY IN THE HELD OF NUCLEAR ENERGY 

(Brussels Supplementary Convention) 

Contracting Parties 

Belgium 
Denmark 
Finland (accession) 
France 
Germany, Federal Republic of 
Italy 
Netherlands 
Norway 
Spain 
Sweden 
United Kingdom 

Date of Ratification 
Convention and 1964 
Additional Protocol 

20th 
4th 

14th 
30th 

1st 
3rd 

r<h 
/th 

27th 
3rd 

24th 

August 1985 
September 1974 
January 1977 
March 1966 
October 1975 
February 1976 
September 1979 
July 1973 
July 1966 
April 1968 
March 1966 

1982 Protocol 

20th August 1985 

25th September 19»* 
14th June 1985 

13th May 1986 

22nd March 1983 
8th August 1985 
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The purpose of the special nuclear third party 
liability regime set up by these Conventions is to 
ensure adequate compensation for the victims of 
damage caused by nuclear accidents. Both the Paris 
and Vienna Conventions are based on the fun
damental principle that the operator of a nuclear 
installation bears strict liability for damage caused 
by a nuclear incident occurring in his installation or 
involving nuclear substances during transport to or 
from his installation. The Conventions limit the 
operator's liability in amount and in time and 
provide that he must take out insurance or financial 
security to cover his liability. The Brussels Sup
plementary Convention was adopted to provide for 
additional compensation through a system of State 
intervention in cases where the nuclear damage 
exceeds the amount of the operator's liability (and, 
therefore, the corresponding financial security) 
under the Paris Convention. 

The Paris and Brussels Conventions were 
amended on 16th November 1982, mainly to in
crease the compensation amounts and to replace 
the obsolete unit of account used in the Conventions 
by the Special Drawing Right of the International 
Monetary Fund. During 1986, Norway ratified the 
Protocols amending both Conventions and Turkey 
ratified only the Paris Protocol as it is not a party to 
the Brussels Convention. Two and four more ra
tifications respectively are required for these Pro
tocols to enter into force. 

An attractive method to promote the universal 
application of the nuclear third party liability regime 
would be to come to an arrangement through a 
Joint Protocol to bridge both Conventions, whereby 
the potential victims in a country party to one 
Convention woulo benefit from the provisions of the 
other Convention, and vice versa. The NEA and the 
IAEA have therefore agreed to study this question. 
The adoption of such a Protocol would allow the 
geographical scope of the nuclear third party liability 
regime to be widened, and at the same time avoid 
certain conflicts of application of the Conventions to 
the same nuclear accident. 

The NEA Group of Governmental Experts is also 
working on updating and clarifying the definition of 
the concept of damage to — or loss of — property 
within the meaning of the Paris Convention. Of 
particular importance is the fact that measures were 
taken by some Western European countries to 
compenf ate persons — in particular farmers — who 
have suffered pecuniary loss caused by the protec
tion measures taken with respect to the radioactive 

contamination resulting from the Chernobyl acci
dent. A number of lessons could also be drawn from 
an analysis of the natute and extent of damage 
caused by this accident. The implications of different 
intervention levels having been applied in various 
countries were also considered by the Group. 

Other Questions Being Studied 

The application of the nuclear third party liability 
regime to the activities involved in the back end of 
the fuel cycle has been examined at the NEA for 
several years. Following an initial study dealing with 
the disposal of radioactive waste, it was specified 
that the provisions of the Paris Convention apply to 
facilities for the disposal of such waste. This means 
that a nuclear operator continues to be liable for the 
waste produced for as long as it is not placed in a 
repository for final storage requiring no control. 
Further studies are required to determine whether 
the regime should apply when damage occurs after 
closure of the waste repository. As to the decommis
sioning of nuclear installations, it is recognised that 
this step should be covered by the Convention, but it 
remains to be decided wher. and how the Conven
tion should cease to apply when the degree of 
decommissioning reached is such that any remain
ing risk is no longer sufficient to justify maintaining 
the special liability regime. Substantial progress was 
made in 1986 in analysing the legal aspects of this 
question, particularly as concerns the details for a 
future decision by Member countries on this point. 
Technical criteria which could be used to determine 
the exclusion threshold remain to be agreed upon. 

Another topic of study is the decision by certain 
Member countries to revert to a system of unlimited 
liability, thus calling into question the fundamental 
principle of the Paris Convention which is based on a 
balance between the strict and exclusive nature of 
the nuclear operator's liability and the limitation of 
the amount of such liability. There are two aspects to 
the problem posed: the first concerns the compati
bility of such a return with the provisions of the Paris 
Convention, and the second relates to the conflicts 
which might arise from the simultaneous applica
tion of national laws which, in certain cases, provide 
for limited liability and, in others, for unlimited 
liability. During the past year, ways to enable these 
different approaches to co-exist were discussed. The 
possible implication of turning to unlimited liability 
for the system established by the Brussels Sup
plementary Convention is another topic of import
ance under discussion in the Group. 
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Information on Nuclear Law 

Two Nuclear Law Bulletins (Nos. 37 and 38) were 
published in June and December respectively. The 
Bulletin is the only existing publication of its type 
and enjoys a worldwide readership. It gives its 
subscribers information on the most recent develop
ments in the field of nuclear law at the national and 
international level. Both issues dealt with post-
Chernobyl reactions in the different countries and in 
the intemationai organisations concerned, namely 
the IAEA and the European Communities as well as 
the Agency itself. The December issue of the Bulletin 

reproduces the IAEA Conventions on early notifica
tion of nuclear accidents and on emergency assist
ance, adopted in September 1966; the May 1966 
Regulation of the CEC on conditions governing 
agricultural imp' rts, and the Steering Committee's 
report to the OECD Council on intemationai co
operation objectives in light of the Chernoby' 
accident. 

Work continued on processing legal data on 
behalf of several Member countries for input to the 
IAEA's International Nuclear Information System 
(INIS). and new nuclear law data bases for some 
countries were constituted within the system. 
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VII 

NUCLEAR SCIENCE 

The foundations of nuclear power reactor design 
and certification are the complex computer pro
grams needed for calculating core and shielding 
performance, for engineering des:gn, for operation 
and for safety assessment. These programs depend 
in turn on accurate knowledge of the basic nuclear 
physics data. Since its foundation in 1978, the NEA 
Data Bank has worked with its user community to 
ensure the widest possible availability of the prog
rams and data, and to improve their quality and 
reliability. 

Research co-ordination in these areas is the 
responsibility of the NEA Committee on Reactor 
Physics and the NEA Nuclear Data Committee. 
Secretariat services to these two scientific commit
tees are provided by the Data Bank. 

The Data Bank has for some time contributed a 
small proportion of its stiff time to provide services 
in support of other activities of NEA in the field of 
nuclear safety and radioactive waste management. 
This work was increased in 19B£, and consultations 
have been initiated about a further expansion of 
work as a result of increased emphasis in Member 
countries on these matters. 

The NEA Data Bank 

The Data Bank (located 25 km from Pans, in the 
French Centre d'Etudes Nucléaires at Saclay) col
lects, tests and distributes computer programs and 
data for nuclear energy. It serves fifteen Member 
countries in Western Europe and Japan. Nuclear 
data and computer programs are exchanged be
tween these countries and the United States and 
Canada throug.i similar centre*, and with reentries 
outside the OECD area through the IAEA. 

Computer Program Services 

In 1966,101 new computer programs were tested 
and added to the Data Bank files while about 
1 250 program packages were sent to users. Be
tween 30 per cent and 35 per cent of the packages 
sent out concern safety and waste management, 
with a similar percentage for reactor physics and 
shielding applications, and about 25 per cent are 
mathematical and other utility software of general 
application in scientific computing. Testing work is 
done on the largest computers available, and much 
effort was invested in 1986 in preparing user 
interface and control procedures to optimise Data 
Bank use of these machines. 

The Joint Evaluated File (JEF) 

The Joint Evaluated File project (JEF) was set up in 
1982 to produce a reliable common file of neutron 
cross-section data for current work in fast and 
thermal reactor development. Such data are derived 
by reference to nuclear theory and by semi-
empirical estimates and are then tested to see if they 
can reproduce the same behaviour observed 
through experiments and in simple reactor systems. 

Following the distribution of the first full JEF-1 file 
to user* in 1985, an extensive programme of data 
testing continued in national laboratories through
out the past year. Results of integral reactivity 
measurements compared very well with those of 
other recent evaluated libraries, and gave rather 
clear indications of the improvements needed in 
acttnide evaluations under W E / for inclusion in the 
JEF-2 file. At a meeting in November 1986, prelimin
ary results were presented for calculations in which 
JF.F-1 data were successfully used to reproduce 
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The NEA Data Bank, which collects, tests and distributes computer programs and nuclear data, also offers 
supporting computer services to serve the priorities of the NEA programme. A tutorial workshop was recently 
held on calculating the solubility of radioactive waste. 

some aspects of the Super-Phenix reactor's per
formance. The JEF-2 project is intended to produce a 
single file of reference quality which can be used, 
without further adjustment, for a wide range of 
nuclear energy calculations. 

Nuclear Data Services 

During 1986, the Data Bank continued adding 
i n f o r m a t i o n about exper imenta l neutronics 
measurements to the CINDA bibliography (to pub
lications on neutron interaction data) and to the 
EXFOR data base of numerical values. These data 
are used j y scientific evaluators to produce new 
best estimates of different reaction cross-sections, 
for inclusion in the JEF file and other suoh libraries. 

Over the year, 200 requests for nuclear data were 
answered. Individual requests may cover many 
different reactions and produce tens of thousands of 
data points; for example, a total of 35 million data 
records were sent out in answer to the year's 

requests for experimental and evaluated data. Ev
aluated data are now more commonly requested 
than experimental results, and in addition to the 
above microscopic data, thirteen copies of the 
175 group cross-section library were sent out to 
national laboratories. 

Nuclear Safety and Waste Management 

In 1986 the Data Bank strengthened its co
operation with the NEA Divisions of Nuclear Safety 
and Waste Management through the following 
projects: the Chemical Thermodynamic Data Base 
(TDB), the International Sorption Information Re
trieval System (ISIRS), the Incident Reporting Sys
tem (1RS) and the Probabilistic Systems Assessment 
Codes (PSAC). In addition to contributing work and 
expertise in data processing, the Data Bank added a 
physical chemist to its staff in order to make an 
important longer-term contribution to the develop
ment of the Thermodynamic Data Base. 
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Scientific Commette** 

Tna NEA GosMMttee on Reactor PhysKS (NEACRPi 

NEACRP is unique, as it is the only i.^«m«tional 
committee considering the f'ill scope of reactor 
physics applications. Its September 1966 meeiMg 
was attended by two Soviet experts, serving -s IAEA 
observers. A Japanese paper analysed certain 
aspects of the behaviour of the damaged Chernobyl 
reactor, and these results were compared with dita 
reported from the USSR through the IAEA. The 
Committee concluded that the best reactor pnysics 
models were capable of modelling the heterogenei
ty problems presented by the Soviet RBMK reactor 
and other pressure tube reactors. 

Other work carried out by the NEACRP in 1966 
included the study of reactor design improvements 
to increase inherent safety, and the preparation of 

proposals fo* a reactor physics d.ita base and 
vaC.'jtion system to be implemented by the NE*. 
Data Bank with the support of specialists in Member 
countries. 

The NEA Nr-ftjer Data Committ»* (NEANDC) 

KEANOC works dosery with the mternaticnal 
Nudear D M I Committee of me IAEA 0.1 the im
provement of essential bask nuclear data. As the 
two Committees meet alternately, there was an IAEA 
meeting but no NEANDC meeting in 1966. The work 
of the Committor continues in improving neutron 
cross-section data for the fissile alemems and 
structural materials of •eactors: task forces con
tinued work on U«238» and iron data, while a 
specialist meeting was held on delayed neutron 
emission (an essential factor m reactor stability). 
Several co-operatr«* data evaluation projects are 
also ip progress. 
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VIII 

JOINT UNDERTAKINGS AND 
OTHER NEA JOINT PROJECTS 

OECO HaMen Project 

The Hekfen Reactor Project began in 1958 as en 
OECO co-ordinated nuclear fuel lest programme 
using the 20MWlth) HaWen boiling heavy water 
reactor in Norway. The signatories to the present 
agreement include Denmark, Finland, the Federal 
Republic of Germany. Rah/, Jaoan, the Netherlands, 
Norway, Sweden, the United Kingdom and the 
United States. Three industrial parties in the United 
States, that is. Combustior. Engineering k i t , die 
Electric Power Research Institute, and General Elec
tric Co., are associate members of the Project. The 
tenth, and present, agreement extends the Project to 
1917 and negotiations are under way for an eleventh 
agreement covering the period 1966-90. 

The Helden Project has expanded over the years 
to include • group studying the man-machine 
interface. This group has pioneered the develop
ment of control room systems and displays to help 
improve reactor operators' understanding of the 
status of their plant. Effort in this area is continuous
ly increasing. The man-machine communication 
programma proposed for 1967 covers three main 
areas: man-machine interaction research ; 
computer-based operator support systems; and 
control room design, emphasizing improvements 
through the use of modern computer equipment. 

The nuclear fuel programme began as an effort to 
obtain data on fuel behaviour under worst-case 
accident, or design basis accident, conditions. The 
last of these fuel tests was completed in 1966. 
Emphasis has now shifted to studying fuel be
haviour under off-normal transient conditions, and 
water chemistry problems. As a secon:'»ry effort. 

the U.S. industrial members are studying d * be
haviour of new and advanced fuel 
they are implemented in large 

OECO LOFT Protect 

In 196% NEA formed the international OECO LOFT 
Project to fund testing for participating NEA mem
bers. The facility is particularly waff suited for 
experiments and acquisition of data on operational 
transients and multiple failure events, induing 
fission product releases, that may occur in a 
commercial reactor, lb versatility provides en excel
lent means of developing techniques for managing 

Tr>e OECO LOFT Project comprises Austria, Fin
land, the Federal Republic ot Germany. Nary. Japan, 
Sprn. Sweden, Switzerland, the United Kingdom 
and the United States. The nuclear utility industries 
in the Fédérai Republic of Germany, Japan, the 
United Kingdom and the United States participate in 
the Project through Associate Memberships. 

The ? -4 LOFT test, which was poifoimed during 
1965, added considerably to the knowledge of 
damage patterns and progression of a small-break 
loss-of-cooiant accident. In addition, the information 
will be used in support of the programmes around 
the world that are re-evaluating the radioactive 
source terms used in predicting the environmental 
consequences of large-scale reactor plant accidents. 
The three-year period of the OECD LOFT Project 
Agreement ended in September 1966. To cover the 
detailed examination work on the centre fuel bundle 
as well as the thermal-hydraulic and fission product 
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is tha only ihaiwwd hyUrauMc integral tast facility Hi tha world to usa nucloar fuel instead of 
heaters. A LOFT test assembly instda the containment vessel is connected to its support 

analysis work for this last test, tha previous Agree
ment was amended. The OECD LOFT Extended 
Programma will run until September 1989. 

severe accident computer codes. A package has 
been provided to help thorn model the reactor and to 
prepare their codes to run calculations. 

Examination of the Damaged Core of the Three 
Mile Island Reactor 

A '••tree-Mile lslend-2 Examination Programme 
was initiated by the NEA in collaboration with the 
U.S. Department of Energy. Samples drilled from 
the TMÏ-2 core will be delivered in April 1987 to each 
participating country' for examination and analyses ; 
H is foreseen that two additional shipments will be 
made at annual intervals. 

A second purpose ot the programme is to allow 
participating coun'rit» to analyse various periods <.' 
the TMl-2 accident in an effort to assess and improve 

Geochemical Data Bases 

Ttv International Sorption Information Retrieval 
System (ISIRS) and the Chemical Thermodynamic 
Data Base !TDB) continued, during 1966, to provide 
information on the behaviour of radionuclides in the 
ground for different types of geochemical condi
tions. 

The ISIRS Project concerns the storage and 
manipulation of distribution coefficients (Kds) re
lated to the sorption of radioéléments from solu
tions onto geological materials. The data base is run 
by the NEA Data Bank at Saclay with the support of 
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ten Member countries. The numf.*r of distribution 
coefficients stored in the Data Bank has graduariy 
mere .sed. It now contains about 3000Kds for 
18 element* m 8 general classes of geological 
materials in a variety of physico-chemical condi
tions. The information contained in ISIRS provides a 
large THMJÀ. A of parameters describing the ex
perimental condition» and field data for in situ 
exp%. intents designed to obtain Kd values. Requests 
are usually answered by the NEA Secretariat, but 
participating countries can also send their own 
specialists to Saday to use ISIRS directly. In 1986, 
efforts were also made to improve the software both 
for the entry of new data and for the use of the data 
base. 

In parallel with the operation of ISIRS and the use 
of Kds, which are empirical and relatively site-
specific data obtained from laboratory and in situ 
experiments, the NEA, with the co-operation of the 
Data Bank, continued to promote the development 
of the chemical Thermodynamic Data Base (TDB). 
The TDB concerns sets of fundamental and critically 
evaluated thermodynamic data which are of more 
general application than Kd values. They can be 
used in particular by geochemists to model the 
migration of radionuclides in the geosphere through 
the quantification of mass transfers in chemical 
reaction occurring in ground water and in water-rock 
interactions. The development of the data base 
concerns at present ten elements : uranium, pluto
nium, neptunium, americium, cesium, strontium, 
radium, technetium, iodine and lead. Other ele
ments of importance in radioactive waste manage
ment will be added later. The objective of the TDB is 
to recommend best data sets with the assistance of a 
few groups of internationally acknowledged experts 
in chemical thermodynamics. In 1986, priority was 
given to the compilation of uranium data. Extensive 
literature surveys were made, together with critical 
evaluations of the very large amounts of information 
available on uranium. A few additional experiments 
were recommended to verify the validity of some of 
the proposed values. The work on uranium is 
expected to be completed in 1987. The results will be 
made available as a published report and also in a 
computer readable form from the NEA Data Bank. 
Work on technetium and neptunium has also 
progressed and publication of the results will follow 
shortly after the uranium results. 

In order to provide a complete service in the 
modelling of geochemical phenomena, the NEA 
Data Bank is engaged in the compilation and testing 
of geochemical computer codes. In addition, inter
face programs have been developed at the Data 

Bank which convert data from the TDB into a format 
which can be directly used as source data for 
specific codes, and training courses are organised at 
the Data Bank on the use of such codes. 

International Strip* Project 

The International Stripa Project is a joint in situ 
research project carried out by a number of Member 
countries under the auspices of the NEA. The project 
is managed by the Swedish Nuclear Fuel and Waste 
Management Company (SKB) under the guidance of 
a Joint Technical Committee composed of repre
sentatives from each participating country. 

Phase 1 was completed at the end of 1984 and is 
now fully reported. The second phase of the project 
was started in 1383 and is due to be completed in 
mid-1987. The research is carried out under four 
main headings: 

— Hydrogeological investigations of the Stripa 
granite and migration of nuclides within 
single and multiple fracture systems; 

— The hydrogeochemistry of groundwaters at 
the Stripa Mine; 

— The detection and characterisation of fracture 
zor.es in granite; and 

— The behaviour of bentonite clay as a backfill
ing and sealing material under field condi
tions. 

The results of Phase 2 of the project will be 
considered in a series of workshops to be held in the 
first part of 1987. 

In 1986, efforts were concentrated on final plans 
for Phase 3 of the Stripa project. It is intended that 
Phase 3 utilise all the results achieved to date, 
together with those techniques th?* have been 
developed under Phases 1 and 2 in order to investi
gate an undisturbed volume of granite under 
rigorously-controlled field conditions. 

Phase 3 began in September 1986 and is expected 
to continue until 1991. The two main areas of 
research wil! be Era lure Flow s id Nuclide Trans
port and Groundwater Flow Path Sealing. 

The main objective of the former is to predict 
groundwater flow and nuclide transport in a specific 
unexplored volume of the Stripa granite and to carry 
out comparisons with data from field measure
ments. The comparison will be by means of an 
integrated approach involving the use of all avail
able site characterisation tools, particularly those 
developed under Phases 1 and 2, and to compare 
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Phase 3 of the International Strpa Project will investigate groundwater flow characteris'ics in an b.ioxptored 
volume of granite some 350 metres below gt ound. 

these with predictive mathematical models of 
groundwater flow in fractured granitic rock. Site 
assessment methods will be developed in parallel 
with this work, so that they may be appl><-* n the 
later stages of Phase 3. 

The objective of the groundwater flow path 
sealing tests is to identify, select and evaluate 
sealing materials which possess long-term technical 
and mechanical stability and to demonstrate, in a 
pilot test, the stability of such materials for the 
long-term sealing of groundwater flow paths in the 
Stripa granite. 

The planned investigation in this area includes 
surveying and selecting sealing materials and test
ing them for their long-term stability. A field pilot 
test will then be carried out to demonstrate the 
injection techniques appropriate for these materials 
in order to give information on their sealing effec
tiveness. The investigation started in mid-1986 and 
is due to be completed in mid-1988. 

Investigation Programme on Seabed Disposa! 

As mentioned in the main body of the report, 1986 
was devoted to the preparation of a major assess

ment of the technical feasibility and long-term safety 
of the seabed concept. This report to he published in 
1987, will cover the results of all »he scien'fw; 
investigations carried out so far. In 1986, the 
samples taken from two sites in the North-East and 
West Atlantic Ocean were analysed and the results 
criticclly examined, notably from the engineering 
and long-term safety assessment standpoint. 

With regard to engineering, two emplacement 
methods are being e instigated: drilled emplace
ment and free call penetrators. One of the safety 
issues raised by the free fall penetrator method 
concerns the closure of the hole b iind the penetra
tor which could reach a dt>pth of a few tens of metres 
in the unconsolidated seaboo sediment. OUP to the 
plasticity of the sediments, this hole is expected to 
close by itself and suitable containment of the 
penetrator woulo then be ensured within the sedi
ments. During the «"all of 1986, a joint experiment 
involving a very precise positioning of the research 
»essel at the surface of the sea and of an observation 
platlorm on the sea bottom abojt 250 m below, was 
organised in the French coastal waters of the 
Mediterranean Sea, near Antibes, with the participa
tion of France, Italy, Japan, the Net' srlands, the 
United Kingdom and the United States. The purpose 
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Sc'«ntific experiments are taking place to investigate the safety aspects and technical feasibility of the disposal 
of high-level and long-lived radioactive waste into the seabed. 

of this experiment called HOCUS was to verify 
through a well-designed and instrumented exercise 
that the hole actually closed behind the penetrators. 
Visual inspection showed that the impact points of 
the penetrators tested were completely filled. Other 
scientific methods were used to check this informa
tion and the results are being analysed. They will be 
fully taken into account in the safety assessment 
done in 1987. 

Eurochemic 

The Agreement between the Belgian Government 
and the Eurochemic Company3 on the lumpsum 
settlement of Eurochemic's financial obligations 
resulting from the Convention concluded between 
the Parties on 24th July 1973 was signed on 
10th April 1986. The Agreement provides for tne 
payment by Eurochemic of an amount of 3 470 MBF 
in six installments until the end of 1990. This amount 
will be financed by the participating Governments. 

The Agreement entered into force on 
1st October 1986. 

The vitrification of the high-level liquid wastes 
(HLLW) resulting from the reprocessing of natural 
and slightly enriched uranium fuel was successfully 
carried out at the Pamela installation1. Between 
October 1985 and June 1986, 7 555 kg of waste 
oxide, contained in 49 m2 of waste concentrate, were 
vitrified. This process resulted in the production of 
68.1 tons of glass blocks and 8.33 tons of glass 
beads, w'Jch vere placed in 526 containers and 
transferred to an interim storage bunker constructed 
onsite. 

Ine Belg^process Company, which continued to 
manage Eurochemic's former industrial site and to 
execute tne remainder of the waste management 
programme, and the West German company DWK 
agreed to use the Pamela installation for the 
vitrification of approximately 800 m3 of high-level 
liquid waste (HLLW) resulting from the reprocessing 
of highly enriched uranium fuel. This programme 
started in October 1986. 
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NOTES 

1. The Loss-of-Fluid Test (LOFT) facility is a SOMWith), pressu
rised water test reactor designed to provide information on 
reactor system response during abnormal e-'ents or accidents. 
The facility is complete with all the major reactor coolant 
components and sub-systems of a large commercial power 
reactor. The LOFT facility is unique in that it is the only 
thermal-hydraulic integral test facility in the world to use 
nuclear fuel instead of electrically-powered heaters. LOFT 
began nuclear operation in 1978 at the Idaho National Enginee
ring Laboratory for the US Nuclear Regulatory Commission. 

2. The participants are: Canada, France, the Federal Republic of 
Germany. Sweden, Switzerland, the United Kingdom and the 
CEC. Japan is participating directly in sample examinations at 
the Idaho National Engineering Laboratory. 

3. The European Company for the Chemical Processing of 
Irradiated Fuels was set up as an OECD joint undertaking in 
1957 at Mol, Belgium by thirteen Member countries. The 
Company has now entered into liquidation. 

4. The PAMELA programme is financed by the Deutsche Geselrs-
chaft fur Wideraufarbeitung von Kernbrennstoffen (DWK) with 
the support of the Government of the Federal Republic of 
Germany. 
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IX 

INFORMATION PROGRAMMES 

The Need to Inform 

An important part of NEA's contribution to its 
Member countries is to provide them with authorita
tive scientific, technical and economic information in 
a form suitable for distribution to decision-makers, 
industry and the scientific community. The Cher
nobyl accident heightened awareness of the need 
for confident communication among scientists, re
sponsible authorities, the media and the public. As a 
result, in setting priorities for future NEA program
mes, the problems of public information and com
munication in emergency situations have taken their 
place beside safety and radiological protection 
issues. 

An Expanding Publications Service 

The NEA issues several regular publications which 
report on the Agency's technical programmes, 
major developments, trends and findings. In addi
tion to the Annual Report, the NEA publishes a 
bi-annual Newsletter for a wide circle of readers. The 
Fall 1986 issue featured a number of articles on the 
safety and radiological aspects of the Chernobyl 
accident. The NEA also publishes general informa
tion booklets on its contribution to international 
co-operation. 

The NEA Issue Brief is another regular publication 
developed in 1986 as a short information pamphlet 

specifically written for a non-technical audience. The 
first of these, entitled Decommissioning Nuclear 
Power Plants, has been published. 

The Significance of Technical Resu.ts 

Policy-makers in NEA's Member countries need 
reliable and accessible information, analyses and 
conclusions on technical nuclear subjects, hs noted 
elsewhere in this report. NEA fir. Jings were pub
lished in 1986 on technical subjects of special 
interest to policy-makers, such as severe accidents 
in nuclear power piants, decommissioning nuclear 
facilities, spent fuel management, the economic 
aspects of nuclear power, etc. In all casas these 
reports now include executive summaries or hack-
ground chapters specifically written to meet the 
information needs of non-technical readers. 

The NEA as a Clearing House 

In addition to providing a technical *orum <•>* the 
discussion and resolution of safety and regum%ory 
issues in nuclear development, NEA is giving 
consideration to playing a role in fostering improw ' 
exchanges of gener. I information between Member 
countries in those areas which are of special interest 
to the public, si'-,h as cdioactive waste manage
ment. 
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ORGANISATION 

AND ADMINISTRATION 

Steering Committee for Nuclear Energy 

The Steering Committee for Nuclear Energy held 
two regular sessions during 1986, in April and 
September, and a special session in December. At 
the end of the 72nd Session in April, Ambassador 
Richard T. Kennedy was re-elected Chairman, 
Mr. J. De Jong (Netherlands) and Mr. I. Makipentti 
(Finland) were re-elected as Vice-Chairmen. 

The year 1986 was marked by a considerably 
increased workload imposed on the Agency's Com
mittees and staff, due to the extraordinary circum
stances created by the Chernobyl accident out also 
to a reassessment of the future orientation and 
priorities of the Agency's overall programme of 
work. This review was undertaken early in the year 
in light of the conclusions and recommendations 
from a High Level Workshop on Nuclear Energy 
Prospects to the Year 2C00 and Beyond, organised 
jointly with the Internationa; Energy Agency in 
November 'i98S TMs review confirmed that the role 
of the NEA is to further the development of nuclear 
power as a safe, environmentally acceptable and 
economic anergy source. The Steering Committee 
recommended that the Agency continue to assess 
(he policy implications of its technical work to 
provide an objective and authoritative source of 
reference for decision-makers and to encourage 
international consensus building. The Committee 
agreed that activities relevant to safety and the 
regulation of nuclear power should continue to 
receive the highest priority. Increased efforts should 
also be made to publicise the results of work in the 
fields of safety, public health and radioactive waste 
management. 

Following the Chernobyl accident, extensive con
sultations were held within the NEA Committees to 
assess the impact in OECD countries in terms of 
nuclear safety, radiation protection and develop
ment of nuclear power programmes. At its meeting 
in September 1986, the Steering Committee ex
amined the implications of the accident for the NEA. 
The Committee agreed that the consequences of the 
accident did not call for a drastic reappraisal of the 
programme, since there was already a wide range of 
ongoing activities related to the prevention of 
nuclear accidents and control of their consequences. 
However, a number of areas were identified as 
requiring further actions to assist Member countries 
in drawing the lessons of the Chernobyl accident. 
The Steering Committee agreed that the NEA had a 
distinctive role to play both in reinforcing co
operation between OECD countries in the light of 
Chernobyl and in contributing a unique expertise to 
broader co-operation objectives, as defined in par
ticular by the IAEA. 

At a special session in December 1986, the Steer
ing Committee adopted an additional programme of 
work related to the impact of the Chernobyl acci
dent. This programme provides mainly for reinforce
ment and extension of ongoing work but also for 
some new activities in the field of nuclear safety, 
radiation protection, public information and com
munication and third party liability and insurance. 
This programme, adopted by the OECD Council, was 
worked out in close consultation with other interna
tional organisations, such as the IAEA and the CEC, 
to ensure co-ordination of international efforts and 
maximum use of available resources. 
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Adoption of this additional work programme is 
thus entirely compatible with the main directions 
and priorities of the NEA's ongoing programme. A 
somewhat lower priority will be given to activities 
related to nuclear power development, given current 
budgetary constraints. However evaluation of the 
contribution of nuclear power to long-term energy 
policies, in co-operation with the IEA and the IAEA, 
remains an important component of the Agency's 
programme. 

The increasing need for computing services from 
the NEA Data Bank in support of the Agency's work 
in the field of radioactive waste management and 
nuclear safety must be reconciled with the Data 
Bank's traditional activities which are to provide 
computer codes and nuclear data to participating 
countries. The Steering Committee has begun to 

examine the consequences of this evolution for the 
future orientation and organisation of the NEA Data 
Bank. 

Staff 

The personnel establishment in 1986 remained 
unchanged at 84,58 of whom 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 1986, 
including the Data Bank, was 52.8 million francs, the 
same level of appropriation in real terms as the 1985 
figure. 
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Annex I 

LIST OF WORKSHOPS, SPECIAI 
ORGANISED 

PARCOM/HEA Workshop on Marine Radioactivity 
Research and Monitoring in the Paris Convention 
Area, OECD, Paris, 18-20 February 1986. 

Specialist Meeting on Transport Cask — Heat Trans
fer, OECD, Paris, 10-11 June 1986. 

Workshop on the Use of ISIRS, OECD, Paris, 
24-25 June 1986. 

NEACRP: Specialist Meeting on Transport Cask 
— Shielding, OECD, Paris, 30 June-1st July 1986. 

CUM Specialist Meeting on Core/Concrete Interac
tions, Palo Alto, United States, 3-5 September 1986. 

CSNI/CEA Specialist Meeting on Fuel Behaviour 
under Loss-of-Coolant Accident Conditions, Cadar-
ache, France, 11-12 September 1986. 

MEETINGS AND SYMPOSIA 
IING 1986 

NEANDC Specialist Meeting on Delayed Neutrons, 
B i r m i n g h a m , U n i t e d K i n g d o m , 15-
19 September 1986. 

Specialist Meeting on Technical Aspects of Nuclear 
Data Processing and Exchange, Vienna, Austria, 
7-9 October 1986. 

NtACRP Restricted Specialists Meeting on Shield
ing Benchmark, OECD, Paris, 13-14 October 1986. 

CSNI Specialist Meeting on Systematic Comparison 
of Regulations and Licensing Procedures for Nuclear 
Fuel Cycle Facilities particularly with regard to 
External Hazards, Salamanca, Spain, 9-
11 December 1986. 



AMMX • 

LIST OF PUBLICATIONS PUBLISHED IN 1986 

' Spout Pud Management ; Experience and 
Option», Report by an Expert Group. 

DocommiiBiooing of Nudaar Facilities: FeadbMty, 
Nood» and Coot», Report by an Expert Group. 

Uranium: Resource*, Production and Demand (in
cluding a Summary), A Joint Report by NEA and 
IAEA. 

Summary of Nudaar Powar and Fool Cycle Data in 
OECD Member Countrio», 1986 

Proceedings of tha Saeond NEA Workshop on 
Syattm» Performance Aaaaaamanta for Radioacthra 
Wasta Disposal, Paris, October 1985. 

Assessment and Raeording of Radiation Dota» to 
Workara, Report by an NEA Expert Group. 

International Intarcalibration and Intareompariaon 
of Radon, Thoron and Daughters Maaauring Equip-
mant — Part I, Radon Maaaurement 

kttarim Ocaanographic Daacription of tha North-
Eaat Atlantic Sit» for th» Disposal of Low-Laval 
Radioactive Watt» — Vohimall. 

rpidamMogical Studios of Ganaral Population 
Group» Exposed to Low-Laval Radiation, 1966. 

Nawahttar on Radioactive Migration in tha Geo-
aphara (No. 12). 

Procaading» of tha CSNI Specialist*' Meeting on 
Continuous Monitoring Taehniqua» for Assuring 
Primary Circuit Intagrity, London, August 1985. 

Nudaar Raactor Aeddant Source Tarm», Report to 
CSNI by an NEA Group of Experts. 

Severe Aeddant» in Nudaar Powar Planta, Report to 
CSNI by an NEA Group of Experts. 

Intamational Co-oparation in Nudaar Safety— Pro
ceedings of the Twentieth Anniversary of this 
programme. 

Nudaar Law Bulletin, No. 35 and 36. 

NEA Newsletters, two issues, Spring and Autumn. 

Information Booklet on NEA. 

Catalogue of NEA Publication; 1986. 
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