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FOREWORD

At a time when there are increasing calis upon the nuclear
option for electricity generation, there are also a large number of
challenges to its use. Many of the major problems, such as uranium
supply, reactor safety, environmental protection and radioactive
waste disposal, are faced by all countries interested in nuclear power.
For this reason, the Nuclear Energy Agency has evolved as an
instrument for co-operation between the main industrialised
countries with free market economies and helps to focus on these
problems. Given the growing interest in nuclear technology, the
Agency is anxious to bring the results of its work as an authoritative
contribution to improved public understanding in this difficult field.

With this latter consideration in mind, the Agency is publishing
its Ninth Activity Report in a new format. The new design is meant to
inform its audience not only of the scope of the Agency's work during
the past year, but also of the growing and indispensable contribution
that international co-operation is making in resolving the major
issues confronting governments in the continued use of nuclear
power.

I.6.K. WILLIAMS
Director General
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HIGHLIGHTS

In spite of the widely reaffirmed need for OECD
countries to move away from oil dependence, and
therefore to stimulate every available alternative
source of energy, little or no progress was made
during 1980 in reinforcing nuclear programmes,
except in the case of France. Among the causes
are general economic difficulties, the crisis of
public confidence in nuclear power and un-
certainties concerning the regulatory processes
for licensing plants. Confidence in the nuclear in-
dustry has been seriously affected and there is
growing doubt about its future capability to
support enlarged nuclear programmes.

Paradoxically, there are emerging signs that
broad support for nuclear programmes is more
widespread than is reflected by this situation and
the extreme caution shown by many
governments. This suggests that decisions carried
through with greater determination by the respon-
sible authorities would attract more support than
is usually assumed.

In this state of affairs, the Nuclear Energy
Agency is more than ever concerned with
providing governments with the technological
bases to support positive policy decisions in this
difficult field. The Report which follows describes
the essential features of the work c</rried out in
1980 to this end.

RADIOLOGICAL AND ENVIRONMENTAL
IMPACTS OF NUCLEAR ACTIVITIES

Work continued in developing revised
international safety standards for the nuclear fuel
cycle industry. Considerable progress has been
made towards providing an up to date basis for

legislation and regulations at national level for the
protection of both workers and the general
population.

The application of radiation protection and
waste management principles to the management
of uranium mill tailings is being studied and the
technical means evaluated of monitoring and
limiting their environmental effects. During the
year, radiation protection studies were completed
on the significance of the release during normal
operation of nuclear reactors and reprocessing
plants of those radionuclides which could build up
in the atmosphere, both regionally and on a
worldwide scale. Other studies covered the
biological and environmental behaviour of pluton-
ium and the problems of radiation exposure of
workers in the industry.

Radioactive Waste Management and
Disposal

The Agency's programme in the field of
radioactive waste management ranges from treat-
ment, conditioning and storage of waste, to dis-
posal issues. Two state-of-the-art reports were
completed on decontamination and cutting
techniques for decommissioning; and
preparations were made to organise international
projects in this field.

The Multilateral Consultation and Surveillance
Mechanism for Sea Dumping of Radioactive
Waste was applied to two operations, carried out
by four Member countries, in which low level
radioactive wastes were disposed of in the North
East Atlantic Ocean. An international programme
of scientific investigations related to the disposal
site employed was also developed during tht year.

Disposal of high level wastes in suitable
geological emplacements is the option currently
receiving most attention. During 1980,
arrangements were completed for the "Stripa
Project" in which the characteristics of granite
rock as a repository are being studied in Sweden.
In addition, two workshops were held on related
questions.

NUCLEAR SAFETY

Exchange of nuclear safety information contin-
ued as a priority task. A revised compilation of the
research projects in Member countries was



published in a new edition of the Nuclear Safety
Research Index. A more elaborate Incident
Reporting System was initiated to alert reactor
operators and responsible authorities concerning
accidents and other abnormal occurences in
operating plants throughout the OECD area. This
is intendei also to help identify possible generic
safety problems.

A Working Group studying loss-of-coolant
accidents and Emergency Core Cooling Systems
concluded that the experimental information
developed after many years of research now
permits resolution of the most urgent un-
certainties regarding large breaks. Research in
this field is now concentrating on less severe,
although more likely loss-of-coolant accidents
and the behaviour of fuel during abnormal core
conditions. Related areas are also receiving
special attention. The nature of the research
stimulated by the accident at Three Mile Island
and its implications for future work were analysed
in a published Report. Similarly, this accident has
triggered additional research within NEA on
methods to assess and quantify human
performance during accidents as well as during
normal plant operation.

A Report examining the safety of each in-
dividual stage of the nuclear fuel cycle was com-
pleted, the main conclusion being that the re-
quired information and experience already exists
for the safe development of fuel cycle activities.

International Standard Problem exercises were
developed to validate procedures and analytical
tools used in nuclear safety assessment. An ex-
ample is the Plate Inspection programme, com-
pleted in 1980, in which testing laboratories in
ten countries applied standardized non-
destructive test procedures to locate implanted
defects in three heavy section steel plates of the
type used for fabricating reactor pressure vessels.
Following the successful completion of this ex-
ercise, a second more extensive plate inspection
programme has now been initiated.

Nuclear Licensing

Despite the wide variety of procedural and legal
frameworks for licensing nuclear plants in
Member countries, very similar approaches to
basic safety needs are followed by licensing
authorities. A consensus Statement outlining

agreed aims of siting criteria was adopted and
published during the year.

NUCLEAR DEVELOPMENT

Present levels of uranium production capacity
exceed current demand but significant investment
is required if shortfalls are to be avoided towards
the year 2000. This conclusion of the December
1979 Report on "Uranium Resources, Production
and Demand " led, during 1980, to attention be-
ing focussed on uranium availability in the longer
term. The reliability of the projections was im-
proved with collection and analysis of more
detailed information on the geological nature of
existing uranium deposits and the methods used
at operating mines and mills. Several technical
programmes were designed to stimulate explora-
tion and develop exploration and extraction
technology.

Identification of new regions to explore for
uranium is the main aim of the IUPRE (Internation-
al Uranium Resources Evaluation Project). During
1980, missions took place to several countries to
investigate their potential.

NUCLEAR LAW

To encourage harmony in the nuclear legisla-
tion of Member countries, a study of legal and
administrative requirements in the field of
radioactive waste management was pursued. Two
legal studies were also published; one on the
regulation of transport of radioactive materials
and the other on licensing systems and inspection
of nuclear installations.

NUCLEAR SCIENCE

In 1980, items of interest in the field of reactor
physics included, in nuclear safety, prevention of
criticality accidents for spent fuel transport flasks;
and, in light water reactor operation, development
and interpretation of in-core measurements and
calculational techniques used in reactor and fuel
simulation studies, refinement of neutron data
also remained a high priority. During 1980, the
NEA Data Bank, a specialized information center,
continued to refine its services and stock of com-
puter programs.
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TRENDS IN NUCLEAR POWER

It has become even more evident during the
past year that the industrialized world cannot
afford to neglect any available source of energy in
seeking to secure adequate energy supplies while
reducing dependence on imported oil. The need to
move away from oil is widely recognized and has
recently been reconfirmed by the responsible
Ministers of most OECD countries. However, it is
clear that, even if such a move can be con-
siderably strengthened in the near future, only a
relative decrease in oil consumption will be possi-
ble compared to other primary energy resources.
On a world-wide scale, demand for oil is expected
to increase in absolute terms for quite some time
to come.

The ability of a country to move away from oil
depends largely on its industrial and technological
development. Many countries in the third world,
for example, will have to increase their oil con-
sumption because oil lends itself more easily to
decentralized use: the infrastructure and capital
resources required to achieve a significant reduc-
tion by a relatively quick switch to such other
available forms of energy as coal and nuclear is, in
general, available only to developed countries. Oil
is thus likely to be indispensable for industrial
development in the third world. The 1980 World
Energy Conference in Munich underlined the im-
portance of this by urging industrialized countries
not to compete unnecessarily in the fossil fuel
market. For many of these countries there is, of
course, also the direct incentive to move away
from oil to alleviate pressure on their balance of
payments.

Reliance on oil can also be reduced by a more
rational use of energy and, in particular, by con-
servation. The large increase in oil prices has

helped to encourage this but further progress will
depend on new investments and technological in-
novation. Where economies can be achieved
quickly and will be significant there is a particular
incentive, notably for example for space heating
and industrial process heat, where oil can readily
be substituted by electricity. The higher potential
overall efficiency of an electric heating system if
combined with heat pumps is one key considera-
tion. Another is that electricity produced from
uranium has the additional advantage of saving
fossil fuel for such other applications as chemical
feedstock or for transportation purposes. The
combined production and use of electricity and of
heat, or coal gasification and liquefaction, are
other innovations which are accessible on the
basis of well known technologies.

In considering the magnitude of the nuclear
power contribution to meeting long-term energy
demand, the broader question of whether oil
should be substituted by electricity is an impor-
tant factor. There are, indeed, many obstacles to
rapid development of such a process of substitu-
tion. First, there is the requirement for very large
investments in electricity production facilities
(nuclear and coal power stations), new heating
systems (e.g. heat pumps, storage heating) and
insulation of buildings in order to improve energy
use efficiencies. This can be accomplished only
progressively and the time taken for the transition
will be influenced by the price differences bet-
ween electricity and oil. A second obstacle is the
problem of public acceptance of new large central
power stations, either coal-fired or nuclear. Clear
and far-sighted political decisions are required,
with the support of a broad public consensus,
which will have to be based on better un-
derstanding of the alternatives. In particular, there



must be more recognition that the use of all
available energy sources, including nuclear
energy, is an inescapable requirement if the stan-
dard of living of our industrialized societies is to be
maintained.

Nevertheless, in spite of all these con-
siderations, little or no progress was made during
1980 in reinforcing nuclear programmes, except
in the case of France. One factor in this situation
is that, despite all the efforts of governments and
industry to inform the public on the true
perspective in which to view the risks linked to
nuclear power production, serious public concerns
remain in many OECD countries. These efforts will
therefore have to be pursued patiently. At the
same time, there are encouraging signs that broad

support for nuclear programmes is more often
available than is reflected in decisions by the
responsible authorities; and this suggests that
government decisions could more often be made
and carried through with greater determination. A
public consensus in favour of nuclear energy
depends, in fact, to some extent on political lea-
dership. The crisis of public confidence in the
nuclear option is, in other words, at least partly
the consequence of uncertain decisions or, more
generally, lack of a determined energy policy.

In addition to the impediments to nuclear
programmes arising from a lack of public
acceptance, problems of a procedural and thus
more artificial nature arise through uncertainties
in the regulatory process. Serious construction

URANIUM*

* World outside centrally planned economies.

Source : WEC Munich 1980. Survey of Energy Resources.

World s-Mi!_ryy reserves (proven) indicate that uranium n serves, if used ID liglit water re.iolors, ma of the same order
of magnitude as known 't tcive:, of oil; if usnti in breeder icactors, uranium reserves aro considerably more than
lii'QWti ooiii reserves. (Fossil fuel reserves figures taken ironi World Energy Conference, "Survey of Enortjy
Resources", 1980; uraii'um reserves fioni "Uranium Resources, Production nnd Demand", OF-XO, December
1379).



delays result with consequent increases in power
station costs. This is among the reasons why, for
several years, new orders for nuclear stations
have been scarce in the OECD area, again except
in France. In the U.S. a significant number of
cancellations of nuclear power stations has taken
place and this is inevitably beginning to create a
problem of survival for the nuclear industry,
particularly in the longer term. Meanwhile,
maintenance of capacity for the reactor
manufacturing industry has also become a
problem in several other countries, leading to
losses of know-how and experienced personnel
and of confidence in industrial undertakings which
had hitherto been regarded with assurance.

Following the world-wide decline in nuclear or-
ders over the last four years, the uranium industry
has been confronted by a short term oversupply
situation leading to a steady fall in the price of
uranium sold for immediate delivery. This in turn
has effects on new long-term contracts and con-
sequently is a factor influencing the scale of uran-
ium exploration. Though the price has,
nevertheless, remained sufficiently high to be
attractive to most producers it is less attractive to
explorers who must take a very long term view.
There is therefore growing concern that the cur-
rent trend, if continued, will put future uranium
supply in jeopardy.

For similar reasons, there is also a current
overcapacity for uranium enrichment. In addition
to the U.S., France, the U.K., the Federal Republic
of Germany, the Netherlands and the USSR,
which are already established as producers, other
countries including Japan will soon enter the
enrichment scene, while Brazil and the Republic
of South Africa also have announced plans to
construct substantial enrichment capacity.

The situation is different concerning reprocess-
ing, and in general what is sometimes referred to
as the back-end of the fuel cycle. It is in this area
that public opposition and political difficulties
have had a substantially negative effect. The in-
dustrial capacity for commercially closing the fuel
cycle is so far provided only by France and the
U.K. The Federal Republic of Germany, Japan, the
U.S. and other industrially-advanced countries
have not yet been able to adopt firm positions
concerning the problems of long-term spent fuel
management and of radioactive waste disposal.

Nevertheless, there are signs that the con-
siderable information efforts undertaken by in-
dustry and governments to convince the public of
the solid foundations of the proposed solutions
are beginning to bear fruit.

A major difficulty is that it is not sufficient to
state that acceptable solutions to the nuclear
waste disposal problem exist. For example, the
Government of the Federal Republic of Germany
is satisfied, together with the local authorities
concerned, that an integrated approach to the
waste disposal problem would be acceptable from
the safety point of view. This would involve con-
centration on one site of spent fuel storage,
reprocessing and disposal of the properly-
conditioned radioactive waste in a geologically
stable salt formation. Nevertheless, this solution
has, for the time being, been impeded for political
reasons. Alternatives, involving separate storage,
reprocessing and waste disposal sites, are under
consideration in several countries but 1980 has
been more characterized by discussions and
development of alternatives than by decisions.

Although immediate large scale disposal
arrangements are not yet needed, an early
demonstration within the OECD area that
proposed solutions are practical and that the
authorities concerned are fully confident that the
safety precautions are adequate would certainly
go a long way towards improving public con-
fidence in nuclear power as a whole.

In the past, many studies have shown, and this
has been confirmed by the International Nuclear
Fuel Cycle Evaluation (INFCE), that in the longer
term fast breeder reactors will be needed to make
full use of available uranium resources. Without
the breeder, nuclear power could provide a sub-
stantial supplement to other energy sources only
for some decades and would then be confronted
by shortages of uranium. With breeding, uranium
would effectively become an energy source
available for centuries, larger than oil and coal
resources combined. This technology also
provides the possibility for countries, or particular
groups of countries, to achieve effective energy
independence. Work is presently going on in
several Member countries in the development of
fast breeders, together with the related build-up
of adequate reprocessing capacity. Political co-
operation is, however, urgently required to
achieve a properly focussed development and
planning in this field.
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In the OECD area there were, on
31st December 1980, some 193 nuclear power
stations in operation while an additional
12 stations were completed and in the process of
coming into commercial operation. This amounts
to 205 operable plants, 4 stations more than on
31st December 1979. The number of stations un-
der construction has increased by 2 (i.e. 162)
while only 56 stations were on order compared to
62 at the end of 1979.

These numbers illustrate the effective stagna-
tion of nuclear power growth. From the new
stations having come into commercial operation
in 1980, five are situated in France, two in the
United States and one in Finland. During 1980,
sixteen nuclear stations with a capacity totalling
19.1 GW have been ordered, eight by France, four
by Japan, two by the UK and one each by the
Federal Republic of Germany and Spain. Sixteen
station orders have been cancelled, all in the US
(18GWe).

Electricity production from nuclear plants in
OECD countries has increased by some 6% during
1980. This is a slight improvement compared to
1979, where the increase over 1978 was only
2.5%, mainly due to the negative effect of the
Three Mile Island incident. As concerns future ex-
pectations, nuclear power growth estimates for
the decade until 1990 have been revised
downwards since the publication of INFCE results
early in the year. By the end of 1980 113 GWe
were in operation in OECD countries an-i this
figure may increase to some 220 GWe by 1985
and some 330 GWe by 1990. This corresponds to
a 14% annual increase between 1980 and 1985
and an 8.5% increase between 1985 and 1990,
the annual addition t ; nuclearisations being plan-
ned to be 21 units per year in the first period and
22 units per year in the second period. It is
already somewhat doubtful, however, whether all
the stations scheduled for 1990 will be completed
in time. The planned number of some 20 stations
completed per year has to be set in relation to an
estimated reactor manufacturing capacity at pre-
sent in OECD countries of about 50 or 60 power
stations per year. It is against this background
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that industry complains about problems of under-
employment leading to a loss of knowhow in
those countries which are most heavily struck by a
quasi-moratorium on nuclear power plant
construction.

For the whole OECD area the nuclear share of
electricity production amounted to about 11% in
1980. Fjr 1985 a share of 19% is foreseen and in
1990 this should attain some 25%. This is a
relatively modest objective involving average
growth rates of nuclear electricity production of
some 15% until 1985 and of some 10%
afterwards. However, some countries plan to
reach considerably higher levels. For example,
France, which already produces about 23% of her
electricity from nuclear sources, aims to achieve
over 50% in 1985 and more than 70% in 1990.
Oil dependence of the French primary energy con-
sumption will then be down to 30%, from a peak
of 67% in 1973. Similarly, Belgium, Spain and
Sweden plan to reach about 40% nuclear
electricity production in 1990 followed by

Switzerland with 35 %. Germany, Japan, the U.K.
and the U.S. will be close to the OECD average of
25% of production, while Canada, Italy and the
Netherlands will be below the 20% mark. The
overall conclusion to be drawn from these trends
is that OECD countries as a whole still have a sub-
stantial potential to move further away from oil
but that this would require a more determined
application of the nuclear option. One way of
speeding up the introduction of nuclear energy
would be a shortening of the excessively long lead
times between initial decision-making and com-
pletion of power plant construction. A means to
that end would be a more determined policy of
standardisation in design practices, as attempted
in several OECD countries with the achievement
of construction times of as little as 5 or 6 years.
There are no intrinsic reasons why the nuclear
community should not be able to repeat these
achievements: what is needed is a reasonably
broad support from the public, which in turn
would provide a more confident foundation for the
required political will.

12



RADIOLOGICAL AND ENVIRONMENTAL
IMPACTS OF NUCLEAR

FUEL CYCLE ACTIVITIES

A CO ORDINATED APPROACH

Each successive stage in the nuclear fuel cycle,
from uranium mining and milling to radioactive
waste disposal, results in the production of var-
ious forms of ionising radiation having some
potential significance for man and his environ-
ment. Many of the problems involved have a
regional or world-wide dimension either from the
technical or from the political point of view, and

international organisations such as ME A p?ay an
important role in ensuring that solutions to be
applied are based on internationally accepted
principles.

One of the primary purposes of the NEA
programme is to contribute to a better un-
derstanding and control of the different
mechanisms involved in the exposure of man to
radiation and of the potential health effects

(B) THERMAL REACTOR RE-CYCLE

Diagram of nuclear fuel cycles.

13



Table 1

NEA's Programmes in Radintion Protection and in Wosto Management

CONCEPTUAL AND GENERIC STUDIES

Occupational Exposure in the Nuclear Industry
Emergency Planning
Releases of Effluents to the Environment
Biological and Environmental Behaviour of Plutonium
Legal, Administrative and Financial Aspects of Long-

Term Management of Radioactive Waste*
Radioactive Waste Disposal Philosophy*

II. TECHNICAL AND R & D ACTIVITIES

Management of Uranium Mill Tailings':
- Long Term Aspects
- Engineering Aspects
- Environmental Monitoring

Radon Dosimetry and Monitoring
Off-Gas Monitoring
Decommissioning of Nuclear Facilities
Management of Gaseous Waste
Treatment of Alpha-Bearing Waste
Transmutation of Long-Lived Nuclear Wastes
Surveillance of Low-Level Radioactive Waste Disposal

Operations in the Deep Ocean:
- Implementation of the OECD Mechanism
- Packaging of Waste
- Monitoring

Radioactive Waste Disposal Into Geological Formations:
- International Research Programme: Stripa Project
- Sorption Information Retrieval Project (ISIRS)

The Sea-Bed as a Possible Waste Repository

• Work carried out under joint sponsorship of the Committee on Radiation Protection and Public Health and of the Radioactive Waste Management Committee.

resulting from nuclear energy activities. This is
done in the context of an integrated approach to
the radiological and environmental impact of
nuclear fuel cycle activities.

The area of radioactive waste continues to be
very influential in the formation of attitudes
towards nuclear power in many Member
countries. To assist governments in considering
this complex subject, the Agency has devoted
substantial effort to the study of the various waste
management options, including evaluation of the
reasons and justifications for these options and
their consequences for public health and safety.

Not surprisingly, the Agency's programmes in
the fields of radiation protection and radioactive
waste management — under respectively the NEA
Committee on Radiation Protection and Public
Health and the Radioactive Waste Management
Committee - are made up increasingly of com-
ponents which call for a multidisciplinary
approach. As shown in Table 1, a number of
activities in certain critical areas of the nuclear
fuel cycle are being conducted under the joint
auspices of both Committees.

1 Recommendations of the International Commission on
Radiological Protection, ICRP Publication n°26, 1977.

During 1980, the broad aims of the radiation
protection and radioactive waste management
programmes began to undergo an in-depth scru-
tiny within the competent specialised Com-
mittees. These fundamental reviews have confir-
med the importance of developing internation-
ally agreed concepts, principles and criteria. The
object is for the NEA Committees to help bridge
existing gaps between the technical achievements
and the political requirements in Member
countries.

CONCEPTS AND OBJECTIVES
FOR THE PROTECTION OF MAN

AND HIS ENVIRONMENT

Basic Radiation Protection Norms

The international basis for radiation protection
concepts is the work of the International Commis-
sion on Radiological Protection (ICRP). Since the
publication of the latest major recommendations
of this Commission in 1977', work has been
under way within NEA, in collaboration with the
International Atomic Energy Agency (IAEA), the
World Health Organisation (WHO) and the Inter-
national Labour Organisation (ILO), to reflect the

14



Natural background

-Medical irradiation

0.4 % Fallout from nuclaar txploilv» test*

0.4 % Mlsctllintout sourct*

' 0.4 % Occupational exposure
' 0.1 % Releases from th» nucltar industry

SOUK* : National Radiological Protection Board, United Kingdom.

The contr ibut ion of radioactivity released by the nuclear industry to the present distribution of sources of irradiation
to man is i l lustrated above (for the population of the UK); the long-term impact on public health of effluents released
during normal operation of nuclear facilities is being studied by WE A.

concepts developed by ICRP into common "Basic
Safety Standards for Radiation Protection".

More precisely, in its Publication 26, ICRP has
recommended a revised system of dose limita-
tions based on three fundamental criteria: that a
practice or operation which may cause harm
should be justified; that the provision of protection
should be pursued as far as is reasonably achie-
vable (optimization of protection); and that, when
the benefits and the detriments resulting from a
practice or operation are not applicable to the
same people, exposure of those liable to the detri-
ment should be maintained below an acceptable
limit. To achieve a consistent approach to safety,
ICRP has considered radiation detriment in pers-
pective with other risks when recommending
these acceptable limits.

During the year under review, the four interes-
ted International Organisations jointly considered
this complex of recommendations in the light of

current scientific knowledge, and developed pro-
posed revisions to the present basic safety stan-
dards for radiation protection. These revised stan-
dards will be submitted during 1981 for adoption
by the four Organisations, as a basis for legislative
and regulatory developments at national level, for
the protection of both workers and the general
population.

General Studies of Radiation Protection and
Radioactive Waste Management Approaches

One of the recognised difficulties in discussing
radioactive waste is that there is a wide range of
relevant factors, many of which are highly techni-
cal. It is therefore difficult at times for those not
directly involved to understand clearly the basic
features of the various waste management
options and the reasons and justifications behind
them. Two studies, one on fundamental concepts
applicable to radioactive waste disposal and the
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other on legal, administrative and financial ques-
tions of long-term management of radioactive
waste, were continued during the year with a view
to publication in 1981.

The first study is aimed at reconciling the rele-
vant radiation protection and radioactive waste
management principles applicable to radioactive
waste disposal2, and expressing these in a form
convenient for use by national authorities. The sec-
ond study concerns institutional aspects of the
long-term management of radioactive waste, and
stems from the fact that some types of waste pro-
duced from the nuclear fuel cycle remain radioac-
tive over long periods and that special considera-
tions have to be taken into account when planning
for their management and developing appropriate
regulation. In addition to questions of a technical

nature, there are questions concerning the finan-
cing of a disposal operation, responsibility for car-
rying it out, the setting up of a suitable third party
liability or compensation system and provision,
where necessary, for continuing administrative
surveillance. These questions are complicated by
the time-scale involved and, indeed, the particular
nature of the waste in question. The study is
intended to assist the national authorities when
taking the necessary regulatory decisions in this
field.

RADIATION PROTECTSOW
!M THE NUCLEAR FUEL CYCLE

Radiation Protection Aspects Involved in
Uranium Mining and Milling Operations

2 Disposal is defined as the release or emplacement of
waste materials without the intention of retrieval. The ob-
jectives of disposal are in general, on the basis of existing
practices, the protection of man, the preservation of the
quality of the natural environment, and minimisation of con-
sequences for future generations.

The front end of the nuclear fuel cycle, essen-
tially mining and milling of uranium, results in the
production of large quantities of waste containing
low concentrations of radionuclides, such as ura-
nium, thorium, radium, radon and their daughter

A uranium mine: the management of uranium mining and milling operations involves important radiation protection
aspects.
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products. The management of this waste, particu-
larly in mill tailings, is of special importance as it
may constitute a potential source of low level
radiation exposure over long periods of time, both
to local and more distant populations. Important
experience has been gained during recent years in
the day to day management of this type of waste,
but increased consideration is now being given to
the formulation of agreed principles and guide-
lines relative to the proper management of pre-
sent operations considering both short and long-
term factors. In this respect, it is recognised that
engineered solutions providing for the safe long-
term disposal of these radionuclides can be achie-
ved with currently available technology.

As part of the Agency's work in this field, the
Co-ordinating Group on the Management of Ura-
nium Mill Tailings is addressing three principal
topics:

— application of radiation protection and
radioactive waste management principles;

— evaluation of the engineering problems
involved;

— examination of monitoring requirements to
verify the effectiveness of arrangements
made, particularly in relation to the long-
term aspects.

Final results of the study are expected in about
two years' time.

A second study, involving occupational radiolo-
gical protection in uranium mining and milling,
complements the study on uranium mill tailings.
Work currently being undertaken covers dosime-
try and monitoring of radon, thoron and their
daughter products. The objective is to study not
only dosimetric aspects of radiological protection
associated with exposure to these radionuclides
but also to re-evaluate measurement and monito-
ring requirements in uranium mining and milling
facilities and in the environment. Results on dosi-
metric aspects are expected during 1981.

Airborne Effluents From Nuclear Facilities

The long-term impact on public health of the
release of four radionuclides (tritium, carbon-14,
krypton-85 and iodine-129) present in the air-
borne effluents arising from normal operation of
nuclear reactors and reprocessing plants was ana-
lysed in an Experts Report published during the
year3. The potential radiological significance of
these nuclides arises from the fact that they have
half-lives and residence times in the atmosphere
and hydrosphere sufficiently long for transport
processes to distribute them over the entire globe.

The report considers the problems and costs
associated with their control and retention, and is
probably the first international attempt to
demonstrate a practical application of the prin-
ciple of "optimization" developed by the Interna-
tional Commission on Radiological Protection
(ICRP)4. The conclusions of the report show a
consensus on the approach which can be applied
to the release or retention and processing of the
four radionuclides. It does not, however, include
any value judgements concerning actions which
might be taken by national authorities. Its purpose
is rather to provide the latter with an illustration of
the manner in which the "optimization " principle
can be applied.

Biological and Environmental Behaviour of
Plutonium

To assist NEA Member countries in their
understanding of the radiological implications of
the production and use of plutonium and other
transuranics, an Expert Group study5 was finalised
in 1980. The report is a comprehensive review of
available information on plutonium and some
other transuranium elements and puts the beha-
viour of these radionuclides into perspective. It
thus is a contribution to the assessment of the
environmental and radiological implications of
transuranium elements characteristic of the
nuclear fuel cycle.

Other Radiation Protection Studies

A number of other studies devoted to specific
radiation protection aspects were continued
during 1980 with a view to being finalised or
published in 1981.

3 Radiological Significance and Management of Tritium,
Carbon-14, Krypton-85, Iodine-129 Arising From the
Nuclear Fuel Cycle.

4 See page IS above.

5 "Biological and Environmental Behaviour of Plutonium
and Other Transuranics".
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Occiipsiliofuií exposure) if) thv.
Industry

During the last few years, increasing improve-
ments have been made in the safety of nuclear
plants and in the treatment and containment of
radioactive wastes. However, these achievements
have sometimes been obtained at the cost of an
increase in the radiation exposure of workers.
Gathering an adequate data base on the levels
and trends of occupational exposure in nuclear
plants is therefore appropriate in order to derive
criteria for the optimization of radiological protec-

tion in the design and operation of nuclear faci-
lities. An international enquiry was launched in
1978 by NEA, in co-operation with IAEA, to
collect information on the levels and trends of
occupational exposure, and to help identify critical
groups of workers, operations and equipment in
the plants as a basis for the study of design and
operational procedure improvements. It has been
established that local practice is the nv st signifi-
cant factor, and that a more extensive data base
will be required to provide meaningful guidance to
designers, operators, and those responsible for
regulatory practice.

INTERMEDIATE LEVEL WASTE

repository at, or near ground level

LOW ANO
INTERMEDIATE
LEVEL WASTE

sea dumping y>
-6000 n w

200-2000 m
deep geological formation

HIGH LEVEL WASTE

LOW AND INTERMEDIATE -
LEVEL WASTE

HIGH LEVEL WASTE-
emplacement under

the set-bed
(at present R&D)

Examples of different options of radioactive waste storage and disposal.
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TECHNOLOGY OF RADIOACTIVE WASTE Management
MANAGEMENT Level Waste

of Low- i-iinid IntfítmtxSiat®-

Options for Storing and Disposing
Radioactive Wsj te

Problems associated with the management of
radioactive waste have been of continuing
concern to national authorities and have attracted
increasing public attention. Radioactive waste
from the nuclear fuel cycle consists of a diversity
of products in many physical and chemical forms,
containing a wide variety of radionuclides at diffe-
rent levels of activity. The characteristics of indivi-
dual substances determine the choice of the
method of management. The main objectives of
any radioactive waste management scheme are to
comply with established radiological protection
principles for present and future generations and
to preserve the quality of the natural environment.
These objectives guide the selection of the diffe-
rent options of waste treatment, storage and
disposal.

Treatment, Conditioning and Storage of
Radioactive Waste

Treatment and conditioning of radioactive
waste is an important step in the preparation for
its storage and disposal. Proper conditioning and
packaging is an additional barrier to contain waste
and delay its dispersion to the ecosphere. Diffe-
rent techniques have to be applied to the different
types of waste, taking into account their particular
composition.

Engineered storage of bituminized radioactive in-
termediate level waste at the Eurochemic reprocessing
plant (Belgium).

There are at present several methods of trea-
ting and conditioning low-level waste and at least
two methods of disposal: shallow land burial and
disposal in the deep oceans. The most appropriate
methods of handling and disposing of
intermediate-level waste6 are still being conside-
red in Member countries.

While this category of waste does not pose a
significant health and safety problem, it is of gro-
wing concern, because of the high cost of storage
due to its comparatively large volume. The mana-
gement scheme adopted for it must balance cost,
risk and environmental detriment, bearing in mind
available disposal options. At a Workshop in Lon-
don during May 1980, experts identified a number
of subjects requiring further study. These included
advanced treatment methods for wet wastes,
development of standard containers for transpor-
tation and disposal purposes, gathering of impro-
ved data on interaction between waste and dispo-
sal sites, better knowledge of waste leaching
behaviour, as well as the development of leaching,
mechanical and stability tests suitable for evalua-
ting conditioned waste forms.

Treatment of Alpha Bearing Waste

During 1980, the Agency held two workshops
concerning the treatment of alpha bearing
radioactive wastes, thus completing a series of
workshops in this field begun in 1978. The pur-
pose of these workshops was to examine the pre-
sent status of research and development in
advanced methods for treating plutonium-
contaminated and other forms of waste, and rela-
ted waste management technologies. The earlier
workshops covered the processing of combustible
radioactive waste and high temperature incinera-
tion. Of the two organised in 1980, one dealt with
acid digestion, an advanced treatment method for
plutonium-contaminated waste, and the second
with waste washing, a method for removing plu-
tonium and other transuranium elements from
waste streams.

6 Intermediate-level waste consists mainly of ion-
exchange resins from water treatment plants, sludges from
the operation of flocculation processes or fuel storage ponds,
and mechanical or structural components which have been
irradiated.
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Transmutation of A ctinides

Nuclear wastes arising from the reprocessing of
spent fuel consist mainly of fission products and
long-lived actinides. The fission products all decay
to innocuous levels in periods varying from a few -
minutes to a few hundred years; after this period,
the waste hazard is effectively only that of the
actinides, some of which decay to harmless levels
only after thousands of years. It is therefore
attractive to consider separating the actinides
from the fission products and treating them by the
so-called transmutation process by recycling in
nuclear reactors. In some OECD Member
countries, research has been carried out on this
possible future waste management option. The
Agency sponsored the second technical meeting
in this field during April 1980, in conjunction with
the Commission of the European Communities. A
conclusion of the meeting was that this option
should be kept open through the exchange of
experience in this highly complex technology and
possible future activities.

Decommissioning of Nuclear Facilities

When a nuclear installation reaches the end of
its useful life, it will be decommissioned. The
removal of radioactivity from contaminated parts
could considerably reduce the radiation exposure
to the work force. These decontamination opera-
tions result in additional waste products, which
must be treated, conditioned, stored or disposed
of.

With a variety of installations now approaching
the decommissioning stage, this subject is beco-
ming of increasing relevance to Member
countries. During 1980, the Agency took prepara-
tory steps with a view to arranging international
undertakings based on proposals by the Swedish
Studsvik Energiteknik AB, supported by the State
Power Board, for two projects suitable for interna-
tional collaboration. These are the decontamina-
tion of the primary circuit of a pressurized water
reactor (Agesta reactor) and the testing of
methods for demolition of reactor containment
walls (to be carried out at the Studsvik Centre).

During the year two state-of-the-art reports
were prepared on decontamination and cutting
techniques for decommissioning. The reports pro-
vide an assessment of the technology currently

Decontamination operations on the coolant circuit of
the G-! reactor at Mnrcoule ('-"ranço), before
dismantling.

available to perform remote cutting operations
and of the methods available for decontamination
of nuclear facilities.

Disposal of Low-Level Radioactive Waste
into the Deep Ocean

Multilateral Consultation and Surveillance
Mechanism

The dumping of packaged low-level radioactive
wastes as solid or solidified products into the
deep ocean has been practised over approxima-
tely the last 30 years. This is one of the few esta-
blished ways of disposing of such radioactive
waste. It is also the only method of disposal which
is subject to international regulation (since the
entry into force in 1975 of the Convention on the
Prevention of Marine Pollution by Dumping of
Wastes and Other Matter, the so-called London
Convention). For about the last ten years, sea
dumping operations have been undertaken by a
limited number of OECD countries, viz. Belgium,

20



Since 1977, twenty WE A countries co-operate in an in-
ternational Mechanism for consultation and surveil-
lonce of radioactive waste sea disposn! operations.

the Netherlands, Switzerland and the United
Kingdom. In accordance with the provisions of the
London Convention, and of the Recommendations
of the International Atomic Energy Agency for
applying the Convention to radioactive wastes,
operations are organised and executed under the
responsibility and supervision of national autho-
rities. In addition, OECD countries undertaking
such operations have committed themselves
since 1977 to submit their proposed arrange-
ments to international scrutiny and surveil-
lance within the framework of a Multilateral
Consultation and Surveillance Mechanism for Sea
Dumping of Radioactive Waste, established by
NEA. This Mechanism, in which twenty OECD
countries participate, was set up to further the
purposes of the London Convention and as a prac-
tical means of providing increased assurance that
dumping of radioactive waste at sea is carried out
in conformity with its terms and those of the IAEA
Recommendations and relevant Guidelines.

Within the co-operative framework provided by
the Mechanism, an NEA Group of Experts asses-
sed current dumping practices in the North-East
Atlantic dump site (the only site currently in use7).
The report of the Expert Group was published in
April 19808. This assessment confirmed the sui-
tability of the site for a further 5 year period at
present dumping rates (i.e. about 1% of the IAEA
annual release rate limits for alpha emitters, 0.5%

for beta/gamma emitters and 10 "% for
tritium waste). The calculated dose rate to
the most exposed population group is no more
than 0.1% of the relevant ICRP dose limit. The
actual doses received will certainly be much
lower.

Programme of Site-Specific Scientific
In ves tiga irons

In view of the very small amounts of radio-
nuclides involved, estimates of radiation exposure
can only be made by model calculations. In order
to verify the conservatism of these estimates,
there is a general consensus amongst the
scientific community on the need for increased
knowledge of the oceanic processes which
determine the behaviour of material dumped in
the marine environment and its potential return
pathways to man (mainly through seafood)9.
Following a series of discussions initiated by NEA
on this subject in 1979/1980, agreement was
reached to promote a programme of co-ordinated
scientific investigations related to the North-East
Atlantic dump site, and a draft programme-plan
for research and environmental surveillance was
worked out in October. The scope of the
programme will be to assist in reinforcing the
scientific basis for future assessments of the con-
tinued suitability of the North-East Atlantic dump
site and in developing a site-specific model that
would allow the radiation exposure to man to be
calculated with a greater degree of confidence
and precision.

In fulfilling the provisions of the NEA
Mechanism, in consultation with the OECD
Environment Committee as regard environmental
policy aspects, close contacts have been
maintained with the IAEA, as well as the Inter-
national Maritime Consultative Organisation
(IMCO), which is entrusted with secretariat
functions for the London Convention.

7 Defined as a rectangle bounded by the co-ordinates
16° W to 17°30'W and ten nautical miles North and South of
latitude 46° North.

8 Review of the Continued Suitability of the Dumping
Site for Radioactive Waste in the North-East Atlantic,
NEA/OECD, April 1980.

9 An International Symposium on the Impacts of Radio-
nuclide Releases Into the Marine Environment was co-
sponsored with the IAEA in March.
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Two separate radioactive waste sea dumping
operations were carried out in the summer of
1980 under the NEA Multilateral Consultation
and Surveillance Mechanism: one with the joint
participation of Belgium, the Netherlands and
Switzerland, and the other by the United
Kingdom. The total quantities of waste disposed
of during these operations were: 83 092 Ci of
beta/gamma emitters, 98 135CÍ of low-energy
beta emitters in the form of tritium and 1 853 Ci
of alpha emitters. The NEA Representatives
designated to ensure surveillance of these
operations were from Italy and Turkey
respectively. The cargoes were safely disposed of
in the prescribed area and Certificates of Disposal
were provided by the national authorities concer-
ned. Operations were prepared and executed in
co .«nity with internationally established rules
and procedures.

OisposísJ of Fiadictjciive Was He. hi to
i Formafions

Underground disposal of radioactive waste
refers to burial at shallow depth, disposal into

deep continental geological formations and to the
possibility of disposal into formations under the
seabed.

In the case of geologic disposal of radioactive
waste, the conditions of the containment and in
particular of the geological environment have to
be examined and defined in great detail. For
certain types of wastes, they must satisfy the re-
quirement that the waste be isolated from the
ecosphere for extremely long time periods. Inter-
national research on, and interpretation of, the
issues involved is intended to help develop a
consistent understanding and unified approach to
waste disposal.

C c?~ op ens i; t/e Frajs c cs

Following a proposal made by Sweden, an in-
ternational co-operative project to study the use
of hard crystalline rock for isolating nuclear waste
from the biosphere will be conducted in the Stripa
mine, located in central Sweden. This mine had
been used from 1976 until 1978 by the Swedish
Nuclear Fuel Safety Project (KBS) and others.
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Drifts were excavated into the granite where the
rock conditions were favourable for a number of
field investigations.

During 1930, NEA arranged the "Stripa Pro-
ject" to be carried out in this facility over
four years starting in 1981 with the participation
of several NEA Member countries10. The Project
will concentrate on hydrogeologic and
geochemical investigations in boreholes, ion
migration tests, and investigations of backfill
materials.

Also during 1980, substantial progress was
made in organising the International Sorption In-
formation Retrieval System (ISIRS). This project is
based on work at Battelle Pacific Northwest
Laboratory {United States) where a data bank on
radionuclide sorption in geological media is being
set up.

Exchange of ínfornwtion

Two workshops in the field of geologic disposal
were organised during the year. The concept of
geologic disposal of radioactive waste relies on
the capability of many types of geological
formations to provide long-term containment of
the waste. The safety of this method may be
partially dependent on the successful plugging of
boreholes and shafts, used for the initial geologic
analysis and for the subsequent emplacement of
the waste, in that they could provide a pathway
between the disposal zone and the biosphere.
Substantial progress was made at a 1980
Workshop on Borehole and Shaft Plugging in defi-
ning the gaps in present knowledge in this field
and in suggesting possible international co-
operative projects.

The Workshop on Radionuclide Release Scen-
arios for Geologic Repositories reviewed a
number of specific types of formations: salt,
granite, basalt and clay, were considered from the
point of view of a range of possible migrations in-
cluding various geological phenomena and types
of accidents, such as inadvertent human in-
trusions and "failures" of the repository. The im-

plications of scenario analysis on designs of
repositories were also considered.

A bi-annual Newsletter on Radionuclide Migra-
tion in the Geosphere was published, based on
contributions received from Member countries, in
order to help in keeping experts informed of work
undertaken and results achieved in other
laboratories.

The ücears Floor As n PassibSe Geoiogfc;:!
Formation for Waste Disposal

In 1979, a Seabed Working Group11 was in-
corporated into NEA, with the objective of
assisting in co-ordination of R & D activities on
the technical feasibility of using the seabed for
disposal of radioactive wastes. It is estimated that
a final assessment, even with the benefit of s co-
ordinated R & D programme, will not be feasible
before 1990. During 1980, a new Task Group on
"Engineering Studies" was set up to begin the
co-ordination of conceptual design and engineer-
ing studies of established disposal emplacement
and to identify objectives and criteria for
laboratory and field test experiments.

An outline of objectives for the Group over the
next three years was established, including the
exchange of data on the North Pacific and North
Atlantic study areas resulting from planned nation-
al and co-operative research vessel cruises, com-
parison of properties of sediments resulting from
laboratory and field tests, sensitivity analyses of
parameters assumed for the systems analysis
models, etc. A full progress report on the work of
the Group is submitted each year to the
Radioactive Waste Management Committee.

10 As of 31st December 1980, the following countries
had Indicated their intention to participate in the Project: Fin-
land, Japan, Sweden, Switzerland and the United States. In
addition, Canada, France, the Federal Republic of Germany,
Spain and the United Kingdom had expressed interest in be-
ing associated with the Project.

11 In 1980, Canada, France, Japan, the Netherlands, the
United Kingdom and the United States were full members
with observers from Belgium, the Federal Republic of Ger-
many, Switzerland. The Commission of the European Com-
munities will be joining the Group as a Member in early
1981.
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NUCLEAR SAFETY RESEARCH
AND LICENSING

THE GROWING NEED
FOR CO-OPERATION
IN NUCLEAR SAFETY

The twenty three Member countries of NEA are
currently spending more than one billion dollars a
year on the safety and regulation of nuclear
power. This expenditure has risen more than ten-
fold during the last decade and now adds several
per cent to the direct cost of nuclear power plants
and of the associated fuel cycle facilities. Some
70-80 per cent (800-900 million dollars a year)
of this expenditure is accounted for by safety
research, involving over 1 200 different research
projects, most of which (some 600-700 million
dollars a year) is related specifically to the light
water reactor system. The magnitude of this
expenditure, which is effectively the world safety
research programme, is its own incentive for
countries to share resources in safety research.

Partly for this reason, NEA has in recent years
evolved into the most important focal point for
exchanges connected with nuclear safety
research. The accident at the Three Mile Island
nuclear power plant in the United States in 1979
had a major impact on the patterns of national
safety research programmes and gave extra impe-
tus to NEA's safety activities.

Co-operation in safety research and licensing in
the NEA framework is directed by the Committee

12 The "standing " part of the CSNI structure consists of
the Committee itself, the Sub-Committee on Licensing and
an average of about twelve Working Groups which are set up
to deal with particular areas and are subject to change as
priorities evolve. See Table 2.

on the Safety of Nuclear installations (CSNI)12.
The Committee provides a forum for the exchange
of views and research results and for the interpre-
tation of such results, seeks consensus on major
safety issues, and is engaged in enhancing kno-
wledge in numerous areas by co-operative means.

The different activities in the nuclear safety pro-
gramme may conveniently be subdivided accor-
ding to working methods anJ the nature of the
product, thus:

— Information and data systems;
— Working Groups on Specialist Meetings;
— International Standard Problem Exercises;
— Special publications.

SHARING AND COMPARING
INFORMATION

Nuclear Safety Research Index

Exchanges of information on nuclear safety
research and on reactor operating experience,
especially on incidents and accidents, have
always been considered important for internatio-
nal co-operation. In 1980, the Agency circulated
(in conjunction with the OECD International
Energy Agency) an updated Nuclear Safety
Research index, which is now a 2 000-page
detailed compilation of the some 1 200 safety
research projects being conducted in Member
countries. This Index has been prepared regularly
since 1971 and will now be circulated every
second year.
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Table 2

The involvement of the Committee on the
Safety of Nuclear installations in nuclonr

safety resea/cr nnd licensing

COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS (CSNII

i
l-\ SUB-COMMITTEE ON LICENSING

- Working Group on Emergency Cora Cooling and Fu«l Behaviour In Water

Reactors

- Working Group on Water Reactor Containment Safety

- Group of Experts on lhe Science of Fuel-Coolant Interactions and Vapour

Explosions

- Working Group on th« Safety Aspects of Steal Components In Nuclear

Installations

• Sub-Group on Elastic-Plastic Fracture Mechanics

• Task Group on Acoustic Emission

— Giaup of Experts on Human Error Data and Assessment

— Group of Experts on Reference Seismic Ground Motion in Nuclear Safety

Assessment

- Working Group on Fuel Cycle Safety

- Group of Experts on Air Cleaning in Accident Situations

- Group of Experts on Small Diameter Piping Reliability in Nuclear Safety

- Working Group on Exchange of Information on Operating Experience

- Senior Group of Experts on "Class 9 " Accidents

- Programme of Inspection of Steal Components (PISCI Managing Group

- International Standard Problem Exercise on Consequence Model! (Working

Group)

- International Standard Problem Exercise on Crltlcallty Codas for Spent Fuel

Transport Casks (Working Group)

Incident Reporting System

Following an informal system established in
1973 to exchange information on abnormal
occurrences in reactor operation, the need for a
more systematic and effective exchange became
more evident. In 1978 it was decided to set up a
centralised system for the purpose. After a detai-
led international examination of the possible fra-
mework for such an exchange, including criteria
and procedures, the NEA Incident Reporting Sys-
tem (IRS) was launched in January 1980 for a
trial period of two years. More than twenty reports
had already been exchanged by the end of the
year, covering about forty incidents occurring
during 1980. These reports alert reactor operators
and responsible authorities to enable them to take
proper precautions against similar incidents, and
are followed by periodic reports and assessments
to help in identifying possible generic safety pro-
blems.

TOWARDS COMMON APPROACHES AND
CONCLUSIONS

An important general aspect of international
co-operation in any technical field is the compari-
son of experience and sharing of research results

between countries. This traditional mode of wor-
king is handled by the standing Working Groups
of the Committee on the Safety of Nuclear Insta-
llations. A wide variety of tasks are dealt with,
ranging for example from emergency core cooling
and fuel behaviour, an area in which Member
countries' research programmes are on a multi-
million dollars scale each, to human error data and
assessment where the international task is to look
for new methods which may influence future
research in Member countries. Through critical
review of research results, original technical
contributions have been made by Working Groups
to advancing safety know-how. In parallel, Spe-
cialist Meetings have been organised on specific
topics, which are also aimed at pooling know-
ledge and results.

Emergency Core Cooling

The so-called Loss-of-Coolant Accident
(LOCA), in which the reactor core's cooling
medium is lost, can be a serious occurrence. To
ensure adequate core cooling in all foreseeable
contingencies, large light water reactor plants are
equipped with Emergency Core Cooling Systems
(ECCS). During 1980 the Working Group on
Emergency Core Cooling and Fuel Behaviour in
Water Reactors concentrated on the development
of advanced codes capable of describing two-
phase conditions13, reflood experiments and their
capabilities, and the results from the large break
LOCA research programmes in Member countries.
Following ten years of intensive study in the
OECD Member countries involving the perfor-
mance of over five hundred experiments, the Wor-
king Group has concluded that the experimental
information is now in hand to resolve the most
urgent uncertainties regarding the large break
LOCA.

Reactor Containment Response

The fuel cladding, the primary coolant pressure
boundary and the reactor containment form the
three barriers between the fission products
contained in the fuel and the external environ-
ment.

13 The mixture of steam and water that occurs in a reac-
tor during a loss-of-coolant accident.
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A Working Group on Containment response
was formed in 1980 to examine thermal hydraulic
questions associated with the containment under
LOCA conditions. A related topic to be studied by
the Group is hydrogen behaviour and distribution
during a LOCA. As a first step, it was agreed to
undertake the preparation of monographs defining
the state of understanding on each of these
topics.

tion of the reactor coolant. The third activity was a
review of the accuracy of current fuel failure
models and their application to planning fuel tes-
ting programmes.

In addition, status reports are being prepared in
LMFBR safety technology. The first in the series,
"Fission Gas Release from Fuel Pins", has been
issued; the second, on reactivity monitoring in a
shutdown LMFBR has been prepared and will be
released in early 1981.

Three principal co-operative programmes have
been conducted with regard to fast reactor safety
research. A special group completed a review of
current R & D related to fast reactor containment
systems and recommended several topics deser-
ving high priority in future research. Secondly, an
exchange of information was organised to gather
details about national R & D programmes on coo-
ling a damaged LMFBR14 core by natural circula-

14 Liquid Metal Fast Breeder Reactor.

rUüciicuücíJvc Aertisofs

In case of a major accident, the only circum-
stances during which hazardous materials from a
reactor (other than gases) could present a major
public hazard are when energetic physical and
chemical processes generate radioactive aerosols,
i.e. contaminated airborne particulates and drop-
lets. If these were released from the contain-
ment, they could act as a carrier of radioactivity to
man and the environment. After publication of a



state-of-the-art report on this subject in Septem-
ber 1979. a specialist meeting was held in Ap-
ril 1980 to review new information available,
exchange views among aerosol research specia-
lists, safety designers and those concerned with
reviewing safety regulations, on priority issues for
further work. Such issues would cover an impro-
ved understanding and quantification of aerosol
source terms (i.e. the magnitude of the release),
description of aerosol behaviour in various acci-
dent conditions, the mathematical and computer
modelling of the processes involved, and finally
the validation of models through comparison with
results of suitable experiments. A critical assess-
ment of nuclear aerosol measurement techniques
was also carried out.

Slo

For some years, a Working Group15 has been
concerned with safety issues connected with the
integrity of steel components in nuclear installa-
tions. In practice, this virtually always refers to
reactor pressure vessels. The Group now concen-
trates on questions of fracture (particularly in the
elastoplastic domain) and non-destructive testing,
the emphasis being on methods, in recognition of
the large amount of performance testing and
measurements of material properties being
conducted in Member countries. In these principal
areas, the Group organised in 1980 a series of
illustrative calculations on fracture mechanics
methods, and Specialist Meetings on ultrasonic
examination of stainless steels and instrumented
Charpy testing, respectively. The year 1980 also
saw the completion of the international round-
robin test series known as the PISC (Plate Inspec-
tion Steering Committee) programme, involving
ultrasonic inspection of three heavy steel plates
by thirty-four organisations in ten countries (see
page 31).

Human Etroi-

A Group of Experts has been working for
two years on ways of improving the data base and
analytical methods for making quantitative eva-
luations of the impact of human error on reactor
safety. In 1980, studies were completed identi-
fying the background information needed to make
such assessments for routine human tasks; this
generated a classification system for reports of
reactor incidents in terms of the factors affecting

the performance of the humans involved. General
guidelines were also developed for writing error-
free routine procedures.

Seismic Risk Analysis

In 1980 a Specialist Meeting was organised on
probabilistic methods for assessing the range of
severity of seismic events which should be con-
sidered in design of nuclear power stations. The
meeting covered the data and methods available
for quantifying the ranges of ground motion, soil,
structure and component response and interac-
tion, and plant damage that might be expected to
result from earthquakes. It also revealed the
paucity of records relating to actual earthquakes
and data on the fragility of the many types of
equipment and structures used in nuclear plants.

ANALYSES BY EXPERTS

Since 1978, a series of authoritative state-of-
the-art reports on selected technical subjects has
been prepared. The reports consolidate research
results, provide a basis for assessing progress,
assist research planning in countries with major
safety research and form a useful summary for
countries with a more limited technological base.
Thirty-five topics have been identified. Six have
already been published or are in preparation.

Safety of the ftjuelear Fuel CycSe

A state-of-the-art report on the Safety of the
Nuclear Fuel Cycle was finalised with a view to
publication in early 1981. This report, which is the
first broad overview of the safety of the nuclear
fuel cycle, in the light of international experience
available to date, examines the safety of each in-
dividual stage of the nuclear fuel cycle16, from
uranium mining and milling to decommissioning
of nuclear facilities after their useful lifetime.
Particular emphasis is placed on accident analysis
and on experience leading to the identification of
areas where further work would be desirable.

15 The Working Group on Safety Aspects of Steel Com-
ponents; the secretariat of this Group is provided jointly by
NEA and the Commission of the European Communities.

16 A diagram of the nuclear fuel cycle is reproduced on
page 13.
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Spent fue! assemblies are l<ept for relatively long periods in cooling ponds after ivciníj tiníoaded from

In.general, the report considers that the existing
information and experience available constitute an
appropriate basis for the safe development of fuel
cycle activities. Although some of the fuel cycle
technologies have not yet been implemented on
an industrial scale, safety issues have to a large
extent already been properly addressed and
practical safety measures will closely match the
adoption of new technologies. ,

in comparison with nuclear reactors, fuel cycle
facilities are characterized by substantially lower
energy levels and slower progression of accident
sequences. On the other hand, the possibility of
minor incidents, such as small leaks and spillages
of radioactive solutions, is larger in fuel cycle
facilities due to the number of human
manipulations required and the form of some of
the radioactive substances processed. Such in-
cidents would usually concern the working areas
only and should not normally affect the public.

Considering the various segments of the
nuclear fuel cycle, the risks of serious accidents
with radiological consequences appear extremely

limited in the "front end" of the cycle i.e., during
uranium mining, milling, conversion into uranium
hexafluoride (UF6), enrichment and fuel fabrica-
tion. Radioactivity inventories in the "back end"
(storage and reprocessing of the spent fuel and
management of the resulting wastes) are con-
siderably larger and therefore commensurate
safety measures, such as the use of successive
barriers, specific equipment and instrumentation
and strict operating procedures, have to be taken
to keep the level of risk acceptably low. Further
effort and improvements are needed in this area in
view of the increasing scale of activities in the
back-end of the fuel cycle, particularly for high
level waste storage (where safety will be
significantly enhanced by conversion of highly
active liquids into a suitable solid form). Finally,
when carefully planned, the decommissioning of
obsolete facilities should not normally involve any
serious possibility of accidents with significant
radiological consequences, nor should the many
transport operations required in the cycle.

The report also notes the important role of a
combination of factors such as reliability of plant
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instrumentation, quality assurance, minimization
of human errors, training of operators, etc., for en-
suring safety during design, construction and
operation of nuclear facilities.

Other State-of-the-Art Reports

Two state-of-the-art reports in the thermal-
hydraulic and fuel area were in progress in 1980.
The first covers the computer code modelling for
two-phase flow that occurs during a LOCA17 as
steam and water are each ejected from the
system. The second report covers fuel behaviour
during a LOCA including cladding reactions and
fission product release.

íMuclear Safety Research After Three Mile
5 slant!

— projects reiaiing to reactor systems and
their operation;

— the man/system interface and the problem
of learning from experience;

— evaluating the residual risk of a major acci-
dent;

— reducing the possible consequences of an
accident.

The TMI accident sequence evolved over a
number of hours, and the coolant loss was
through a relatively small (7 cm) pipe.

Research projects have therefore been directed
to analysis of the effects of a "small break" loss-
of-coolant accident in the reactor primary system,
using large thermal-hydraulic loops or even com-
plete reactors, such as LOFT19, which include
components representing the complete primary
system.

Another report18 published towards the end of
the year analyses the specific impact of the Three
Mile Island (TMI) accident on safety research
programmes in Member countries from the
following viewpoints:

17 See page 25.
18 "Nuclear Safety Research in the OECD area: the res-

ponse to the Three Mile Island accident".

19 The Loss of Fluid Test Facility (LOFT) at the Idaho
National Engineering Laboratory in the United States.

The reprocessing plant at Cap de la Hague (France).
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As far as the nuclear fuel is concerned, it was
widely assumed prior to the TMI accident that an
accident of any consequence would be of short
duration, because it would either be terminated by
prompt action of the operators or of emergency
systems, or alternatively the fuel would melt and
its geometry and coolability would no longer be of
prime concern. The TMI accident with its
relatively long duration has changed that percep-
tion and points out the need to assess more thor-
oughly the status and geometry of the core during
accident sequences so that its coolability in
natural circulation may be determined. Analyses
of the accident led to the conclusion that the
reactor core suffered no significant damage until
the last reactor-coolant pumps had been shut
down 100 minutes after the accident began.

New research programmes are focussing on
more slowly developing sequences, either in an

integral type of investigation or as separate ex-
periments to study such phenomena as the oxida-
tion of the cladding and the high temperature
reactions induced.

Severe criticism has been levelled against the
regulatory authorities and the utilities, based upon
a belief that insufficient effort had been placed
upon learning from experience in other reactor
plants. Although a large number of reports on any
unusual occurrences were and are required from
plants in service, the level of discrimination has
been so low that reports of occurrences with im-
portant safety implications have sometimes been
submerged by the thousands of others that had no
real safety significance. This is an important con-
sideration to be set against the understandable
pressure for even wider and more elaborate dis-
semination of information on untoward
occurrences.

The control-room of the Hindley Point B power station (United Kingdom).
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Moreover, insufficient attention was being paid
to the growing complexity of plant control-rooms
as more and more instrumentation was added at
the request of design engineers or licensing
authorities. A number of new research activities
have now been undertaken to address this issue.

Two major considerations concerning risk
assessment emerged after the accident: the
technical lesson that there was an urgent need for
careful study of accident situations in which an
event with high probability but low consequences
degenerates through multiple failures to a much
more serious event —the so-called small-break
LOCA typified by the TMI occurrence— and the
specific conclusion that human failures (not plant
deficiencies) had predominated in causing and ex-
tending the accident.

WALJDATING METHODS

In order to assess the safety of nuclear in-
stallations or the risk resulting from their opera-
tion, it is necessary to resort to the use of complex
computer programs to simulate the reactor plant
or its containment and to calculate their response
during postulated accidents. A great many ex-
periments, from the small scale of a laboratory to
very large scale simulators of actual plant com-
ponents, have been run to define the basic
physical phenomena that govern postulated
accidents and to verify the adequacy of these
large computer codes to model correctly a real
reactor plant.

International Standard Problems (ISP), pion-
eered by the Committee on the Safety of Nuclear
Installations, have as their purpose the com-
parison of results from these computer codes
against one another and against an agreed experi-
ment. The ISPs have increased the level of con-
fidence in these large codes, improved the
capability of the code users and suggested areas
requiring further code development. Until recently
the ISPs have been limited to questions of reactor
and containment response under accident con-
ditions and the interactions with safety systems.
The international standard problem exercise is
equally valid for use in other areas of nuclear in-
stallation safety assessment and new initiatives
have been taken accordingly.

The decision was taken at the end of 1979 to
sponsor an international standard problem
exercise20 for comparison of the models used to
calculate the effects and consequences of a
reactor accident which releases radioactive
material to the environment. In evaluating the
results of the first phase of the exercise, it was
noted that for.the dispersion calculation, the in-
terpretation of the appropriate method for
calculating plume rise, the approach to deposition
modelling and the parametric selection of disper-
sion coefficients yielded the largest variance in
calculated results. Dose calculations and health
effects showed much less variation.

The status of other CSNI Standard Problem
Exercises is the following:

— Two international standard problems on
loss-of-coolant accidents were in progress;
one problem was based on a TMI type
small break LOCA and the second exami-
ned the reflooding phase of a large break
LOCA.

— In the study of containment response to a
LOCA one standard problem to examine
the effect of a water line break in an experi-
mental containment facility was started.

— A standard problem to clarify and reconcile
the competing physical concepts of Fuel
Coolant Interaction phenomena was orga-
nised; two well instrumented experiments
are being used as the basis against which
participants are testing their theories.

— A new standard problem was organised to
allow the intercomparison of computer
codes that are used to verify that spent fuel
assemblies transported in spent fuel trans-
port casks are safely subcritical.

A standard problem exercise which may be
regarded as sequential in nature rather than paral-
lel is the so-called "PISC"21 programme of ultra-
sonic nondestructive tests recently carried out on
three heavy section steel plates. The plates, some

20 Participating in this exercise are twenty-eight organi-
sations representing fifteen Member countries. The detailed
analysis of the results for the seven sub-problems of the
exercise are being performed by the Federal Republic of Ger-
many, France, the Netherlands, Norway, Sweden, the Uni-
ted Kingdom and the United States.

21 Plate Inspection Steering Committee (see also page
27).
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Under the Plate Inspection Steering Committee (PISC) programme, thick steel plates were evaluated by non-
destructive techniques for detection of deliberately implanted flaws before being cut-up for physical (destructive)
investigations.

20 cm thick, weighing 2 tons each, were made
available by the United States Pressure Vessel
Research Committee and were taken from a pro-
duction batch intended for the fabrication of reac-
tor pressure vessels. Over a two-year period, they
were shipped to ten European countries, where
34 laboratories and research institutes applied
standardized test procedures.

The plates were then cut to isolate the weld-
ments and then to expose the flaws actually pre-
sent. The results of the programme showed that
traditional testing procedures were not as reliable
as desired, but that improved "alternative"
methods of ultrasonic testing, some of which are
already in industrial use, showed much more
encouraging trends. A second programme to
cover the areas of uncertainty revealed by the
completed exercise is at an advanced stage of
planning.

SJTIÍVG OF NUCLEAR PLAWTS

The CSNI Sub-Committee on Licensing is the
only standing forum for national regulatory autho-
rities to exchange views and information on the
increasingly complex questions of licensing of
nuclear power plants. It thus also provides for nar-
rowing of any differences of approach between
national authorities concerned. The Sub-
Committee placed higher priority in 1980 on
siting analysis and a special meeting was devoted
to licensing aspects of nuclear power plant siting.
The meeting provided a most timely opportunity
to review those basic issues related to accident
situations that underlie the licensing of nuclear
plant sites.

In the aftermath of the TMI accident, there was
a move in the United States to place greater
weight on isolation as a criterion for site selection.
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At the same time, the view was gaining ground
that engineered safety features should not be
used to compensate for unfavourable site charac-
teristics, and it had been suggested that uniform
plant isolation criteria, independent of design,
should be established.

In contrast, several OECD countries felt that
undue emphasis on distance as an ultimate and
definite barrier loses sight of the basic objective to
make the facility as safe as reasonably achievable.
Furthermore, requiring low population density
with no credit for compensating engineered safety
features for unfavourable site conditions, as envi-
saged in the proposed U.S. regulation, would, if
applied elsewhere, virtually preclude nuclear
power in certain countries.

This diverging trend represented a threat to the
fundamental consensus on nuclear safety be-
tween Member countries, and the special meeting
in June 1980 attempted to bridge the gap. The
meeting improved understanding of the rationale
underlying the apparent divergence, and the Com-
mittee reached agreement on fundamental prin-
ciples which should guide the promulgation of any
new siting policy.

The Statement agreed by the Sub-Committee
and subsequently endorsed by the OECD Steering
Committee for Nuclear Energy reaffirms the view
that high standards in the design, construction
and operation of a plant should predominate for
the protection of public health and safety, with
site selection as only one factor in achieving this
goal. Too much reliance on distance alone is dis-
couraged as this could impede efforts to improve
and maintain safety by technical means. It is
emphasized that site selection is an optimization
within a number of constraints in the particular
country or region concerned.

Finally, the statement confirms the importance
of emergency planning measures as the ultimate
means of protecting the public in the event of a
severe accident, and emphasizes that the feasibi-
lity of these measures should be taken into
account in choosing sites. The statement
concludes that international co-operation should
be encouraged to improve knowledge in a number
of areas, notably dispersion and deposition
models, analysis of accident consequences and
health effect models, and further development of
risk assessment.
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IV

NUCLEAR LA W

INTRODUCTION

One of the Agency's statutory responsibilities is
to encourage harmony in the legislation and
regulatory policies of Member countries. This has
been most notably achieved in the sphere of
nuclear third party liability and is being pursued in
the area of radioactive waste disposal22. The
provision of information on nuclear law con-
tributes indirectly to the same objective.

QUESTIONS OF LSABSLITV

Many NEA Member countries have legislation
concerning nuclear third party liability based on
the Paris Convention of 29th July 1960 on Third
Party Liability in the Field of Nuclear Energy, and
its Supplementary Convention, signed in Brussels
on 31st January 1963. These Conventions were
negotiated, signed and are administered under the
auspices of NEA. The special legal regime
provided by the Conventions is characterized by
the absolute and exclusive liability of the nuclear
operator, without any need to establish fault, its
limitation in amount and in time, and by the
obligation of the operator to take out financial
security for his liability.

Revision of the Paris and Brussels
Conventions

In 1979, the Steering Committee for Nuclear
Energy endorsed amendments to the Paris Con-
vention and the Brussels Supplementary Conven-

22 See, in particular, page 15, the Study on Legal,
Administrative and Financial Aspects of Long-Term Manage-
ment of Radioactive Waste.

tion, which update the unit of account used to ex-
press the amounts of liability and compensation
and increase the amount of indemnification of
victims of a nuclear incident which is to be
available from public funds. General agreement of
the Signatory countries on these amendments has
been reached. However, due to problems of in-
terpretation of a procedural nature, it had not
been possible to put the two revision instruments
before the Council for adoption by the end of
1980.

In parallel, the Group of Governmental Experts
on Nuclear Third Party Liability actively pursued
its work on also bringing up to date the Expose
des Motifs of the Paris Convention, the official
commentary of the Convention.

Civil Liability Relating to Maritime Carriage

of Nuclear Material

The Brussels Convention relating to Civil
Liability in the Field of Maritime Carriage of
Nuclear Material derives from the work of NEA in
this field. It was adopted in Brussels on
17th December 1971 under the joint auspices of
NEA, the Inter-Governmental Maritime Con-
sultative Organisation (IMCO) and the IAEA. The
purpose of the Convention is to remove the
practical difficulties which impede the maritime
carriage of nuclear material by exonerating
carriers from liability for nuclear damage if an
operator of a nuclear installation is liable under
the Paris Convention or national law. On 21st July
1980, Italy ratified the Convention, thus bringing
to seven the NEA Member countries party to it, as
shown in the following list:
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Countries

Table 3

P.imos to the 1971 Convention on Civil
y in ví\ii_i S-iolcl o i Mar í t imo CítETirují?

of iMuolcar IVIiiteri;)!

Instrument Date of Deposit

France
Spain

Denmark

Sweden

Norway

Federal Republic
of Germany

Yemen Arab Republic
(Sanaa)

Italy

Ratification
Accession

Ratification

Ratification

Ratification

Ratification

Accession

Ratification

2nd February 1973

25th May 1974

4th September 1974

22nd November 1974

26th April 1975

1st October 1975

6th March 1979

21st July 1980

I !\S FORMATION ON WUCLSAF5 LAW

The NEA Nuclear Law Bulletin provides a
regular dissemination to subscribers of informa-
tion on nuclear law. The Bulletin reports twice a
year on recent trends and developments in
nuclear laws and regulations. Important national
and international enactments are also reproduced
in extenso. The information is obtained mainly
from a network of national correspondents. An
updated Index was also published in 1980 to
facilitate use of the Bulletins.

In the field of computerised information, NEA
collects and processes legal data from its in-
terested Member countries23 for insertion in the
IAEA's International Nuclear Information System
(INIS). Nuclear law data bases for three additional

countries (Italy, the Netherlands and the United
Kingdom) were entered in the system during the
year.

During 1980, a Study on the regulation of
transport of radioactive materials24 was com-
pleted as part of a series of analytical studies of
the major aspects of nuclear energy legislation in
OECD Member countries, More, perhaps, than in
any other area of nuclear law, national regulations
for the transport of radioactive materials have
followed internationally-established rules and
practices. The first part of the study, contributed
by the IAEA, contains a description of the existing
international rules and, in particular, the IAEA
Regulations for the Safe Transport of Radioactive
Materials; these have served as a model for inter-
national rules relating to particular modes of
transport. The second part describes the equiva-
lent national provisions in twenty-three Member
countries of OECD, as well as the rules governing
licensing of transport operations involving
radioactive materials and their import and export,
in so far as this affects their transport.

In support of the work of the Committee on the
Safety of Nuclear Installations, in particular that of
its sub-Committee on Licensing, a Study was
published on the Licensing Systems and Inspec-
tion of Nuclear Installations in Member countries.
This Study updates an initial work issued in 1977.

23 Fifteen to date: Australia, Austria, Belgium, Denmark,
Finland, France, Italy, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, Turkey and the United Kingdom.

24 Nuclear Legislation Analytical Study: Regulations
Governing the Transport of Radioactive Materials.
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V

NUCLEAR DEVELOPMENT AND FUEL
CYCLE STUDIES

INTRODUCTION

The Nuclear Energy Agency assists Member
governments in evaluating the technical and
broad economic conditions underlying national
decisions on nuclear energy development. This
work currently emphasizes assessment of uran-
ium resources and production, preparation of fuel
cycle demand projections, co-ordination of R & D
in specific technological fields and promotion of a
separately financed project by interested Member
countries on uranium resources evaluation. The
programme is guided and co-ordinated by a Com-
mittee for Technical and Economic Studies on
Nuclear Energy Development and the Fuel Cycle,
usually referred to as the Fuel Cycle Committee or
FCC.

H O W M U C H U R A N I U M IS AVAILABLE?

According to the last edition (December 1979)
of the joint NEA/IAEA report, "Uranium
Resources, Production and Demand", more pop-
ularly known as the "Red Book", present levels of
uranium production capacity exceed uranium re-
quirements and this situation is likely to continue
for the next three or four years. However, since re-
quirements are expected to increase rapidly later
in this decade and to continue to do so into the
next century, attention during 1980 was focussed
on the question of uranium availability in the
longer term.

25 NEA/IAEA Workshop on Methodologies for
Forecasting Availability of Uranium; 20th-21st February
1980; Grand Junction, Colorado, United States.

U.S.A.
Canada
South Africa
Namibia
Niger
France
Gabon
Australia

Table 4
Major Uranium Producers

1979
Production
(tonnes U)

14,800
6,900
5,200
3,700
3,300
2,180
1,000

600

Other significant contributors to
Brazil. Portugal and Spain.

% World
Total

38.5
18.0
13.5
9.6
8.6
5.7
2.6
1.6

uranium

Source: Uranium Resources, Production anc

. Reserves
1 1x1000

tonnes U)

531
215
247
117
160
40
37

290

production are:

% World
Total

28.7
11.6
13.4
6.3
8.7
2.1
2.0

15.7

Argentina,

1 Demand, December 1979

Future uranium availability is dependent not
only on the magnitude of the resource, but also on
a wide variety of economic, technological,
environmental and political factors. A significant
factor enhancing uranium availability is also the
existence of an assured market.

The technical constraints on availability were
reviewed at a Workshop25 held in February 1980,
and have subsequently been analysed under the
aegis of the NEA/IAEA Steering Group on Uran-
ium Resources. Based on this review, the Group is
developing a methodology for predicting the max-
imum technically achievable uranium production
capabilities as a function of the proven resources
within a country. These projections indicate the
amount of effort that would be required to meet
future demand scenarios in terms of, for example,
discovery rate and manpower and capital
requirements.
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Tho Fe uranium mine in Spnin is one of tho largest uranium deposits in western Europe. At the loU of the |:ictur(j nn:
the piles of ore being heap leached; just behind them is the uranium recoveiy pilo! pliint.

Production from the presently "known"
resources will not be sufficient to meet re-
quirements by the latter part of the 1990s. Con-
sequently, in a computer model, uranium produc-
tion capabilities based on currently undiscovered
resources28, have also been evaluated. This
approach has served to improve understanding of
future uranium supply possibilities as compared
with requirements.

The reliability of projections can be significantly
improved with increased knowledge of the nature
of the deposits which contain the resources; for
example, their geological nature, the size and
grades of the individual ore bodies and their loca-
tion, and the production facilities which are re-
quired to support them. Work was started on the
next edition of the report on "Uranium Resources,
Production and Demand", and this will use
improved projections of potential production
provided by the computer model and results of
continuing discussions on both technical and non-
technical factors influencing the long-term uran-
ium supply and demand situation.

THE POTEKTíAL S!Gf OF

Looking beyond the turn of the century, there
will be a need to exploit substantial additional
resources which have not yet been discovered.
The International Uranium Resources Evaluation
Project (IUREP) was set up in 1976 under the
NEA/IAEA Steering Group on Uranium Resources
to improve the knowledge of potential worldwide
uranium resources by identifying areas favourable
for additional uranium deposits and, if possible, by
stimulating exploration in these areas.

During the first phase of the Project, a
systematic review of world geology was carried
out as well as an inventory of uranium
occurrences upon which estimates for the world's
undiscovered resources could be based. These
data were reported in "World Uranium Potential:
An International Evaluation", published by the

26 Speculative Resources.
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OECD in December 1978",28 This report also
recommended that further work, now referred to
as the Orientation Phase, be set up. During this
phase, missions of two or three uranium explora-
tion experts are sent to investigate areas of in-
terest in countries, both within and outside the
OECD area, identified as having good potential for
further uranium resources, and to discuss the rele-
vant information with local specialists.

The first IUREP mission was sent to Portugal in
September 1979 and a summary report was
published in July 1980. In 1980 missions were
undertaken to Austria, Colombia, Finland, Norway
and Turkey and the reports on these missions
have been brought to various stages of prepara-
tion, with a view to their being released in 1981.
The mission to Colombia, as will be the case with
all missions to non-OECD countries, was carried
out with the close co-operation of the IAEA.

The Orientation Phase29 has been extended for
an additional year beyond its original scheduled
completion of July 1981 to allow evaluation in
further countries which have been identified as
having a promising uranium potential.

5SV1PROVE r> r:VP<XPLORATION

The uranium industry is continuously looking
for new and improved exploration methods and
instruments, which have still to be developed and
tested, and which can be used to find increasingly
deeper ore bodies, including those which have lit-
tle or no surface expression. The lead times for R
& D in this field have been long, mainly because
the majority of the work has traditionally been
done by a relatively small number of highly
specialized individuals or small teams of people
scattered throughout many countries. Internatio-
nally co-ordinated efforts can play a major role in
spreading the development and deployment of
more efficient and effective techniques.

27 See Eighth NEA Activity Report, 1979.

28 An edited and up-dated version of the report on
Phase I of IUREP entitled: "World Uranium: Geology and
Resource Potential" was published in July 1980.

29 Participants in the IUREP Orientation Phase: France,
Federal Republic of Germany, Italy, Japan, the Netherlands,
United States and the Commission of the European Com-
munities.

A i r b o r n e c j . ' f ' in i ; ! m y s i t r v o y : " ;

r i ' -o>nr . ' ! !SS . ' ' : o - 1 •I'Hi ( f i t l y ' n l l m v

í í í íp ior <r: iof •• R ' r s i ; ,1 dir.sii.jl rt;c\;>

s l : o v \ m o n boa . ' c i .i. 'U tii<>.n - Í^JO^.-Í

•> a n.v. ' t i Í ! L : : I ' Í Q

is>,5 - ; - ; ! ! ; r s rÃ <.:••:•.•

^i r ' f s p ^ r . i-^n".-.

The NEA/IAEA Joint Group of Experts on R & D
in Uranium Exploration Techniques is co-
ordinating nine research projects, briefly described
in Table 5, with broad co-operation from the uran-
ium industry. To bring about a more rapid dis-
semination of the results obtained, the first issue
of a Newsletter was published in April 1980 and
requests for future editions have been received
from over 50 countries. In addition, two
workshops were sponsored on uranium explora-
tion geochemistry and on measurement of
gamma radiation.

EXFRACTHUG URAMSUIVJ FROil'1 THE ORE

In addition to improving the potential uranium
supply situation by enhancing discovery of
additional resources, work has proceeded on im-
proving the recoveries from methods presently
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Table 5
iaUoJKa/ Co orümAtOil P/
in Uninium Exploration

(MS OÍ I9U0I

K- D

Project Title Description

Uranium Exploration Case Histories

Uranium Favourability by Mineral Analysis

Gases in Uranium Exploration

Improvements in the Measurement
of Natural Gamma Radiation

Borehole Logging

Uranium in Granites

Recognition of Uranium Provinces

Biogeochemical Exploration for Uranium

Non-radiometric Subsurface Geophysical
Techniques in Uranium Exploration

Review successful exploration programmes

Demonstrate minerals which can serve as indicators of uranium

Consider whether and how radon and helium can be used as indicators

Improve current measurement of natural gamma
radiation emitted from uranium deposits

Develop and standardise the use of logging equiment and improve the

interpretation of borehole data

Develop techniques for discovery and evaluation of the uranium-bearing
granites

Improve the ability to recognise regions as uranium p;ovinces

Develop biogeochemical techniques for locating blind ore bodies

Investigate the existing geophysical exploration systems and compile
physical properties of uranium deposits

Exploring for uranium in the Lake Fromo aroa of Soutrt Austrnlia. Dril l ing, fol lowed by logging of the borehole, is the
primary techniejue used to discover now deposits in ninny major uranium orcas The highly specialised logging equip-
ment is mounted in the truck in the foreground ,
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used and developing new extraction techniques to
recover uranium from resources which, either for
technological or economic reasons, cannot at pre-
sent be exploited.

During 1980, the NEA/IAEA Working Group on
Uranium Extraction prepared a detailed file on
present technology and operating practices, and
reviewed active research in the field to identify ar-
eas for further study. Work was also started on
the first draft of a report on uranium extraction
technology which is scheduled for publication in
late 1981 or early 1982. This report will deal in
detail with the processes used, together w.'th
details of the continuing research.

MEETING THE NEEDS OF NUCLEAR
POWER PROGRAMMES

The Working Party on Nuclear Fuel Cycle Re-
quirements (WPNFCR), the secretariat of which is
assumed jointly by the NEA and the IAEA, has
agreed on nuclear power growth forecasts for the
period 1980 -1990 for the OECD Member
countries as the basis for the NEA report on
nuclear fuel cycle requirements to be published in
1981. The Working Party has also agreed on

forecasts, for the same period, for countries out-
side the OECD area, on the basis of appraisals
prepared by the NEA Secretariat. Finally, a revised
methodology for projecting the nuclear power
growth between 1990 and the year 2025, the
time horizon of the WPNFCR work, has also been
prepared and this will be reflected in the 1981
report.

USING NUCLEAR FUEL
MORE EFFICIENTLY

A report was prepared by a Group of Experts on
various ways of improving the utilization of
nuclear fuel in power reactors. The largest reduc-
tion in natural uranium requirements and conse-
quently the largest increase in uranium utilization
can, of course, be achieved by the deployment of
fast breeder reactors, but important savings could
also be realised by recycling uranium and pluton-
ium in light water reactors and by introducing the
once-through low enriched uranium fuel cycle in
the heavy water reactor. The Group considered at
some length reductions in natural uranium re-
quirements in the context of the LWR operating in
the once-through mode, such as improvements in
the reactor design and longer irradiation in
operating reactors.
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VI

TECHNICAL CO-OPERATION

GAS-COOLED FAST REACTOR
DEVELOPMENT

Since 1971, the Co-ordinating Group on Gas-
Cooled Fast Reactor Development has en-
deavoured to establish a co-ordinated programme
for work to be undertaken on gas-cooled fast
reactors (GCFR) reflecting development work at
national research centres and by industrial un-
dertakings in the participating countries. In 1980,
eleven countries and two international bodies
were represented in the Group30.

In addition to its programme on the consolida-
tion of the reference design of a GCFR, the Co-
ordinating Group sponsored two specialist
meetings during 1980.

An extensive CGFR Status Report was
published at the beginning of the year. It con-
cluded that the GCFR presented the prospect of
an attractive system. Preparation of the report
reinforced the Group's view that there were no

30 Austria, Belgium, France, the Federal Republic of
Germany, Italy, Japan, the Netherlands, Sweden, Switzer-
land, the United Kingdom, the United States, the Commis-
sion of the European Communities, and the European
Association for the Gas-Cooled Breeder Reactor (GBRA).

31 The European Company for the Chemical Processing
of Irradiated Fuels was set up as an OECD joint undertaking
in 1957 at Mol in Belgium by thirteen Member countries:
Austria, Belgium, Denmark, France, Federal Republic of Ger-
many, Italy, the Netherlands (which withdrew in 1975),
Norway, Portugal, Spain, Sweden. Switzerland and Turkey
(which withdrew in 1980). The Company ceased reprocess-
ing operations in 1974 but its duration has been extended
until 1982 to enable the Company to carry out a technical
programme to meet <ts remaining legal obligations.

32 The main features of the Convention are described in
the Seventh Activity Report of NEA.

feasibility issues which could not be solved. In this
light and having regard to the priority afforded by
the GCFR concept in most Member countries and
to the competing demands on the resources of the
Agency, the Steering Committee for Nuclear
Energy, at its meeting in October, decided not to
extend the mandate of the Group at this time.

JOINT UNDERTAKINGS

Eurochemic

During 1980, Eurochemic31 continued the
successive transfer of the Company's industrial
site and installations to a Belgian Company, to be
created under a Convention concluded between
Eurochemic and the Belgian Government32. The
first transfer of ownership took place in 1979,
when the Kingdom of Belgium, acting on behalf of
the new Company to be constituted, became
owner of the fuel reception and storage building.
In 1980, the ownership of further parts of the site,
in particular the reprocessing plant and its aux-
iliary installations, were transferred to the
Kingdom of Belgium. A memorandum of
acceptance was signed confirming the completion
of the cleaning and decontamination works in the
transferred areas for which Eurochemic was res-
ponsible.

Meanwhile, Eurochemic pursued its bituminisa-
tion programme relating to the low- and medium-
level radioactive wastes resulting from the Com-
pany's reprocessing and decontamination
activities. By the end of 1980, more than half of
the volumes of medium-level effluents resulting
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from the operation of the Eurochemic plant had
been conditioned and put in drums which are now
being stored on the site, in special bunkers con-
structed for the purpose.

Eurochemic's high-level wastes resulting from
the reprocessing of highly enriched uranium fuel
will be vitrified according to the AVM process
developed by the French Commissariat à I'Energie
Atomique at Marcoule. The Company's high-level
liquid wastes resulting from the reprocessing of
natural and slightly enriched uranium will be
vitrified according to the PAMELA process of the
Deutsche Gesellschaft für Wiederaufarbeitung
von Kernbrennstoffen (DWK). Preparation of the
construction of the PAMELA demonstration
facility, which is to begin in mid-1981, had made
good progress. The supporting R & D work con-
tinued under the terms of a co-operation agree-
ment between Eurochemic and DWK.

Haiti fin Ruactur Project

The co-operative programme of research at the
OECD Halden Reactor Project33 focusses on the

33 The Halden Project dates from July 1958. when the
Boiling Heavy Water Reactor at Halden, south of Oslo, built
and owned by the Norwegian Institutt for Atomenergi (now
the Institutt for Energiteknikk), became a Joint Undertaking
of the Agency. Signatories to the present Agreement, which
covers the three-year period 1979-1981, are - besides the
Norwegian Institutt for Energiteknikk — the Austrian
Forschungszentrum Seibersdorf GmbH, the Central
Electricity Generating Board of the United Kingdom, the
Danish Energy Agency, the Finnish Ministry of Trade and In-
dustry, the Italian Comitato Nazionale per I'Energia Nucleare,
the Japan Atomic Energy Research Institute,
Kernforschungsanlage Jülich GmbH (representing a German
group of companies working in agreement with the Federal
Ministry of Research and Technology), the Netherlands
Energy Research Foundation. Studsvik Energiteknik AB of
Sweden, and the United States Nuclear Regulatory Commis-
sion. Other United States organisations — Combustion Engin-
eering Inc., the Electric Power Research Institute, Inc., and
General Electric Co. - participate as associated parties.

The OECD Halden Project conducts research in two main areas: in-reactor testing of nuclear fuel performance and
hehavioiu in abnormal situations and development of computerized systems for monitoring and controlling reactor
status. For ciemonsliation purposes, the Project's research reactor has been run under computer controi with the
principal conventional control room held on standby.
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two main areas of process control and supervi-
sion, and fuel reliability and safety. The efforts in
the first area are directed towards exploiting the
capabilities of modern process computer
technology to improve the efficiency and safety of
nuclear power plants. The Project has investigated
the merits of a variety of computer-based
approaches to control and instrumentation needs,
and has developed prototype programmes for
several specific applications. The Project's fuel
programme aims at providing high quality detailed
performance data on light water reactor fuel from
in-reactor measurements. This contributes to es-
tablishing design and operational guidelines for
defect-free operation, and to defining fuel
performance characteristics under postulated
accident conditions used in support of safety
evaluations34.

•hiiernutsonal Food irradiation Project

The programme of work of the International
Project in the Field of Food Irradiation35 has, as its
principal aim, the provision of objective
wholesomeness and related data on which nation-
al and international judgements can be made as
to the acceptability of irradiated food for human
consumption. International co-operation has
enabled participating countries, for a modest con-
tribution, to obtain the results of extremely costly
animal feeding and related studies which would
be beyond the resources of most if acting alone.
Those studies have been carried out on a wide
variety of irradiated food products by specialized
laboratories under Project contracts and have
been supplemented by investigations into the
methodology of food testing undertaken at the
Project's laboratories at the Host Centre in
Karlsruhe, the Project's Co-ordinated Programme
on the Radiation Chemistry of Food and Food
Components (CORC programme) and studies
reported in the scientific literature.

The Project has been guided in its work by the
recommendations of Joint FAO/IAEA/WHO Ex-
pert Committees on the Wholesomeness of
Irradiated Food. The Committee in 1976 ex-
amined data prepared by the Project on a variety
of irradiated foods and recommended the
acceptance for human consumption of wheat,
wheat flour, potatoes, chicken, papaya and
strawberries. A further Joint Expert Committee
met in October and November 1980 and in addi-
tion to recommending the acceptance of addition-
al food items (fish and fish products, onions, rice.

Irradiation treatment of foods has been shown to he
very effective in reducing losses due to bacterial
damage, inset t infestation, spoilage a;>d untimeiy ger-
minaiion c!un:tn prolonged periods of

cocoa beans, dates, mangoes, pulses, spices and
condiments) was able, on the evidence prepared
by the Project, to recommend the general
acceptability of food irradiated up to an average
overall dose of 10 kGy (1 Mrad). This provides a
dose range suitable for treating almost all foods
consumed by man and entering into national and
international trade.

The Project's main objective has thus been
achieved and it now remains for the findings of
the Joint Expert Committee to be approved and
recommended to governments under the Codex
Alimentarius Commission's procedures, which
govern international trade in food commodities.

The way will then be clear for the com-
mercialization of irradiated foods and new inter-
national initiatives are under consideration to ex-
amine the technological, legal, market research
and other aspects involved.

34 More detailed technical descriptions of the activities
at Halden may be found in the annual reports on the Project
published by the Nuclear Energy Agency.

35 The International Project in the Field of Food Irradia-
tion was set up in 1971 under the sponsorship of NEA, the
International Atomic Energy Agency and the Food and
Agriculture Organisation of the United Nations. The Project
Agreement will be terminated on 31st December 1981. Dur-
ing its lifetime the Project has been supported by
organisations in the following 26 countries:

Australia, Austria, Belgium, Brazil, Canada, Denmark, Fin-
land, France, Federal Republic of Germany, Ghana, Hungary,
India, Iraq, Israel, Italy, Japan, the Netherlands, Norway,
Portugal, South Africa, Spain, Sweden, Switzerland, Turkey,
the United Kingdom and the United States.
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VII

NUCLEAR SCIENCE

INTRODUCTION

The nuclear science programmes of NEA con-
centrate on basic and long-term applied physics
research relevant to resolving the technological
problems of nuclear power. They group together
the activities of the NEA Committee on Reactor

Physics (NEACRP) and the NEA Nuclear Data
Committee (NEANDC) and are supported by the
NEA Data Bank, which exercises a largely
operational role. The Data Bank provides a central
point for the collection, testing and distribution of
nuclear data and computer programs covering a
wide range of problems in nuclear energy.

The NEA Data Bank is housed at Saclay, France, in a building genetously provided and serviced by the French Com-
missariat â I'Energie Atomique.
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NEA SCIENTIFIC COMMITTEES

The Agency's two Scientific Committees exist
primarily to exchange information between NEA
countries on scientific developments in their
respective fields. They depend on the vigour of the
research programmes in reactor physics and
nuclear data for nuclear power applications con-
ducted within the Member countries and provide
opportunities for senior scientists and project
directors to meet to discuss important problems
affecting their technological development pro-
jects. These discussions also serve as an informal
means for co-ordination of research efforts to ac-
quire more accurate nuclear data or to improve
the predictive ability of the computer programs to
solve design and control problems centred on
reactor neutronics.

Committee on Reactor Physics

So as to permit more fruitful exchanges, the
Committee has agreed to concentrate its atten-
tion on a few key areas of current interest. For
light water reactors, this includes the develop-
ment and interpretation of in-core measurements
in operating reactors and calculational techniques
used in reactor and fuel simulation studies; for
breeder reactors, the influence of a heterogeneous
core (rods containing breeder reactor material
mixed among fuel elements) on reactor stability
under conditions of overheating; and for fuel cycle
facilities, prevention of criticality accidents of a
particular design of spent fuel transport flask. A
meeting of the Committee was held in the autumn
to review progress in these areas.

Nuclear Data Committee

Members of NEANDC are concerned with the
nuclear data needed for reactor design. After
some thirty years of intense activity in neutron
physics measurements, there are still gaps in
available neutron data and, in certain critical ar-
eas, the experimental accuracy desired has not yet
been reached. The conservative assumptions
employed in design calculations to take account
of such data uncertainties require that significant
margins be provided in fuel inventories, core sizes,
control rod performances and other key factors,
which add millions of dollars to the cost of a
power reactor.

Refinement of these data is being obtained
through the construction of new accelerators and
the upgrading of linear accelerators used for
accurate cross-section measurements. It also
results from new activities placing emphasis on
programmes of " integral" measurements
designed to test and adjust the data in a physical
environment similar to that for which the data will
be used, and on long-term data "evaluation"
programmes aimed at producing a relatively com-
plete set of recommended data values derived,
where possible, from measurements and also
from estimates based on nuclear theory.

During 1980, the NEANDC has continued to
take stock of the problems in this field, notably
those linked with the improvement in the techni-
ques for analysing data, and the whole range of
measurements required. Requests for new mea-
surements are reviewed in the light of national
nuclear development programmes, and in-
corporated in the NEACRP/NEANDC "super
priority" list of desired data or the more general
world request list "WRENDA"38. A NEANDC
Sub-Committee monitors progress within the
super priority list.

The first in a series of monographs on topics in
nuclear measurements and on the applications of
nuclear data in reactor technologies was com-
pleted in 1980 under the title. Nuclear Fission and
Neutron-Induced Fission Cross-Section.

NEA DATA BANK

To assist the Member countries in making
effective use of the substantial ouput of research
in nuclear science, NEA operates a specialised in-
formation centre, the NEA Data Bank37. The Data
Bank operates a computer facility which provides
scientists and technologists with access to a store
of nuclear physics information and the ability to
process it and to collect, compile and verify com-
puter programs used in reactor design and in
other calculations over a wide range of nuclear
energy applications.

36 World Request List for Nuclear Data.
37 Participants in the Data Bank are: Austria, Belgium.

Denmark, Finland, France, the Federal Republic of Germany,
Greece, Italy, Japan, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, Turkey and the United King-
dom.
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Communication with !nrge computers at C.IS1. On lha
right -hand side of the foreground ara the iapaa, listings
and reports which together niakc up a "program
package".

The Data Bank publishes and maintains an in-
dex of new measurements, CINDA38, which in
1980 contained about 180,000 entries for a total
of some 35,000 articles on experimental and
theoretical neutron physics. When the final data
become available, they are compiled at the Data
Bank or one of the other three regional data
centres serving different parts of the world39 and
sent to requesters in a format appropriate to the
intended use.'

Feasibility studies were carried out in the latter
part of 1980 on the establishment of a common
European/Japanese evaluated nuclear data
library. The proposed library would contain con-
tributions from laboratories in the participating
countries, co-ordinated by a joint NEACRP-
NEANDC management group.

In its location in the Centre d'Études Nucléaires
at Saclay, France, the Data Bank has access to
the largest computer park in Europe run by the
CISI (Compagnie Internationale de Services en In-
formatique). A PDP 11/70 satellite computer in-
stalled at the Data Bank serves as a remote sta-
tion for transmitting work to the large computers,
as a data base carrier, and for many smaller jobs
in the daily work of the NEA Data Bank.

The Data Bank also collects computer
programs generated in other fields of NEA activity
(nuclear safety in particular). This complementary
information is of interest to a wide range of users
in Members countries.

Wueiear Data Services

The Data Bank now contains a full range of
"end user" data files concerning fission reactor
development, design and operation. Nuclear data
are provided by the Data Bank on magnetic tape,
supplemented by explanations in printed form.
Approximately 230 requests for nuclear data were
received in 1980, of which about half were for
evaluated data.

38 Computer Index to Neutron Data.
39 (NNDC Brookhaven for North America, CJO Obninsk

for the USSR and IAEA for all other non-OECD countries).

40 Computer Program For Transient Thermal Hydraulic
Analysis of Nuclear Reactors and Related Systems.

C o m p u t e r P r o g r a m Serv i ces

One of the Data Bank's main computei
program services is the "packaging" of programs
for transfer to users in a form and with appropriate
assurance that it will serve the purpose intended.
When a program not yet in the Data Bank master
files is requested by a user, it is obtained from the
author and checked for completeness. It is then
compiled and verified on an appropriate computer
and provided with appropriate explanatory mater-
ial.

During 1980, the current Master File contained
989 distinct tested programs. A total of about
950 packages were sent out, including 110 to
users in non-OECD countries under a service
arrangement with IAEA. An improved abstract
publication and better indexing of the abstract
collection will help in identifying alternative
programs for a given use.

User workshops were held to compare exper-
ience in using the very complex RELAP*0 safety
code, and to promote codes of 'European/-
Japanese origin in the United States. The Service
on Experience in Code Utilisation (SECU) has
been extended to provide more general informa-
tion about user requirements and difficulties in
applying codes supplied by the Data Bank, as well
as detailed comparisons of important codes in a
given field.
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VIII

ORGANISATION AND ADMINISTRATION

STEERING COMMITTEE FOR WUCLEAÍ8
ERIERGV

The Steering Committee for Nuclear Energy
held two sessions respectively in April and
October 1980. The Bureau of the Committee was
composed of Mr. H. Murata (Japan) — Chairman,
and Messrs. J. Cunningham (Ireland) and V.O.
Eriksen (Norway) — Vice-Chairmen.

At a Special Session which the Steering Com-
mittee for Nuclear Energy held on 15th-

16th October 1980, the general orientation of the
Agency's programmes and objectives was
reviewed in the light of current developments in
the field of nuclear energy, and the future role the
Committee should itself play in this respect was
also considered. The Steering Committee con-
firmed that the existing broad balance of priorities
between the different parts of the NEA
programme was appropriate, but decided that
more attention should be given to the policy im-
plications of the contents of the programme. For

The Steering Committee for Nuclear Energy in Session.
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Table 6

Organisation Chart of the OECD Nuclear Energy Agency
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this purpose, it was decided to develop analyses
of these policy implications, based on the work of
the Agency and its own reviews, and to dis-
seminate them as appropriate.

With a view to reinforcing horizontal co-
ordination between the various technical areas of
the programme and developing a stronger vertical
relationship with the technical committees of the
Agency, the Committee decided to undertake
regular examinations of the programmes of each
of the standing Committees of NEA. To this end,
these Committees will review the strategy and
priorities of their respective programmes. These
reviews will also have the object of concentrating
their efforts on priority topics within the capacity
of the Secretariat resources available, or of others
available through extra-budgetary means. It is ex-
pected that, by this process, the standing Com-
mittees will identify those aspects of their work
which would be appropriate for consideration by
Member Governments at the level of the Steering
Committee.

STAFF

In 1980, the total staff establishment of the
Agency remained at 85, of which 58 were in the
Secretariat (including 28 professional staff) and
27 in the Data Bank. Fourteen of the latter were
at professional level.

The structure of the Secretariat in 1980, in-
cluding the Data Bank, is shown in Table 6.

BUDGET

The appropriation authorised for the Agency as
a whole in 1980 amounted to 28.8 million francs,
of which 19.3 million francs represented
appropriations in respect of staff. The difference
between these amounts and the corresponding
figures for 1979 (see Table 7) arises mainly from
increases in price levels. As regards the Data
Bank, price increases were, however, largely com-
pensated by savings which had been made possi-
ble by completion of the transition to the new
mode of operation and new computer environ-
ment established at Saclay since the beginning of
1978.

Table 7

The NEA Budget

Secretariat

Data Bank

Total

Total
Appropriations*

16.6

9.7

26.3

1979
Appropriations

for staff*

11.8
5.4

17.2

Total
Appropriations

18.9
9.9

28.8

1980
Appropriations

for staff*

13.4
5.9

19.3
•In million French Francs.
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Annex I

List of Workshops, Specialist Meetings and Symposia organised during 1980

Workshop on Methodologies for Forecasting Availabi-
lity of Uranium, Grand Junction, Colorado, USA, organi-
sed jointly with IAEA, 20-21 February 1980.

Workshop on CSNI International Standard Problem on
Consequence Models, Paris, 3 and 4 March 1980.

Specialist Meeting on Decommissioning Requirements
in the Design of Nuclear Facilities, Paris, 17-19 March
1980.

Workshop on R & D in Geochemical Exploration for
Uranium, Hannover, Federal Republic of Germany, orga-
nised jointly with IAEA, 14th April 1980.

Specialist Meeting on Nuclear Aerosols in Reactor
Safety, Gatlinburg, Tennessee, USA, 15-17 April 1980.

Workshop on Borehole and Shaft Plugging, Colombus,
Ohio, USA, organised jointly with the United States
Department of Energy, 7-9 May 1980.

Workshop on Intermediate Level Waste Management,
London. United Kingdom, 14-16 May 1980.

Workshop on R & D in the Use of General Geophysical
Sub-Surface Techniques in Uranium Exploration,
Toronto, Canada, organised jointly with IAEA, 23-24 May
1980.

CSãll Specialist Meeting on Reliability of Ultrasonic
Inspection of Austenitic Stainless Steel Compo-
nents, Brussels, Belgium, 29-30 May 1980.

CSNI Workshop on Reactor Safety Computer Program
Experience, Paris, 18-20 June 1980.

CSNI Specialist Meeting on Safety Aspects of Fuel
Behaviour in Off-Normal and Accident Conditions,
Espoo, Finland, 1 -4 September 1980.

Workshop on Radionuclide Release Scenarios for Geo-
logic Repositories, Paris, 8-12 September 1980.

Specialist Meeting on Heat Transfer in Gas-Cooled
Fast Reactors, Berkeley, United Kingdom, 15-
17 September 1980.

CSNI Specialist Meeting on Probabilistic Methods in
Seismic Risk Assessment for Nuclear Power Plants,
Lisbon, Portugal, 30 September-3rd October 1980.

Workshop on Acid Digestion, Richland, Washington, Uni-
ted States, 7-9 October 1980.

Workshop on the CSNI International Standard Pro-
blem on Consequence Modelling, Paris, 13-15 October
1980.

Specialist Meeting on Nuclear Data and Benchmarks
for Reactor Shielding, Paris, 27-29 October 1980.

Workshop on Radioactive Waste Washing, Cadarache,
France, 19-21 November 1980.

Workshop on Units for Natural Gamma Radiation Mea-
surement, Paris, 13-14 November 1980.

CSNI Specialist Meeting on Instrumented Precracked
Charpy Testing, Palo Alto, California, United States, 1 -
3 December 1980.

CSNI Workshop on Selected FCI Experiments,
Karlsruhe, Federal Republ;_ of Germany, 2-4 December
1980.

International Symposium on Management of Gaseous
Wastes from Nuclear Facilities, Vienna, Austria, orga-
nised jointly with IAEA, 18-22 February 1980.

Seminar to Present Codes of European and Japanese
Origin, Argonne, Illinois, United States, 5-6 May 1980.

International Symposium on the Impacts of Radionu-
clide Relesse into the Marine Environment, Vienna,
Austria, organised jointly with IAEA, 6-10 October 1980.

Annex II

List of Publications and Printed Material produced in 1980

Report on Uranium: Resources, Production and
Demand, dated December 1979.

Report on the Plate Inspection Programme (Report from
the Plate Inspection Steering Committee - PISC), dated
November 1979.

Proceedings of the Workshop on the Use of Argillaceous
Materials for the Isolation of Radioactive Waste,
10th-12th September 1979.

Proceedings of the Third Seminar on Marina Radioscology,
Tokyo. 1 st-5th October 1979.

Proceedings of the Specialists' Meeting on the Calculation
of 3-Dimensional Rating Distributions in Operating
Reactors, Paris, 26th-28th November 1979. >

Report by a Group of Experts on Radiological Significance
and Management of Tritium, Carbon-14, Krypton-85
and lodine-129, dated April 1980.

Proceedings of the Specialist Meeting on Decommissioning
Requirements in the Design of Nuclear Facilities,
Paris, 17th-19th March 1980.

Report on Review of the Continued Suitability of the
Dumping Site for Radioactive Waste in the North-
East Atlantic, dated April 1980.

Report on Reference Seismic Ground Motions in
Nuclear Safety Assessments, dated June 1980.

Proceedings of the Workshop on Borehole and Shaft Plug-
ging, Columbus, May 1980.

Nuclear Law Bulletin No. 25 and 26.
Index to Nuclear Law Bulletin No. 1 to 25.
IUREP - Orientation Phase: Summary Report of the

Mission to Portugal.
Newsletter on Radionuclides Migration in the Geosphere

No. 2 and 3.
Information Brochure on International Co-operation for

Safe Nuclear Power.
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IRELAND-IRLANDE
TDC Publishers - Library Supplier»
12 Nortk Frederick Street. DUBLIN I Tel. 744835-749677
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Sub-deposiuri:
Editrice e Libreria Herder,
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Libreria Hocpli. Via Hoepli S. 20121 MILANO. Tel. 86S446
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ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT

Contact:
Richard Kovan (524.96.67)

PRESS/A(81)31
Paris, 29th June, 1981

NINTH ACTIVITY REPORT OF THE

NUCLEAR ENERGY AGENCY

The Nuclear Energy Agency (OECD/NEA) announced today
publication of its Ninth Activity Report describing the main
features of the Agency's work during 1980. The Report also
discusses the state and prospects of the nuclear industry in
OECD countries.

Given the growing interest in nuclear technology,
the Agency is publishing this Report in a new format designed
to make the results of NEAfs work accessible to a wider
audience and to contribute to improved public understanding
cf nuclear issuei »

The Report states that "in spite of the widely
reaffirmed need for OECD countries to move away from oil
dependence, and therefore to stimulate every available
alternative source of energy, little or no progress was made
during 1980 in reinforcing nuclear programmes, except in the
case of France. Among the causes are general economic
difficulties, the crisis of public confidence in nuclear power
and uncertainties concerning the regulatory processes for
licensing plants. Confidence in the nuclear industry has been
seriously affected and there is growing doubt about its future
capability to support enlarged nuclear programmes.

"Paradoxically, there are emerging signs that broad
support for nuclear programmes is more widespread than is
reflected by this situation and the extreme caution shown by
many goverments. This suggests that decisions carried through
with greater determination by the responsible authorities
would attract more support than is usually assumed.

"In this state of affairs, the Nuclear Energy Agency
is more than ever concerned with providing governments with
the technological bases to support positive policy decisions
in this difficult field.»

E.11592
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More details concerning the state of nuclear power
in the OECD area is shown in the attached Annex, together with
the remaining highlights of the Agency's work in 1980.

Members of the press may obtain a copy of the Report
for review from the Nuclear Energy Agency, 3S, boulevard Suchet,
75016 Paris, France.



ANNEX

The State of Nuclear Power Programmes

in the OECD Area

During 1980, eight nuclear power stations, five in
France, two in the United States and one in Finland, went into
commercial operation, bringing the total in the OECD area to
193. In addition, 12 others were completed and in the process
of coming into operation. These 205 plants are four more than
at the end of 1979.

During the year 18 stations (19.1 GV) were ordered,
eight by France, four each by Japan and the United Kingdom
and one each by Germany and Spain. Sixteen station orders
were cancelled, all in the US (18 GVi). There were 56 stations
on order, compared to 62 at the end of 1979» and 162 under
construction, two more than last year.

Electricity production from nuclear plants has
increased by some 5# during 1980. This is a slight improvement
compared to 1979, where the increase over 1978 was only 2.5l/ó,
mainly due to the negative effect of the Three Mile Island
incident.

The foreseen rate of growth of the nuclear share of
electricity production noted in the table is a relatively
modest objective involving average growth rates of nuclear
electricity production of some 15ft until 1985 and of some
10% afterwards. This growth will require a completion of some
20 stations per year. This figure, set against an estimated
reactor manufacturing capacity at present in OECD countries of
about 50 or 60 power stations per year, indicates that there
still exists a substantial potential to move further away from
oil. This would require a more determined application of the
nuclear option.

The Growth of Nuclear Power in the OECD Area in the Next Decade

Plants operating, no.

Total generating capacity

Share of total electricity
production

1980

193
113 GWe*

11 %

1985

298

220 GWe

19 %

1990

408

330 GWe

25 %

* In commercial operation.



One way of speeding up the introduction of nuclear
energy would be a shortening of the excessively long lead times
between initial decision-making and completion of power plant
construction. A means to this end would be a more determined
policy of standardisation in design practices, as attempted in
several OECD countries with the achievement of construction
times of as little as 5 or 6 years. There are no intrinsic
reasons why the nuclear community should not be able to repeat
these achievements. Sustained efforts are required in public
information to encourage the development of a public consensus
on nuclear energy, This, in conjunction with more determined
political leadership, would permit more effective pursuit of
the nuclear option.

RADIOLOGICAL AND ENVIRONMENTAL IMPACTS OF NUCLEAR ACTIVITIES

Work continued in developing revised international
safety standards for the nuclear fuel cycle industry.
Considerable progress has been made towards providing an
up-to-date basis for legislation and regulations at national
level for the protection of both workers and the general
population.

The application of radiation protection and waste
management principles to the management of uranium mill
tailings is being studied and the technical means evaluated
of monitoring and limiting their environmental effects.
During the year, radiation protection studies were completed
on the significance of the release during normal operation
of nuclear reactors and reprocessing plants of those radio-
nuclides which could build up in the atmosphere, both
regionally and on a worldwide scale. Other studies covered
the biological and environmental behaviour of plutonium
and the problems of radiation exposure of workers in the
industry.

Radioactive Waste Management and Disposal

The Agency's programme in the field of radioactive
waste management ranges from treatment, conditioning and
storage of waste, to disposal issues. Two state-of-the-art
reports were completed on decontamination and cutting techniques
for decommissioning? and preparations were made to organise
international projects in this field.

The Multilateral Consultation and Surveillance
Mechanism for Sea Dumping of Radioactive Waste was applied to
two operations, carried out by four Member countries, in which
low level radioactive wastes were disposed of in the North
East Atlantic Ocean. An international programme of scientific
investigations related to the disposal site employed was also
developed during the year.

Disposal of high level wastes in suitable geological
emplacements is the option currently receiving most attention.
During 1980, arrangements were completed for the "Stripa
Project" in which the characteristics of granite rock as a
repository are being studied in Sweden, In addition, two
workshops were held on related questions.



NUCLEAR SAFETY

Exchange of nuclear safety information continued as a
priority task, A revised compilation of the research projects
in Member countries was published in a new edition of the
Nuclear Safety Research Index. A more elaborate Incident
Reporting System was initiated to alert reactor operators and
responsible authorities concerning accidents and other
abnormal occurrences in operating plants throughout the OECD
area. This is intended also to help identify possible generic
safety problems.

A YJorking Group studying loss-of-coolant accidents and
Emergency Core Cooling Systems concluded that the experimental
information developed after many years of research now permits
resolution of the most urgent uncertainties regarding large
breaks. Research in this field is now concentrating on less
severe, although more likely loss-of-coolant accidents and the
behaviour of fuel during abnormal core conditions. Related
areas are also receiving special attention. The nature of the
research stimulated by the accident at Three Mile Island and its
implications for future work were analysed in a published
Report, Similarly, this accident has triggered additional
research wühin NEA on methods to assess and quantify human
performance during accidents as well as during normal plant
operation.

A Report examining the safety of each individual
stage of the nuclear fuel cycle was completed, the main
conclusion being that the required information and experience
already exists for the safe development of fuel cycle activities.

International Standard Problem exercises were developed
to validate procedures and analytical tools used in nuclear
safety assessment. An example is the Plate Inspection
Programme, completed in 1980, in which testing laboratories
in ten countries applied standardised non-destructive test
procedures to locate implanted defects in three heavy section
steel plates of the type used for fabricating reactor pressure
vessels. Following the successful completion of this exercise,
a second more extensive plate inspection programme has now been
initiated.

Nuclear Licensing

Despite the wide variety of procedural and legal
frameworks for licensing nuclear plants in Member countries,
very similar approaches to basic safety needs are" followed by
licensing authorities. A consensus Statement outlining agreed
aims of siting criteria was adopted and published during the
year.
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NUCLEAR DEVELOPMENT

Present levels of uranium production capacity exceed
current demand but significant investment is required if
shortfalls are to be avoided towards the year 2000. This
conclusion of the December 1979 Report on "Uranium Resources,
Production and Demand" led, during 1980, to attention being
focussed on uranium availability in the longer term. The
reliability of the projections was improved with collection
and analysis of more detailed information on the geological
nature of existing uranium deposits and the methods used at
operating mines and mills. Several technical programmes were
designed to stimulate exploration and develop exploration and
extraction technology.

Identification of new regions to explore for uranium
is the main aim of the IUREP (International Uranium Resources
Evaluation Project). During 1980, missions took place to
several countries to investigate their potential.

NUCLEAR LAW

To encourage harmony in the nuclear legislation of
Member countries, a study of legal and administrative
requirements in the field of radioactive waste management was
pursued. Two legal studies were also published: one on the
regulation of transport of radioactive materials and the other
on licensing systems and inspection of nuclear installations,

NUCLEAR SCIENCE

In 1980, items of interest in the field of reactor
physics included, in nuclear safety, prevention of criticality
accidents for spent fuel transport flasks; and, in light water
reactor operation, development and interpretation of in-core
measurements and calculational techniques used in reactor and
fuel simulation studies, refinement of neutron data also
remained a high priority. During 1980, the NEA Data Bank,
a specialised information centre, continued to refine its
services and stock of computer programs.



RARTIGRATING

Australia, Austria, Belgium, Canada
Denmark, Finland, France, Federal
Republic of Germany, Greece, Iceland
Ireland, Italy, Japan, Luxembourg
Netherlands, Norway, Portugal, Spain
Sweden, Switzerland, Turkey, United

Kingdom, United States.


