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

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

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

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

The Signatories of the Convention on the OECD are Austria, Belgium, Canada, Denmark,
France, the Federal Republic of Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom
and the United States. The following countries acceded subsequently to this Convention (the
dates are those on which the instruments of accession were deposited): Japan (28th April,
1964), Finland (28th January, 1969), Australia (7th June, 1971) and New Zealand
(29th May, 1973).

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

The OECD Nuclear Energy Agency (NEA) was established on 20th April, 1972, replacing
OECD's European Nuclear Energy Agency (ENEA) on the adhesion of Japan as a full
Member.

NEA now groups all the European Member countries of OECD and Australia, Canada,
Japan, and the United States. The Commission of the European Communities takes part in the
work of the Agency.

The primary objectives of NEA are to promote co-operation between Us Member governments
on the safety and regulatory aspects of nuclear development, and on assessing the future role of
nuclear energy as a contributor to economic progress.

This is achieved by:

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

- keeping under review the technical and economic characteristics of nuclear power
growth and of the nuclear fuel cycle, and assessing demand and supply for the different
phases of the nuclear fuel cycle and the potential future contribution of nuclear power
to overall energy demand;

- developing exchanges of scientific and technical information on nuclear energy,
particularly through participation in common services;

- setting up international research and development programmes and undertakings
jointly organised and operated by OECD countries.

In these and related tasks, NEA works in close collaboration with the International Atomic
Energy Agency in Vienna, with which it has concluded a Co-operation Agreement, as well as
with other international organisations in the nuclear field.
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Director of Information, OECD

2, rue Andre-Pascal, 75775 PARIS CEDEX 16, France.



FOREWORD

If the intensity of the economic recession seemed to be decreasing in 1983,
the signs of recovery were mixed and unevenly distributed throughout the OECD
community and the improving conditions made little visible impact on nuclear
prospects.

During the year the nuclear contribution to electricity generation continued to
climb steadily and nuclear generating capacity increased, but it may be another
year or more before energy demand in the OECD area produces the forward
momentum needed if nuclear programmes are to reach the targets that have been
set for the next 10-15 years.

This is not to say that 1983 was a period of hesitancy or slowing down in
international co-operation. Indeed quite the opposite was the case because of the
evolution in the nature and scope of the Agency's work during the year which led
to an intensification of activities in several key areas.

In the field of nuclear safety the NEA worked to achieve international consen-
sus on safety technology and an alignment of regulatory policy. In radioactive
waste management the programme laid emphasis on the evaluation of disposal
systems for high level waste. The Agency also continued to reinforce and broaden
analytical work on the economic and technical aspects of nuclear power growth
and the nuclear fuel cycle.

It was also a busy year for the special NEA international projects such as the
LOFT programme in the United States and The International Stripa Project in Swe-
den, which are separately described in this report.

Within the Organisation, close co-operation was maintained with the Interna-
tional Energy Agency (IEA)and the Environment Directorate. In addition, there was
the traditional collaboration with other international organisations active in the field
of nuclear energy co-operation, such as the International Atomic Energy Agency
(IAEA) and the Commission of the European Communities (CEC).

Beyond the usual incentive of pulling together budgetary and intellectual re-
sources for the benefit of all concerned, international co-operation provides valu-
able information for decision-makers. In this context the NEA continued its efforts
to present technical assessments which could be used for the definition ofnationai
policies and which would lead to improved public understanding of the contribu-
tion of nuclear power.
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HIGHLIGHTS

TRENDS IN NUCLEAR POWER

During 1983, the year in which the NEA celebrated
its 25th Anniversary, nuclear power steadily in-
creased its share of electricity generation in the
OECD countries, finishing the year with 16 per cent
of electricity compared with the 15 per cent achieved
in 1982. This should be seen against the figure of
2 per cent increase in electricity production during
the past two years, reflecting the fact that although
the long recession appeared to be ending, economic
recovery in many OECD countries was slow and
hesitant.

While the nuclear share of total electricity was ex-
pected to continue to grow, the respective plans of
OECD countries varied widely. The slackening of nu-
clear programmes hampered the implementation of
more coherent energy policies and the risk of future
energy shortages was still a reality in some coun-
tries. Short-term considerations sometimes ap-
peared to take precedence over longer-term needs.
This was not easy to understand when nuclear power
appeared to have a definite cost advantage over coal
for base load electricity generation in most of the
OECD countries.

Support for a more balanced approach to the de-
velopment of energy policies, which included a major
and increasing role for nuclear power in many coun-
tries, was provided by the OECD Council of Minis-
ters. The Ministers agreed that Member countries
should maintain reliable standards of nuclear reactor
safety and should continue to co-operate in these
matters. They also stressed the importance of inter-
national co-operation on spent fuel management
and waste disposal, areas in which the NEA is par-
ticularly active.

NUCLEAR DEVELOPMENT AND
THE FUEL CYCLE

The latest edition of the "Red Book", published
jointly by NEA and the International Atomic Energy
Agency (IAEA), confirmed that production of uranium
from exiting or committed facilities should ensure
that supply matched demand during the 1980's.
After the 1980's more uranium would need to be pro-
duced from facilities that h' < iot yet advanced
beyond, or even reached, the planning stage.

Over-production of uranium, combined with re-
ductions in nuclear power programmes, extended
the forward cover of reactor uranium requirements
and depressed the market, although the situation
showed signs of coming more into balance in 1983.

An NEA study, "The Cost of Generating Electricity
in Nuclear and Coal-Fired Power Stations" con-
cluded that nuclear had a clear economic advantage
over coal for base-load electricity generation, except
in situations where cheap coal was available close
to the load centre.

According to the report the reduction, or stabiliza-
tion, of nuclear capital costs by the shortening of
construction times and hence interest charges and
other measures, such as the co-siting of several
reactors on single sites with common services,
would further increase nuclear competitiveness.

NUCLEAR SAFETY TECHNOLOGY
AND LICENSING

In June the Agency arranged a special meeting of
the heads of Nuclear Regulatory Authorities from a
number of Member countries, at which suggestions
were made for reinforcing co-operation in the



framework of the Committee on the Safety of Nuclear
Installations (CSNI). It was agreed that countries
would inform each other before embarking on impor-
tant new departures in regulatory policy.

The rapidly growing amount of information ex-
changed through the Incident Reporting System
(IRS) was being processed through the NEA IRS
Data Bank, which was set up at the Ispra Joint
Research Centre of the Commission of the European
Communities.

Nine generic issues regarded as having major
safety implications were selected from the reports
submitted by both OECD and non-OECD countries
in an assessment and analysis carried out jointly with
the IAEA.

Four of the eight experiments planned in the OECD
LOFT programme, were successfully carried out.
This international safety research programme, man-
aged under the NEA sponsorship, is designed to pro
vide data for developing and verifying computer
programs, for identifying important accident
phenomena experimentally and for providing infor-
mation on the operator/plant interface.

RADIOLOGICAL AND ENVIRONMENTAL
IMPACTS OF NUCLEAR FUEL

CYCLE ACTIVITIES

Studies to examine the levels and trends of worker
exposure in nuclear facilities and aspects of radia-
tion hazards to workers in uranium mines were car-
ried out during the year. Work also continued on the
development of a common international understand-
ing of the way radiation protection objectives, based
on the recommendations of the International Com-
mission on Radiological Protection (ICRP), could be
applied to the long term management of radioactive
waste.

The NEA published a report on the meaning of a
"Demonstration" in the management of high level
waste, which concluded that the long term safety
aspects of waste management could only be de-
monstrated indirectly through predictive analyses
and modelling work. In parallel with this work the
NEA has also been studying the administrative, legal
and financial issues of long term radioactive waste
management.

Research and development activities were under-
way in various practical aspects of radioactive waste
disposal. Several international projects co-ordinated
by the NEA saw further progress in 1983, including
research into the disposal of high level waste in

geological formations and under the deep seabed
sediment layers.

LEGAL AFFAIRS

Several more countries were close to ratifying the
Protocols amending the Paris and Brussels Conven-
tions on nuclear third party liability. NEA experts
have also considered the third party liability issues
raised by the disposal of nuclear waste on the
decommissioning of nuclear plants.

The NEA published Volume I of a study on the
organisation and regulation of nuclear activities,
which reviewed national nuclear legislation and the
institutional frameworks in Member countries.

NUCLEAR SCIENCE

Evaluated cross section data for more than
300 isotopes and natural elements were covered in
the Joint Evaluated File (JEF) and simple benchmark
tests of the file against standard experimental results
were carried out in several locations.

The data in this file could provide the basis for a
new round of refinements in existing reactor designs
and could perhaps be extended and eventually
applied at higher neutron energies.

The NEA Data Bank, which has access to the
largest computing facility in Europe, continued to
serve Member countries in the testing and distribu-
tion of computer programs and the compilation of
experimental and evaluated neutron data.

JOINT UNDERTAKINGS

The Eurochemic Company continued to manage
the site end pursue its waste management prog-
ramme on behalf of the Belgian Government under
an agreement which extended the transitional period
to December 1984.

After the favourable vote by the Belgian Parliament
for recommissioning the plant the final decision on
its future, which is expected in 1984, depends on a
full evaluation of the technical, economic and safety
aspects of the project.

The Halden Reactor Project, launched in
July 1958, celebrated its 25th Anniversary during the
year. Research continued in the two areas of Fuel
Performance Experiments and Analysis and Com-
puterised Man-Machine Communication, both of
which are important to the operation and safety of
commercial nuclear power reactors.



TRENDS IN NUCLEAR POWER

NUCLEAR POWER GROWTH

The contribution of nuclear power to electricity
generation continued its steady increase and the
total nuclear production in 1983 was 11.6 per cent
higher than the previous year. The trend has been in
contrast to that of the total electricity production
which has gained only 2 per cent over the past two
years, reflecting the fact the recovery from the pro-

longed recession has just started and is under way
only in some OECD countries, while the economic
performance has remained less reassuring in others.

The total nuclear generating capacity increased to
160 GWe from 146 GWe the previous year. This in-
crease has, of course, resulted from the orders
placed during the 1970s and does not allow compla-
cency about future developments. In fsct the difficult
economic situation has still discouraged the energy

Forsmark nuclear power station, Sweden (Sato).



planners in many OECD countries and plans have
been adjusted further downwards1, notably in
France, Japan and Spain.

NBA Protections
of Installed Nuclear Capacity Within OECD

(netGWe)

1983 actual
1985
1990
2000

Present

ISO
201
282
392

1983

209
303

4S0

1982

216
315
489

The present aggregated NEA projection of nuclear
capacity is shown in the table, together with two pre-
vious projections published, respectively, one and

two years earlier. Some 282 GWe are now expected
to be installed in 1990 and 392 GWe by the year
2000. While the nuclear share for the OECO area in
1983 was 16 per cent the contribution foreseen at
the end of the century will be beyond 25 per cent of
total electricity. However, the situation between
OECD countries varies greatly and this trend has
been even more pronounced during 1983. There are
no technical reasons which would constrain the nu-
clear power growth to the projected level which is, in
fact, far below the production potential of the reactor
manufacturing and other nuclear related industries.

The slackening of nuclear power programmes has,
for its part, hampered the implementation of more
coherent energy policies in a number of Member
countries, and therefore the risk of future energy
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shortages has not been eliminated. In fact, the first
signs of a revived economic situation have been
accompanied by increasing oil consumption towards
the end of 1983, the first time this has occurred since
1979. The nuclear energy situation therefore shows
that short term considerations sometimes tend to
take precedence over longer term needs. This is par-
ticularly worrying when uncertainties about future
prospects put at risk the viability of some sectors of
the nuclear industry.

In this context it is, however, appropriate to note
that nuclear power continued to have a cost advan-
tage against coal in base-load electricity generation
in most of the OECD countries, although it should be
recognized that national circumstances, data and
assumptions on main economic and plant perfor-
mance parameters varied greatly. As the market
prices of fossil fuels declined during 1983 ihe margin
became somewhat narrower than before. Nuclear
prospects should therefore be improved by reducing
nuclear plant construction times, and hence interest
charges, by standardization and by the co-siting of
several reactors on single sites with common ser-
vices.

NUCLEAR FUEL CYCLE

Front-End

During 1983 the production of uranium continued
to decrease and remained below the psak levels of
1980-1981. In particular, the United States share of
production declined substantially, but in 1983 the
U.S. was still the largest single producer. In spite of
the cut-backs in production there was some over-
supply in the uranium market and stockpiles were, in
general, increasing and represented the equivalent
of between 4 to 5 years requirements. The produc-
tion from existing and committed facilities could
continue to cover requirements until the end of the
decade. After that time some production may be re-
quired from new facilities, or from those on standby.
Due to reduced exploration effort and higher cost of
production the lower cost resources of uranium,
reported in the 1983 edition of the Red Book2, have
declined slightly.

A corresponding capability of oversupply con-
tinued to exist in the enrichment area. Although the
lead times of enrichment plants are shorter than
those for uranium mining or reactors the reduced
dempnd generated a secondary market of separative
work where enrichment service was available at
discount prices.

Because t! e cost of uranium and separative work
are each only around 10 per cent of the bus-bar cost
of electricity, it is clear that a reasonable balance can
and should be achieved between the interests of
uranium mining, enrichment and utility industries,
without jeopardizing the profitability of any of these
sectors.

Back-End

A few countries, notably France, Federal Republic
of Germany, Japan and United Kingdom have firmly
decided the basis of their policies for spent fuel man-
agement. Other OECD countries with nuclear power
programmes need to choose which of the options
they will follow. The delays in the implementation of
firm, long term policies in a number of countries are
understandable because there has been no urgent
technical need to choose specific back-end option.
Once the necessary political and industrial decisions
are taken the necessary spent fuel storage and

Interim storage of spent fuel (CEA).
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reprocessing capacities can be installed in a timely
manner to accomodate all accumulating spent fuel.

Consequently, the construction of interim spent
fuel storage facilities will become a major sub-sector
of the nuclear engineering related industry in many
countries, reflecting the fact that in the OECD area
cumulative spent fuel arisings may be up to some
157 000 tonnes of heavy metal by the year 2000.

Only France and the United Kingdom have operat-
ing commercial-scale reprocessing plants. The
capacity of the French plant at La Hague, which
actually accounts for,half of the total accumulated
experience on reprocessing LWR fuel in the OECD
area, will be expanded. In the United Kingdom
THORP, a thermal oxide reprocessing plant, is under
construction and large new plants are being planned
in the Federal Republic of Germany and Japan. How-
ever, even by the end of the century reprocessing
capacity is still likely to be much less than the
discharge of spent fuel.

RADIOACTIVE WASTE MANAGEMENT

The technical feasibility and long term safety of
high level waste or spent fuel disposal have been
among the primary concerns of political decision-
makers. As confirmed by a 1983 statement of the
OECD Steering Committee for Nuclear Energy, the
feasibility of short term waste management opera-
tions can be directly demonstrated from the present
experience in test facilities. In the longer term, how-
ever, such demonstration can only have meaning in
the context of an indirect assessment of the perfor-
mance of the disposal systems. A system perfor-
mance evaluation is by no means a simple process
and calls for sophisticated scientific techniques.
Moreover, the results obtained will always leave
room for interpretation and judgement, just as is
case in other human activities involving very long
term implications.

Confidence in the ability to predict the perfor-
mance of waste management systems will increase
as supporting evidence is collected from current
research and development activities and as the pre-
dictive techniques improve. In this way international
programmes on waste management are needed to
provide a suitable framework for co-operation at
various levels, ranging from exchange of data to
international hardware projects.

Over the past years, significant progress has been
made in a number of OECD countries in setting up

institutional and financial mechanisms appropriate
for the long term management of radioactive waste.
In these cases the financial obligations of the plant
operators, as well as the respective regulatory or
technical responsibilities of governments, public
bodies and industry, are well defined permitting the
practical work in preparing for extended storage and
disposal facilities to proceed.

NUCLEAR SAFETY

The past year has contributed some further
230 reactor operating years without any major
safety-related incident, bringing total operating
experience to 2530 years. The safety record of the
nuclear industry reflects the high standards of power
plant operators and the continuing vigilance of safety
authorities, supported by a comprehensive prog-
ramme of safety research.

Additional efforts are needed nationally and inter-
nationally to ensure that the increasing amounts of
data and experience produced in the course of reac-
tor operations are collected, analysed and fed back
into the system to improve still further plant design,
construction and ultimately operations.

The concept of severe accidents in nuclear safety
and licensing and in particular the need for devices
to mitigate the consequences of such events, still
deserve investigation. It is important that there
should be international agreement on the basic
approach to this question.

ADVANCED NUCLEAR TECHNOLOGIES

One of the major tasks facing policy-makers is to
assess the requirement for and the contribution of
the advanced reactor systems in meeting the future
energy demand. It was with this in mind that as part
of the NEA's 25th Anniversary celebrations in April
1983 the topic "The future of the breeder and other
advanced reactor concepts in the OECD area" was
discussed in a special anniversary session.

There was considerable support for the view that
although the uranium resources situation will remain
favourable, at least until well into the next century, it
would be unwise to allow any slowing down or defer-
ring of programmes on advanced reactors. This
could discourage industrial interest in the develop-
ment and evp-^tual construction of these systems,

12



Super>Phenix, 1 200 MW Fast Breeder Reactor, Creys-
Malville, France (NERSA).

with the-result that the resources for installing them
might not be available at a time when the practical
application of the new technology becomes neces-
sary. Involvement in advanced technologies also
provides incentives to more general industrial
development in other sectors.

fuel and fuel cycle services. Ministers also agreed
that Member countries would maintain reliable stan-
dards of nuclear reactor safety and continue to co-
operate on these matters. They also stressed the
importance of international co-operation in spent
fuel management and waste disposal.

These conclusions are indeed very much in line
with the directives of the Steering Committee for
Nuclear Energy which has emphasized technical pol-
icy analyses in the Agency's programme of work to
help national authorities decide their nuclear power
strategies.

PUBLIC ACCEPTANCE

Public acceptance has continued to be an impor-
tant factor in the development of national nuclear
power programmes, and a continuing effort has been
noted in Member countries to better inform the pub-
lic and to encourage participation in the decision-
making process. At the same time, the slowing down
of the expansion of many nuclear energy program-
mes, due to the effects of the economic climate on
electricity demand, has lessened the dramatic
approach which has often marked the "nuclear con-
troversy". In parallel with active measures to provide
information, notably at plant sites, the fact of the
actual existence of a substantial nuclear industry in
some countries, and the evidence that electricity
from nuclear reactors now meets a significant part
of demand have gone some way to improve the
image of nuclear power.

FUTURE PROGRAMME ORIENTATION
NOTES

At its meeting in May 1983, the OECD Council at
Ministerial level agreed3 that a more balanced
approach to the development of energy policy was
needed and that this would include a major and
increasing role for nuclear power in many countries.
The Ministerial conclusions stressed the importance
of encouraging stable trade in nuclear equipment,

1. Although any individual country would not revise its projections
more frequently than once in 3-4 years, the aggregated OECD
projection is affected annually.

2. Uranium: Resources, Production and Demand, OECD,
Paris 1983.

3. On the basis of the conclusions adopted by the Ministerial
Meeting of the Governing Board of the International Energy
Agency (IEA).
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NUCLEAR DEVELOPMENT AND
THE FUEL CYCLE

PROGRAMME OBJECTIVES

One of the main objectives of the NEA is to keep
under review the technical and economic aspects of
nuclear power growth and the fuel cycle. The NEA
attempts to look ahead to assess demand and supply
for all phases of the fuel cycle and the potential
future contribution of nuclear power to energy sup-
ply.

In this context work continued in 1983 on the prep-
aration of technical and economic analyses of the
factors influencing supply and demand. This called
for the collection and assessment of data on uranium
resources, including related research and develop-
ment, the making of projections of nuclear power
growth and related needs in uranium and fuel cycle
services, and the analysis of the costs of nuclear
power.

The NEA also launched a number of new activities
during the year:

— The economics of the nuclear fuel cycle. This
study was planned to help NEA develop a
methodology for evaluating fuel cycle costs.
The collection of relevant data will improve the
Agency's ability to make various studies of the
fuel cycle and update electricity generation
costs.

— Spent fuel management, a study of the status
and the long and short term implications of
the spent fuel management options available
to OECD countries. This study began in De-
cember 1983.

— Decommissioning, especially the projected
needs, and costs of available decommission-
ing techniques applied to commercial scale

plants. Work will continue in 1984 with a view
to preparing a report for publication early in
1985.

— Remote handling equipment for nuclear fuel
cycle facilities. Arrangements have been
made to co-sponsor, with the International
Atomic Energy Agency (IAEA), a seminar to
exchange information on the development of
remote handling techniques and robot
technology. This seminar will be held at Har-
well, United Kingdom, 2nd-5th October 1984.

These selected studies are intended to help
Member countries overcome some of the fundamen-
tal problems raised in the implementation of their
nuclear programmes.

A robot which has been designed to work in hostile enui
ronments (CEA).
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EVALUATING URANIUM RESOURCES AND
PRODUCTION

Since the publication of the ninth edition of the re-
port "Uranium Resources, Production and Demand"
(the "Red Book") in February 1982, there have been
reductions in the estimates of uranium in the lower
cost resource categories, in the levels of current pro-
duction and planned production capability, and in
projections of future uranium requirements. Most of
the decreases in the lower cost resource categories
have been caused by increases in production costs
which have moved resources into higher cost
categories.

Over-production of uranium, combined with
reductions in nuclear power programmes, extended
the forward coverage of reactor uranium require-
ments and depressed the uranium market. Even with

the significant cut-backs in the United States, world
uranium production continued to exceed reactor
requirements and large stockpiles, estimated at
about five years' requirements, still threatened
the market, although the situation appeared to be
coming more into balance during the year.

According to material collected by NEA during the
year for the tenth edition of the Red Book, produc-
tion from existing or committed facilities should
ensure that the supply of uranium will match demand
during the 1980s. After the 1980s more uranium will
need to be produced from facilities that have not yet
advanced beyond, or even reached, the planning
stage. Production from proven resources that can be
recovered at a cost of $130/kg U or less, could con-
tinue to meet annual reactor requirements until the
end of the century. However, in the intervening years
production is likely to be augmented by the develop-
ment of new resources in the category below

15
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$80/kg U. Around the turn of the century production
may need to be drawn from other, presently undisco-
vered resources, from higher cost (up to $130/kg U)
resources and/or from unconventional resources.

URANIUM EXPLORATION

The continuing depressed state of the uranium
market with low demand, over-supply and lower
prices, has inevitably led to reduced exploration.
Nevertheless, there are strong reasons to continue
exploration efforts and research and development
into exploration techniques, not least to maintain the
highly specialised skills which will be needed to meet
the increasing demand for uranium expected to-
wards the end of the century.

The programme of co-ordinated studies being car-
ried out by the NEA/IAEA Joint Group of Experts on

R & 0 in Uranium Exploration Techniques has been
streamlined to make more efficient use of resources.
It now comprises international co-operative projects
concerned with:

— the recognition of uranium provinces;
— the measurement of radon in uranium explora-

tion;
— improvements in the measurement of natural

gamma radiation;
— subsurface geophysics;
— biogeochemical exploration

THE POTENTIAL FOR FURTHER DISCOVERIES

The International Uranium Resources Evaluation
Project (IUREP), set up in 1976 to examine the
potential for uranium resources throughout the
world, has carried out a systematic review of the
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geologic; I literature on 185 countries. This was fol-
lowed by the IUREP Orientation Phase1 when teams
of experts visited 20 countries identified as having
potential for further uranium discoveries, for a closer
look at the local geological situation. This phase
ended with the last mission in June. Reports on the
missions to Austria, Finland, Norway and Portugal
have been published and those on the other coun-
tries visited will appear during 1984. A general report
is planned which will review the whole IUREP Orien-
tation Phase, including its value as an exercise in
international co-operation and its contribution to the
assurance of future uranium supplies.

URANIUM EXTRACTION

The extraction industry has not escaped the
effects of the economic recession and the sub-
sequent fall in uranium demand. Recent fluctuations
in the price of uranium have shown that only cost
conscious producers can expect to thrive in the pre-
sent climate and as a result investment decisions for
new processing projects will need to rely very heavily
on accurate costing techniques. Anticipating this
development the NEA arranged a workshop in April
to examine the economics of uranium ore processing
operations.

The papers in the published proceedings cover a
wide field, ranging from the methodology of cost
analysis, to the application of costing techniques for
different processes, and an analysis of investment
and operating costs.

Current practice and new developments in
uranium extraction technology were also described
in a report published by NEA during the year. The
main aim of this report was to provide the nuclear
industry with a general survey of practices in ore pro-
cessing plants in the major producing countries and
recent technological developments. (See Annex II.)

NUCLEAR POWER AND THE FUEL CYCLE

Preliminary discussions have been held on the
preparations for the third report in the series "Nuclear
Energy and its Fuel Cycle" ("the Yellow Book"),
which will be published late in 1985. This work
includes the preparation of a simple model for long
term nuclear power projections, and the collection
of input material, such as reactor physics data.

In the early part of the year the NEA published the
first report in a new series: "Summary of Nuclear
Power and Fuel Cycle Data in OECD Member Coun-

Summary of Levelised Discounted Electricity
Generation Costs

Discount rate 5% 10'2 ECU per kWh at January 1st 1981

Country

Belgium
France
Germany, F.R.
Italy
Japan
Netherlands
Norway
Sweden
United Kingdom
United States

Total
Nuclear
Costs

2.51
2.07
2.87
1.99
2.57
3.00
2.48
3.05
4.12
2.89

Total
Coal
Costs

3.50
3.62
4.71
3.13
3.88
3.88
3.52
4.07
5.90
2.92

Ratio
Coal/

Nuclear

1.39
1.75
1.64
1.57
1.51
1.29
1.42
1.33
1.43
1.01

Source: The Costs of Generating Electricity In Nuclear and Coal-fired Power
Stations, OECD 1983.

tries", to be known as the "Brown Book". This sum-
mary will appear during the first half of each year and
will supplement the Agency's other published data.
(See Annex II.)

During the year the NEA also reviewed methods
used in different OECD countries to cost electricity
generation, and this resulted in the publication at the
end of the year of the report "The Costs of Generat-
ing Electricity in Nuclear and Coal Fired Power Sta-
tions". (See Annex II.) The NEA study compared the
costs of nuclear and coal-fired electricity generation
from new plants assumed to be commissioned in
1990, using calculations based on a simple set of
standardized assumptions and national estimates
for capital, operating, maintenance and fuel costs. It
concluded that nuclear power had a very clear
economic advantage over coal for base-load elec-
tricity generation, except in situations where cheap
coal was available close to the load centre.

According to the report, nuclear power would fare
better if capital costs, which represent the main
share of production costs, could be stabilized or,
preferably, reduced. This could be achieved by re-
ducing construction times and hence interest
charges, by adopting established designs or stan-
dardization and by co-siting several reactors on
single sites with common services.

STUDY ON PUBLIC ACCEPTANCE OF
NUCLEAR POWER

Public opposition is a well known obstacle to nu-
clear electricity development in Member countries.
In fact, this opposition has in some cases strongly
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influenced the planning and further exploitation of
this source of energy. For many years efforts have
been made at national level to bring about improved
acceptance of nuclear plants by the public, but these
efforts have not always been successful. This points
to the complexity of the problem, which involves a
range of social, political, economic and other con-
siderations and to the importance of a better under-
standing of public attitudes. In 1983 NEA conducted
a survey of policies and practices in Member coun-
tries in the field of public acceptance of nuclear
energy to assess whether useful conclusions could
be drawn for the benefit of national authorities.

The first part of the study was a country-by-coun-
try presentation of public acceptance activities and
the role of the various public or private bodies in-
volved, together with a description of the back-
ground energy situations and the place of nuclear

power, the evolution of the nuclear debate and a
review of present public and political attitudes to
nuclear energy.

The draft report was considered by the Steering
Committee for Nuclear Energy in October 1983, and
a Workshop was to be organised in early 1984 to
analyse its contents and prepare a synthesis of find-
ings for submission to the Committee.

NOTE

Participants in the separately financed IUREP Orientation Phase
were: France, Federal Republic of Germany, Italy, Japan,
Netherlands, United States and the Commission of the European
Communities (CEC).
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NUCLEAR SAFETY TECHNOLOGY AND
LICENSING

INTRODUCTION

NEA's programme has always devoted substantial
efforts to the safety of nuclear power. With more
power reactors coming into service, OECD countries
are now giving more attention to analysing their
operating experience, with a view to improving
safety and performance.

If an international programme in a multidlsciplinary
field such as nuclear safety is to be efficient and
achieve results it must be highly selective. The Com-
mittee on the Safety of Nuclear Installations (CSNI),
which directs the NEA safety programme, recently
set up five international groups to manage its co-
operative activities in the technological areas consi-
dered to be of greatest importance: operating

Fuel exchange during the annual shutdown period, Lovllsa nuclear power station, Finland (Imatra Power Co. Ltd.).
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experience, reactor transients and primary circuit
breaks, the integrity of pressure vessels and pipes,
the control and possible consequences of accidents
and, finally, assessment of the associated risks. The
highlights of the work in these areas and licensing
are described below.

LICENSING

Major issues relating to the licensing of n jclear
power plants are discussed in the CSNI sub-Com-
mittee on Licensing which was set up as a forum for
the exchange of ideas. With some 243 power reac-
tors now in service throughout in the OECD area, it
is neither practical, nor desirable, for licensing issues
to be seen as separate from research questions.
Many technical problems dealt with in the Agency's
nuclear safety programme are intimately bound up
with regulatory requirements. Thus representatives
of national regulatory authorities are increasingly
involved in the international programme, resulting in
a perceptible more towards better integration of the
research and licensing sides. In June 1983 the
Agency arranged a special meeting of the heads of
Nuclear Regulatory Authorities from a number of
Member countries at which suggestions were made
for specific activities to be undertaken in the CSNI
framework. These included an undertaking that
countries would inform each other before embarking
on important new departures in regulatory policy; a
mechanism for bringing about a convergence in na-
tional policies regarding emergency preparedness;
and thirdly, further studies of policies on severe acci-
dents. The Committee proposed methods of im-
plementation.

OPERATING EXPERIENCE AND
HUMAN FACTORS

Incident Reporting System

The international exchange of information about
operating experience in nuclear power plants has
two purposes: firstly, it enables regulatory au-
thorities and power companies to take action to pre-
vent reported mishaps recurring and, secondly, the
systematic collection and analysis of this information
points to areas where design or operation of plant
can be improved.

In 1980 the Agency set up the Incident Reporting
System (IRS), to collect and disseminate information

An IRS Data Bank has been set up at the Ispra Joint
Research Centre of the Commission ol the European
Communities (JRC-lspra).

on operating experience. During 1983,139 incidents
were reported and the system is now regarded as
fully operational. It is to be noted that these incidents
did not affect the health or safety of the general pub-
lic. The IRS functions under a Recommendation of
the OECD Council, and covers all thirteen OECD
countries that have nuclear power piants in service.
During the year the process of analysing reported
incidents took a step forward with a joint assess-
ment, with the International Atomic Energy Agency
(IAEA), in which five non-OECD countries took part.
From the different incidents reported nine generic
issues with major safety significance were selected
for in-depth analysis including, for example, stress
corrosion cracking, valve mispositioning, and the
reliability of emergency diesel generators. To facili-
tate retrieval of the rapidly growing amount of
information exchanged through the system, an IRS
Data Bank has been set up at the Ispra Joint
Research Centre of the Commission of the European
Communities.

Human Factors in Nuclear Safety

Analysis of incidents in nuclear power plants, not
least the Three Mile Island accident of 1979, clearly
shows that the possibility of human error in opera-
tions must be taken into account and studied if plant
safety is to be maintained and enhanced. While
Member countries are working hard to reduce the
occurrence of operator error, for example by improv-
ing operating procedures, an equally important
aspect is the study of human error itself. An NEA
group of experts has completed an initial review of
the various approaches to emergency operating pro-
cedures in Member countries, and has discovered
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that there is now a marked tendency for symptom-
oriented approaches to be introduced into these
procedures, traditionally related only to events, in
order to cope with a wider range of accidents. A
number of important areas were suggested for
further study and exchanges of information. The use
of simulators to validate operating procedures was
an example. Another review examined the various
techniques to assess human reliability in power plant
operation. This review showed the need to apply
these techniques to real plant situations if useful and
reliable data for human reliability assessment were
to be obtained.

Study of Reactor Transients ertd
Coolant System Breaks

Any assessment of nuclear plant transients de-
pends heavily on an understanding of the thermal
and hydraulic phenomena taking place in the reac-
tor. Numerous and complex computer programs
have been developed to calculate power plant
response to different transients—and hence acci-
dent sequences—for different power plant designs.
The results of these calculations provide the basis
for decisions about the dasign of emergency core
cooling systems.

During development of these computer programs,
their principles have been related to experiments
about individual phenomena (known as separate
effects tests) and the behaviour of complete systems
(known as integral tests), conducted in different
facilities built to various scales. Comparison of pre-
dictions with separate effects tests ensures that indi-
vidual phenomena have been properly modelled.
Comparison with integral tests shows that system
interrelations are correctly handled. It is also neces-
sary to confirm that the computer programs can cor-
rectly extrapolate the phenomena observed in
experiments to the full scale power plant system.
Work is now in hand to carry out an examination of
the principles and procedures for evaluating prog-
rams in order to produce a standard approach for
assessing them for licensing reviews, transient
analyses and use in simulators.

In order to compare computer program predic-
tions with the results of related experiments, NEA
began a series of international standard problem
(ISP) exercises in 1975. The initial ISPs were related
to a large break loss-of-coolant (LOCA) experiment
at the LOFT facility in the United States. So far,
17 standard problem exercices have been com-
pleted; four further exercises were proceeding dur-

ing 1983, dealing with problems of fuel behaviour,
loss-of-coolant accidents and containment re-
sponse (see Chapter VII).

PRIMARY CIRCUIT INTEGRITY

The choice of subjects for joint consideration is, cf
necessity, highly selective. Work in this area is now
centred on questions relating to the primary circuits
of light water reactors. Materials problems can occur
because of physical processes in the hostile reactor
environment and these can produce defects. Two
complementary aspects are examined in the NEA
programme: fracture mechanics (theoretical analysis
of the way flaws behave and their acceptability in
service) and non-destructive methods of flaw detec-
tion (its precision and limitations). The NEA prog-
ramme is related specifically to methods, both
theoretical and practical, under these two headings.

Fracture Mechanics

In fracture mechanics Member countries are mov-
ing slowly towards identifying common methods of
calculation, particularly in the so-called elastoplastic
regime, where stress is concentrated to such an ex-
tent—for example at the tip of a crack in a steel sec-
tion—that it exceeds the yield point of the material,
which then becomes plastic. A similar common ap-
proach is being pursued in testing the fracture prop-
erties of steels.

An international workshop was held to review cur-
rent methods; the participants found substantial
common ground when it came to ranking different
methods of determining fracture toughness in order
of effectiveness and reliability, and made a number
of suggestions—now being followed up—on ways in
which current techniques could be improved.

Non-Destructive Examination (NDE)

In non-destructive examination of the reactor pri-
mary circuit for locating and sizing flaws and evaluat-
ing their significance the leading technique con-
tinues to be ultrasound. The well-known PISC prog-
ramme entered its second year in 1983, with four
heavy section test plates, each weighing about
10 tonnes and containing implanted defects, being
shipped to 14 countries for inspection by some
50 organisations. This programme will be completed
by the summer of 1984.

The CSNI had established a small task group to
investigate aspects of the reliability of NOE, in paral-
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Testing Plate number 2 of the PISC II Piogramme at VTT, the Technical Research Centre of Finland (VTT).

lei with the PISC projects, and work began on the
theoretical modelling of ultrasonic examination, the
problems of near-surface inspection ar;d signal pro-
cessing. A limited "round-robin" test programme
was launched on samples of used, stainless steel
reactor piping, a material which is especially difficult
to inspect.

SOURCE TERM AND
ENVIRONMENTAL CONSEQUENCES

The NEA has set up a group to examine the issues
of accident source terms, air cleaning and contain-
ment atmosphere control systems, and accident
consequences. Its main function is to exchange
information and integrate knowledge and experience
in these three areas.

Accident Source Terms

When considering the potential effects of a nuclear
accident the size and nature of the possible radio-
active releases from the plant assume great impor-
. ice. This "source term" (the probable quantities,
m>.- and rate of emission of radioactive isotopes

from the site of a damaged nuclear plant) was first
described in the early 1960s when very little empiri-
cal information was available. The source term was
then arbitrarily assumed to include a substantial
proportion of the radioactive elements contained in
the core of the reactor. The Three Mile Island acci-
dent, however, showed that the highly active species
of certain elements produced in a core disruption
were far more likely to react chemically with their
immediate surroundings than to migrate out of the
containment and off the reactor site. This led some
observers to hypothesise that the source term post-
ulated for nuclear power plants might be unduly high
and the risk c* public exposure to radioactivity from
reactor accidents could have been overstated.

A number of countries are studying this question,
and NEA is trying to assess the new information.
Some preliminary results have been obtained and an
international evaluation will be completed by 1986.

Air Cleaning in Accident Conditions

Air cleaning systems, which service the auxiliary
or secondary containment buildings in a nuclear
power plant, may have to play an important role in
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the event of an accident of intermediate severity.
These systems have also crucial safety functions in
various fuel cycle installations, particularly reproces-
sing plants. The way air cleaning systems behave in
accident situations is not well known and work is
continuing on perfecting these systems.

Accident Consequence Modelling

The aim of safety assessment is to predict the radi-
ation dose to the public after radionuclides have
been released into the environment. Different expo-
sure pathways are possible; there is the chance, for
example, of direct external irradiation from radio-
nuclides in the air, on or in the ground or clothes, of
internal exposure after inhalation of contaminated
air, or of ingestion of contaminated water or
foodstuffs. An attempt is being made to identify
source term characteristics which are important for
analysing the offsite consequences of an accident;
this work will provide essential guidance for select-
ing the source term issues that should be examined.
A number of important exposure pathway parameters
are also being evaluated by the NEA.

Environmental transport analysis to estimate the
offsite consequences of reactor accidents is an im-
portant step in the Probabilistic Risk Assessment
(PRA) of a nuclear plant. Accident consequence
models are being applied to examine the risks posed
by reactors at specific sites and to provide guidance
for the evaluation of alternative design features,
emergency planning and response, reactor siting
recommendations, and the development of accept-
able risk criteria. The NEA is investigating the value
of current consequence modelling techniques as an
aid to decision-making.

RISK ASSESSMENT

Probabilistic Risk Assessment (PRA) is being used
increasingly as a tool in the design and regulation of
nuclear power plants. During the last decade, com-
prehensive PRAs have been carried out in several
countries, but it is well understood that further
development of methods and interpretation is
needed if their full potential is to be realised. The
NEA has begun reviews of the analytical techniques
that have been used in PRAs and the way they have
been applied. The studies are intended to identify
areas where the methods should be improved and
the lessons learned from PRAs can confidently be
put to use.

The nuclear fuel cycle Involves the road transport of
fissile materials in many forms (CEA).

One potential application of the results of a PRA is
in providing guidance to power plant operators faced
with a severe accident (i.e. in which one or more key
safety functions have been lost). Information is being
collected on how accidents involving serious core
damage will evolve, how the remaining reactor sys-
tems should operate, and what options are available
to the operator either to stop the destructive proces-
ses, or to minimise the consequences.

CRITICALITY PROGRAMS FOR
THE TRANSPORT OP FISSILE MATERIALS

The nuclear fuel cycle involves the handling, stor-
age and transport of a range of fissile materials in
many forms. Computer programs have been written
to determine whether fissile material packages will
remain subcritical (i.e., that a divergent chain reac-
tion will not occur). An exercise carried out this year
compared several computer programs used in differ-
ent countries for this purpose.

This exercise showed that the programs can give
consistent and trustworthy predictions for packages
of fissile material in various configurations.

During the year the NEA also began a study of the
criticality of reactor fuel disintegrating in water. This
will help in evaluating the hazards associated with a
damaged reactor core or an accident involving spent
fuel elements in water pools or shielded containers
and with the design of fuel reprocessing equipment.
Similar studies have been started on computer prog-
rams used for assessing shielding and heat transfer
in spent fuel containers.
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IV
RADIOLOGICAL AND ENVIRONMENTAL IMPACTS

OF NUCLEAR FUEL CYCLE ACTIVITIES

The current programme includes consideration of
the general principles of radiation protection in co-
operation with other international groups and organi-
sations active in this field; it is also concerned with
many practical issues associated with the health
risks to workers in the nuclear industry and the gen-
eral public which may result from radioactive waste
management practices.

THE WORKING STRUCTURE AND
PROGRAMME PRIORITIES

The two closely related fields of radiation protec-
tion and waste management are integrated in the
NEA programme. The respective standing commit-
tees, on Radiation Protection and Public Health
(CRPPH) and Radioactive Waste Management

The protection of workers in the nuclear industry has a high priority in the NEA programme (JCR-lspra).
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(RWMC) supervise NEA activities and jointly sponsor
a number of studies of mutual interest.

The main areas of interest are:

— Interpretation of the International Commission
on Radiological Protection (ICRP) Recom-
mendations, notably the principle of "optimi-
sation" (which requires that all radiation expo-
sure should be kept as low as ic&sonably
achievable).

— Protection of workers in the nuclear industry.

— Radioactive waste management.

A large part of the NEA's work in radiation protec-
tion is in practice related to radioactive waste man-
agement and revolves around assessment of the po-
tential environmental impact of waste disposal
methods and consideration of practices in the
framework of national regulations. The Agency's
task is to help Member countries identify the
radioactive waste management options available, to
review practices and strategies which seem to be
appropriate, and to collect data and experience
through co-ordination of R & D activities and the
joint evaluation of scientific results.

Some sources of radiation exposure (CEA).
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Optimization of radiation protection.

PRINCIPLES OF
RADIATION PROTECTION

AND THEIR IMPLEMENTATION

During 1983, the CRPPH continued its review of a
number of issues raised by the interpretation and
practical application of the ICRP recommendations.
Several reports were prepared which clarified some
controversial questions, such as, the meaning of trie
term "average doses" in groups of workers, the
relationship of "average doses" to the ICRP dose
limits, and the different meanings and use, as well as
the limitations, of the concept of "collective dose".
The application of the ICRP principle of "optimisa-
tion of protection" was a particular source of diffi-
culty and several studies dealing with specific as-
pects of this were put in hand. The results of CRPPH
discussions on these subjects were brought to the
attention of national authorities.

PROTECTING WORKERS IN
THE NUCLEAR INDUSTRY

Some groups of workers in the nuclear industry are
exposed to radiation levels higher than the average.
These workers include uranium miners and the
maintenance, inspection and health physics workers
in nuclear facilities, particularly those working in
power plants. In 1983 the Agency finished a study of
the dosimetry of radon, thoron and their daughter
products in uranium mines, which described the
mathematical models used to calculate doses. A
study of the metrology and monitoring of these
radionuclides emphasized the need for accurate and
reliable instrumentation in this area. In response an
intercalibration and intercomparison programme for
radon and thoron dosimetry monitoring and equip-
ment, covering the whole OECD area, was launched
in 1983 in co-operation with the CEC.
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During 1983 work continued on a study of the
levels and trends of worker exposure in nuclear
facilities, other than mines, taking into account the
influence of plant safety requirement on exposure
levels and the issues that needed to be considered
when balances were being struck between nuclear
safety requirements and the reduction of worker
exposure. For this study dosimetric data on occupa-
tional exposure was being examined, and aspects of
plant safety requirements which contribute to rela-
tively high radiation exposure levels identified.

NEA is preparing advice on the ways the practical
methods for the assessment and recording of doses
to workers in the nuclear industry can be adapted to
the latest ICRP recommendations. This work started
in 1982 and further progress was made during the
year under review. The final report, which will include
recommendations for operational health physicists
and dosimetric services, will be completed and pub-
lished in 1984.

RADIOACTIVE WASTE MANAGEMENT
STRATEGIES

In many countries the actual handling of radio-
active waste and its storage in supervised facilities
is adequately managed with current technology and
as a result the NEA gives higher priority to longer
term issues.

Among these issues are the review and evaluation
of waste management options and the identification
of alternative strategies, particularly for disposal. In
support of this work the NEA organised a workshop
in January which dealt with broad policy issues
rather than the practical and technical details of
waste conditioning, storage and disposal. Although
a great deal of information was available at the meet-
ing, it was apparent that many countries had not yet
identified appropriate waste management strategies,
usually because there was no need to proceed
quickly with the choice of options. Some practical
suggestions were made for future NEA activities
such as, for example, the development of quality
assurance procedures for waste conditioning and
assessment for waste disposal system performance.
The eventual success of quality assurance program-
mes of this kind will help to contribute to the de-
monstration that radiation protection objectives for
waste disposal can and are being met.

The need to demonstrate both engineering feasi-
bility and the long term safety of waste disposal

methods is often seen as a prerequisite for the
further development of nuclear energy programmes.
During 1983 the RWMC, published a report on the
meaning of a demonstration in the management of
high level waste (see Annex II). The report concluded
that the long term safety aspects of waste manage-
ment facilities could only be demonstrated indirectly
through predictive analyses and modelling work
based on technical and scientific data derived from
a broad range of experimental research activities. As
is usual where there is uncertainty about situations
in the far future, judgement will be needed in making
decisions about the acceptability of various waste
dispose! concepts. The international agreement on
this issue highlighted in the report will hopefully con-
tribute to a better presentation of the associated
R & D activities carried out at present at national and
international levels.

Through the work of its expert groups the NEA,
has developed some competence in the evaluation
of the long term performance of disposal systems
and during the year was invited by the Swedish
authorities to comment on the KBS-3 study on the
final storage of nuclear fuel in Sweden. This report,
which was prepared by the Swedish nuclear power
utilities, is a conceptual study for the design of a
complete system for the safe, final disposal of spent
nuclear fuel. The aim is to provide the demonstration
that the final disposal of the spent fuel can be under-
taken today with current technology. Swedish
operators need to produce this kind of demonstra-
tion before they are allowed to load a new reactor
with fuel. The NEA review of KBS-3 will be com-
pleted in early 1984 and submitted to the Swedish
Government.

LONG TERM OBJECTIVES FOR
WASTE MANAGEMENT

Work continued during the year on the develop-
ment of a common understanding of how radiation
protection objectives, based on ICRP Recommenda-
tions, can be applied to the long term management
of radioactive waste. Quite good progress was made
in this field. It was evident that ICRP concept of
optimisation could be more easily applied to the
assessment of current radiation protection questions
than to long term issues, mainly because of the diffi-
culty of looking far ahead into the future. When judg-
ments are being made about the acceptability of the
impact of a practice in the long term the trend is to
put the main emphasis on the comparison of indi-
vidual risks with limits derived from ICRP, rather than
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on the assessment of uncertain collective detriments
or global risks to population, which are used as
major elements in the optimisation process. The
concepts developed by the NEA in this field will be
published during 1984, as will one of the practical
examples used in the study dealing with the
radiological and engineering aspects of uranium mill
tailings disposal.

RESEARCH AND DEVELOPMENT FOR
WASTE MANAGEMENT

Research and development activities are under-
way for various aspects of radioactive waste dis-
posal. Several international projects co-ordinated by
NEA have been set up recently. They include
research into the disposal of high level waste into
geological formations at Stripa in Sweden; a com-
puter based system for the storage and retrieval of
sorption data, useful for the assessment of the mig-
ration of radioactive materials in the geosphere; and

an investigation of ways of implanting high level
waste under the seabed sediment layers. These pro-
jects are described in Chapter VII.

In addition, during 1983 the NEA and the Commis-
sion of the European Communities (CEC) jointly pre-
pared a report on the geological disposal of high
level waste, a subject which has been studied for
over ten years in research in many OECD countries,
and as part of the CEC sponsored programmes. A
number of technical reports and analyses have been
produced and these were used as a basis to take
stock of progress. The new report, to be published
soon, examines all the important aspects of research
into geological disposal.

In another quarter of basically the same area the
Seabed Working Group (see Chapter VII) completed
a report on the multi-barrier isolation concept in
which high level waste is safely disposed of by being
placed under the deep seabed sediment layers. Since
the start of the NEA programme in 1976, a great deal
of information has been collected and evaluated
under four main headings: site studies, engineering

A regional deep drilling programme is being carried out by the National Co-operative for the Storage of Radioactive
Waste (NAGRA) to characterise the crystalline basement rocks in northern Switzerland (NAGRA).
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studies, safety assessments, and legal and institu-
tional aspects. This report is due to be published in
January 1984.

The Co-ordinated Research and Environmental
Surveillance Programme1 based on the North East
Atlantic dump site, continued in 1983. The Executive
Committee reponsible for the programme is prepar-
ing a progress report covering model developments,
physical oceanography, geochemistry, biology, and
radiological surveillance. No sea dumping operation
took place during the summer.

A workshop on experimental methodologies in
radionuclide sorption studies was organised in Paris
in June. The results of this workshop were of particu-
lar interest to the International Sorption Information
Retrieval System (ISIRS) Project Technical Commit-
tee, because of further developments in this field,
and the promise of a more representative and reli-
able data base. Exchanges of information continued
on waste management experience and techniques,
particularly through distribution of the NEA News-
letter on Radionuclides Migration in the Geosphere
(see Annex II).

DECONTAMINATION AND
DECOMMISSIONING OF
NUCLEAR FACILITIES

Following the first phase of the Agesta Project,
which was completed in 1982 and involved decon-
tamination tests in laboratories in four countries, an
attempt was made to set up a second phase at the
Agesta reactor covering decontamination tests in
actual reactor circuits. Discussions are continuing
separately on the future of this venture.

As a follow-up to the work undertaken in previous
years the NEA circulated a questionnaire on decom-
missioning technology exchange requirements to
supplement the information already gathered on
decommissioning needs, and to identify potential
international projects.

STUDY ON THE LEGAL, ADMINISTRATIVE AND
FINANCIAL ASPECTS OF LONG TERM WASTE

MANAGEMENT

In parallel with the research, development and
demonstration work in waste management there is
also a need to examine long term administrative,
legal and financial arrangements. This is being car-
ried out for the first time at the international level by
NEA to help Member countries to prepare policies
and regulatory procedures for the organisation and
execution of waste management operations. A report
on this work will be completed and published in
1984.

The management of long lived radioactive waste
calls for the isolation of the waste by technical
means over varied time spans lasting from several
decades to thousands of years. Where it is also
necessary or useful to maintain institutional controls
during a relatively long period of time, the efficiency
and durability of such controls is an important factor.

The financing of long term waste management
operations is also affected by the time factor
because of the gap that may occur between the time
when wastes are generated and the time when they
are disposed of. Funds for waste management
should be available when they are required, although
this issue is made more complex by the uncertainties

' in estimating costs for disposal systems yet to be
developed.

There always exists the possibility that damage
might be caused by the release of radioactivity from
contained waste. While existing third party liability
and insurance systems could be adapted to apply to
the operational phase of management, specific
measures might be needed to compensate for dam-
age caused after the closure of disposal facilities.

NCTE

Participating are: Belgium, Canada, France, Federal Republic of
Germany, Japan, Netherlands, Portugal, Spain, Sweden,
Switzerland, United Kingdom, United States, International Mari-
time Organisation (IMO), International Atomic Energy Agency
(IAEA), OECD Environment Directorate.
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V
LEGAL AFFAIRS

There were three main areas of activity in 1983:
nuclear third party liability and insurance, nuclear
safety and nuclear development and the dissemina-
tion of information on nuclear laws and regulations.
NEA also advised some Member countries on the
preparation of national nuclear legislation.

THIRD PARTY LIABILITY

modifications, the Paris Convention could be applied
to the operational phase of disposal covering the
transport and emplacement of the substances in a
repository.

The exports agreed to recommend that the Paris
Convention definition of "nuclear installation" should
include waste disposal facilities. As noted in Chap-
ter IV, other arrangements may be needed for the
post-closure phase.

The Paris Convention of 29th July 1960 on Third
Party Liability in the Field of Nuclear Energy and the
Brussels Convention of 31st January 1963, Supple-
mentary to the Paris Convention, were developed
under the auspices of the Agency, which is responsi-
ble for their administration. The .special system
established by the Conventions provides for limited
liability to be channelled to the operator of a nuclear
facility, who must take out security for this liability.
The Conventions were amended in 1982, mainly to
change the unit of account expressing the amounts
of liability and to increase compensation.

Sweden ratified the Protocol to amend the Paris
Convention on 8th March and the Protocol to amend
the Brussels Supplementary Convention on 22nd
March; the United Kingdom is expected to follow suit
shortly and several other countries are close to ratifi-
cation.

The back end of the fuel cycle has been the sub-
ject of recent NEA studies and in 1983 the NEA
Group of legal experts considered the third party lia-
bility issues raised by the disposal of nuclear sub-
stances, in the overall context of radioactive waste
management and the decommissioning of nuclear
installations. The experts agreed that, with some

STUDY ON THE REGULATORY AND
INSTITUTIONAL FRAMEWORK FOR

NUCLEAR ACTIVITIES

Since 1967, NEA has been publishing and updat-
ing analytical studies on the different aspects of
nuclear legislation in OECD Member countries. The
studies cover nuclear third party liability, the organi-
sation and general conditions governing nuclear
activities, radiation protection legislation and the
transport of radioactive materials.

The latest study in the series, a revision and
expansion of the study published in 1969 on the
organisation and regulations concerning nuclear
activities, reviews national nuclear legislation and
the institutional framework in each country. Volume I
of the study was published at the end of 1983.

INFORMATION ON NUCLEAR LAW

In addition to its analytical studies, the Agency
publishes information on nuclear laws and regula-
tions through two other main channels.
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The NEA Nuclear Law Bulletin has been published
twice a year since 1968 and is available by subscrip-
tion. The only publication of its type, it provides
information on developments in nuclear laws and
regulations supplied by a wide network of legal cor-
respondents. It also reproduces in full texts of the
most important nuclear legislation. Nuclear Law Bul-
letin Nos. 31 and 32 were published in June and
December.

The Agency also takes part in the collecting and
processing of data on nuclear law in a number of
OECD countries1 for the IAEA's International Nuclear
Information System (INIS). The preparation of data
bases on nuclear legislation in Member countries
continued in 1983.

INLA CONGRESS

In the context of its work for promoting and har-
monising legislation and regulatory policies, NEA
contributed to the organisation of the Sixth Congress
of the International Nuclear Law Association (INLA)
which was held in San Francisco, U.S.A. from 12th to
15th September 1983. The meeting discussed recent
developments in nuclear laws and practices, in par-
ticular the subjects of nuclear technology transfer,
nuclear power plant licensing and decommissioning,
public attitudes, contractual arrangements in the
nuclear field and radioactive waste management.

NOTE
1. Australia, Austria, Belgium, Denmark, Finland, France, Italy,

Netherlands, Norway, Portugal, Spain, Sweden, Switzerland,
Turkey, United Kingdom.
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NUCLEAR SCIENCE

Studies of priority areas in nuclear energy devel-
opment are often based on purely technical or scien-
tific issues, where the research information is pub-
licly available and sufficiently well defined to be
stored and transmitted by computer. In the NEA the
two scientific committees, on Reactor Physics
(NEACRP) and Nuclear Data (NEANDC) provide effi-
cient channels for co-ordinating research and
development and exchanging information between
Member countries. The NEA Data Bank at Saclay
serves as a focal point for the exchange of the com-
puter programs and the nuclear data needed for
technical calculations.

THE NEA REACTOR PHYSICS COMMITTEE
(NEACRP)

The NEACRP is the only international committee
working in this field, and it has the responsibility of
deciding many questions on behalf of a wider com-
munity. During 1983 the Committee organised a
specialists' meeting on In-core Instrumentation in
Operating Reactors, and contributed to the planning
of the Sixth International Conference on Radiation
Shielding, in Toltyo, Japan in May.

The NEACRP has continued to pay great attention
to work on removing anomalies between the ob-
served behaviour of power reactors and the com-
puter models which simulate them. These bench-
mark comparisons between different programs
simulating a given effect, have provided a striking
confirmation of the accuracy with which the normal
working of a reactor can be predicted.

THE NEA NUCLEAR DATA COMMITTEE
(NEANDC)

This Committee provided a forum for detailed dis-
cussion of national and international data evaluation
efforts. It carried out a number of important tasks

during 1983, including preparation of the joint
NEACRP/NEANDC high priority request list. The
economic importance of improvements to nuclear
data lies in reducing the discrepancies and improv-
ing the accuracy of the data on which neutronics and
reactor engineering calculations are based. Although
most constants in the classical fields of physics are
known to accuracies of a few parts in a million, un-
certainties in neutron reactor cross-sections very
often exceed five per cent and this has a very sub-
stantial effect on the cost of nuclear construction.

THE DATA BANK AT SACLAY

The Data Bank, located in the Saclay Nuclear
Research Centre, 25 kms. from Paris, has access to
the largest computing facility in Europe. Its three
main tasks are: computer program testing and distri-
bution, compilation of experimental and evaluated
neutron data, and the Joint Evaluated File project
(JEF).

The VAX-11/780 computer was installed at the Data
Bank in November 1983. A new generation of software
matches the much increased power of the computer's
hardware. The terminal screen shows automatic logical
analysis of data storage programs (F. Lamantea).
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Computer Program Testing

In 1983 more than 100 computer programs were
tested and packaged for distribution to users in all
fields of nuclear energy. Expenditure restraint con-
trolled the number of complex programs which could
be tested, and as a result development programing
was aimed at improving customer information about
the software packages available. This brought the
work to the point where more than 80 per cent of the
available programs had been tested by the time they
were required. A new series of program abstract
publications was completed in 1983 with the issue
of a comprehensive index to the full collection of
about 1 000 active programs. In all 1 333 programs
were sent out, with requests covering particularly the
fields of radiological safety, hazard accident
analysis, heat transfer and fluid flow.

Benchmark Testing of Computer Programs
and Data

Although limited, the Data Bank's experience with
benchmark comparisons of programs has shown
how useful benchmarks are for eliminating funda-
mental programing errors. The categories of prog-
rams currently being examined cover nuclear data
processing programs relevant to the Joint Evaluated
File (JEF) project, and nuclear model codes of
interest to physicists preparing the individual data
files for inclusion in JEF.

The Joint Evaluated File (JEF)

By the end of 1983, the Joint Evaluated File (JEF)
of neutron cross-section data covered more than

The CRAY I supercomputer, at Saclay, which is used regularly by the NEA Data Bank (DOC CISI).
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The Joint European Torus is a leading fusion reactor design (JET Joint Undertaking).

300 isotopes and natural elements, and a start has
been made on the simpler benchmark tests of parts
of the file against standard experimental results. Cal-
culations were made at Harwell, Karlsruhe and Win-
frith, and to a lesser extent at the NEA Data Bank
itself. While results were reassuring, they rep-
resented only the first step in testing the data under
conditions closer to those in operating reactors. Vali-
dation of the first JEF-1 version of the file will con-
tinue over the next eighteen months, before it is
released during 1985 for general use in countries
sharing the Data Bank.

It is possible that this file will provide the physics
basis for a new round of refinements is existing reac-
tor types. Continued development and extension to
higher energies could make JEF a suitable basis for
early fusion reactor designs.

Nuclear Data Services

The Data Bank maintains an integrated collection
of neutron physics data, extending from the CINDA
Computer Index to Neutron Data, through the integ-
rated EXFOR data base of experimental data values,
to a second analytical data base. This gives NEA
direct access to data from all the major evaluated
data files, and a collection of cross-section data files
for specific applications.

Many of these data are received through exchange
agreements with other data centres, or directly from
laboratories in Member countries; but nearly all the
more complicated computations and file assembly
work for the EXFOR and JEF files is carried out at
the Data Bank. Some 170 selective searches of
approximately 9 000 000 data records were made
for customers in 1983.
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VII
JOINT UNDERTAKINGS AND

OTHER NEA JOINT PROJECTS

From the outset the NEA was intended as a flexible
vehicule of international co-operation and the
Agency has always played a very active part in the
co-ordination and support of joint programmes,
including operational projects.

The Eurochemic and Halden projects, large joint
undertakings launched in the experimental stage of
nuclear power, have yielded very significant results
down the years. A brief account of their activities in
1983 is presented here.

Although not on the same scale as these earlier
ventures, the NEA's newer international projects are
also technically innovative and of considerable rele-
vance to nuclear development in many countries.

JOINT UNDERTAKINGS

Eurochemic

The Eurochemic Company^ continued to carry out
its waste management programme during the year.
The most important part, the incorporation into bitu-
men of medium-level liquid waste (MLLW), neared
completion in 1983. The routine operation of the
Company's bituminisation facility ended in June, and
the remaining programme covered the solidification
of solutions resulting from the cleaning of the stor-
age tanks. By the end of the year, a total of 2,247 m^
of MLLW had been treated, and stored in special
bunkers onsite.

The Convention concluded in 1978 with the Bel-
gian Government provided for the transfer of the
Eurochemic installations to Belgium and has defined
the work to be carried out by Eurochemic for condi-
tioning and storing the radioactive waste.

A 1981 Protocol extended the period after which
all the activities on the site and the personnel were
to be transferred to Belgium following the decision
on the recommissioning of Eurochemic's former
reprocessing plant. Although both chambers of the
Belgian Parliament voted in favour of recommission-
ing the plant, the final decision will probably be made
in 1984 only after the technical, economic and safety
aspects of the project have been fully evaluated. For
this purpose, the Synatom company (Societe Beige
des Combustibles Nucleates Synatom, a mixed
company with 50 per cent public participation) has
set up a study syndicate named "Sybelpro" in which
two foreign partners, the Deutsche Gesellschaft fiir
Wiederaufarbeitung von Kembrennstoffen (DWK)
and the Compagnie Generate des Matieres Nucle-
aires (Comega), each participate with 20 per cent
shares. These three partners are the potential
shareholders of a new Belgian reprocessing com-
pany to be constituted if the final decision is positive.

Eurochemic—construction of the transfer line of vitrified
products from the Pamela installation to storage.
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Pending a decision on the future of the site,
Eurochemic and the Belgian Government concluded,
on 23rd November 1983, a Second Protocol which
extends the transitional period to 31st December
1984 so that Eurochemic will continue for the pre-
sent to manage the site and continue the waste man-
agement programme on behalf of the Belgian Gov-
ernment. This agreement also obliges the Belgian
Government to notify Eurochemic, not later than
30th June 1984, of the plant's future.

Under the terms of the Convention, a Belgian
organisation will be responsible for the conditioning
and storage of Eurochemic's high-level liquid waste
(HLLW). The French Societe Generate pour les
Techniques Nouvelles (SGN) completed the detailed
pre-project of the Belgian Vitrification Workshop
(AVB) which is to use the process developed by the
French Commissariat a I'Energie Atomique (CEA) for
the vitrification of about 800 m3 of HLLW resulting
from the reprocessing of highly enriched uranium
fuel. Some 60 m3 of HLLW produced by the repro-
cessing of natural and slightly enriched uranium fuel
will be vitrified using the German Pamela process.
The civil engineering works of the Pamela installation
were completed in 1983 and it is due to be commis-
sioned in late 1985. The Pamela programme is
financed by DWK with the support of the Govern-
ment of the Federal Republic of Germany.

Eurochemic has started constructing the storage
bunker that will temporarily house the vitrified prod-
ucts coming from AVB and Pamela until a suitable
geological repository is operational in Belgium.

Halden Reactor Project

During the year that the Halden Reactor Project2

celebrated its 25th Anniversary the project com-
pleted the second year of its current research prog-
ramme. Research is being carried out in two areas:
Fuel Performance Experiments and Analysis;
and Computerized Man-Machine Communication.
Details of these activities can be found in the annual
reports of the Project, published by the OECD.

Fuel Performance

The need to gain improved understanding of fuel
performance limiting phenomena during normal
power plant operation, and during conditions of
special relevance to reactor licensing and safety, is
the basis for the research work carried out in the Hal-
den reactor (HBWR). Under this programme studies
are made of basic mechanisms, fuel/accident perfor-
mance, and the application of Halden fuel data and
instruments to commercial power reactor operation.

A restructuring of the HBWR core was successfully
completed during the year, allowing the testing of
fuel rods with enrichment typical for modern power
reactors. A number of high pressure test loops also
provided operating conditions typical of modern
LWR's. Further experiments were carried out on the
accident performance of fuel, in order to compare
the thermal and ballooning response of nuclear rods
and two different electrical simulators in hydraulic
conditions representing Loss of Coolant Accident
(LOCA) transients.

Analytical work at Haldon focussed on the genera-
tion of qualified data sets from experiments and the
correlation of these data with the operating experi-
ence gained from light water reactors.

Computerized Man-Machine Communication

The Halden programme has more than seventeen
years of experience and know-how gained through
work on process computer applications for reactor

An instrumented fuel assembly being installed in the
Halden reactor.
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surveillance and control since 1967. The interna-
tional character of the Project allows information
exchange as well as close working contacts with
utilities, reactor and computer manufacturers and
research organisations in the participating countries.

The aim of this programme is to improve the oper-
ational safety of nuclear plants. Part of the prog-
ramme is devoted to developing computerised tools
to help the operator, especially in abnormal oper-
ational situations. A sophisticated alarm handling sys-
tem has been developed, Another major aim of the
research is to develop an efficient interface between
the operator and the process. An invaluable tool for
the man-machine communication research is a
large-scale PWR simulator and an associated
experimental control room which were established at
Halden in 1983. This labotary, which will start opera-
tions in 1984, provides a unique basis for the
development and testing of advanced control room
concepts before they are introduced to nuclear
plants.

OTHER NEA JOINT PROJECTS

OECD LOFT Project

The OECD LOFT Project was officially inaugured
on 10th February 1983 at the Idaho National
Engineering Laboratory in the United States. The
facility, which belongs to the US Department of
Energy, is a 50 MW pressurized water reactor. It is
unique in that it can be used for "integral" experi-
ments, combining both the nuclear and thermal-hyd-
raulic processes that occur during a loss of coolant
accident or operational transient. The International
LOFT Safety Research Programme, managed under
the sponsorship of the OECD with a $93.5 million
budget, is designed to provide data for developing
and verifying computer programs, for identifying
important accident phenomena experimentally, and
for providing information on the operator/plant inter-
face.

The Project comprises an experimental prog-
ramme of eight separate tests, six to investigate plan
response and thermal hydraulic phenomena during
transients and two on fuel and fission product
behaviour. During the year under review four tests
were carried out. The first was to investigate whether
reactor cooling could be maintained using the
emergency core cooling system alone when all feed
water to the steam generator was lost. The second
and third tests studied system behaviour during a

"small break" loss-of-coolant accident. The fourth
test represented a large break loss-of-coolant acci-
dent, using assumptions made for licensing analysis
in the United States.

The OECD LOFT Project is directed by a Board of
Management3. A Programme Review Group guides
the technical programme.

Investigation Programme on Seabed Disposal

The annual meeting of the NEA Seabed Working
Group4 adopted a five-year plan in June which
strengthened the international character of the NEA
Co-ordinated Investigation Programme and involved
joint funding of large scale experiments which had
been beyond the resources of any one country. The
aim of the plan was to provide sufficient technical
and scientific information within five years to allow
participating countries to assess whether or not the
seabed disposal concept was technically feasible
and safe in the long term.

The aim in disposing of long-life radioactive waste
in geological layers underlying the ocean floor is bas-
ically the same as disposing of the material in
geological formations on land, i.e. isolating the long
lived radionuclides through a multi-barrier system in
which the geological environment provides the main
containment.

In the technical assessment of the seabed concept
two engineering emplacement options were being
considered: penetration and drilled emplacement.
Each involved the burial of high level waste within
deep sea sediments and as a result radiological
assessments were being designed to evaluate the
long term performance of a series of barriers. Legal
and institutional aspects were also being assessed
in parallel. At this stage of the programme the only
concern was engineering feasibility and safety
assessment studies; no plan exists for actually carry-
ing out the concept. Research in this field will be
published early in 1984.

Geochemical Data Exchange Programmes

The International Sorption Information Retrieval
System (ISIRS) project was established by NEA in
1981 to provide an international forum for the
exchange of geochemical data used in radioactive
waste management. In the first two-year phase of
the project the data base management computer
software and a trial data base were developed at the
Pacific Northwest Laboratory, USA. This software,
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and the programme for loading and listing data, are
now being transferred to the NEA Data Bank at Sac-
lay, where they will be run on the new VAX-C780
computer.

ISIRS is designed to store and retrieve data from
experiments measuring the sorption of radioelements
dissolved in water onto the surface of solid mate-
rials. This is important in the assessment of the mig-
ration of radioactive elements through geological
structures. The detailed characterisation of the solu-
tion and solids, as well as experimental details, can
be recorded so that the sorption behaviour of radio-
elements released from waste disposal sites can be
studied and modelled. The test data base currently
installed in the ISIRS contains the data from about
2 000 sets of sorptions experiments for 18 radio-
elements in a wide variety of geological materials.

A system like ISIRS gives its best results when it
operates on a large representative data set. For this
reason, a second two-year phase of the project was
begun, during which the data will be expanded and
the usefulness of the system further evaluated. In an

attempt to aid the preparation of new data for input
into the system a data preparation software package
was being developed.

As the project on sorption data exchange moved
into its second phase, the breadth of information
was being widened to include fundamental thermo-
chemical constants for aqueous species and solid
phases of radioelements, both of which were impor-
tant in high level waste management.

International Stripa Project

Substantial progress was made in 1983 in
research on geological disposal of radioactive
wastes, at the Stripa mine in Sweden. In the first
phase of work, jointly funded by seven countries,
several important experiments have been com-
pleted. 1983 also saw the beginning of a second
phase in which eight countries were participating5,
and for which the design and construction of experi-
mental facilities ran concurrently with the data
analysis and reporting activities of the earlier work.

A Stripa experiment using tracers to illustrate the migration of radionuclides through cracks in geological structures
(Stripa).
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Highlights of the first phase work included the par-
tial dismantling of the Buffer Mass Test, an installa-
tion which simulated the emplacement of canisters
of high-level waste beneath the granite floor of a tun-
nel at a depth of 350 meters. This installation had
been backfilled for about two years, and was exten-
sively instrumented, but the detailed information
about the effects of heat and water uptake from the
surrounding rack could only be obtained by careful
dismantling and excavation. There was a similar situ-
ation with the experiments for radionuclide move-
ment in fractures in granite. During 1983, a major
section of a fracture near a tunnel at the 350 meter
level was excavated and is now undergoing a micro-
scopic laboratory analysis to obtain information
about the behaviour of tracers simulating radio-
nuclide contaminants in ground water.

Two experiments in the second phase of the
research involved major construction work. A large
scale, three dimensional, test of radionuclide migra-
tion was being prepersd. This required ihe excava-
tion of a new 200 meter long access and monitoring
tunnel which was bored into a previously undis-
turbed area of granite. Tests of the feasibility and
effectiveness of sealing boreholes, shafts and tun-
nels started during the year.

The prospect of Spain joining the project prompted
a survey in 1983 of other research that would be
of common interest and value to national repository

development programmes. Ten proposals submitted
by the present partners were being reviewed. The
contributions showed a strong continuing interest in
multilateral collaboration in this field.

NOTES

1. The European Company for the Chemical Processing of Irradiated
Fuels was set up as an OECO joint undertaking in 1957 at Mol, In
Belgium, by thirteen Member countries: Austria, Belgium, Den-
mark, France, Federal Republic of Germany, Italy, Netherlands
(which withdrew in 1975), Norway, Portugal, Spain, Sweden,
Switzerland and Turkey (which withdrew in 1980), The Company
ceased reprocessing operations in 1974 but its duration was
extended until 1982 to enable the Company to carry out a
technical programme to meet its remaining legal obligations.

2. The Halden Project dates from July 1958, when the Boiling
Heavy Water Reactor (HBWR) at Halden, south of Oslo, built and
owned by the Norwegian Institutt for Atomenergi (now the Institutt
for Energiteknlkk), became a Joint Undertaking of the Agency.

3. The agreement covers: Austria, Finland, Federal Republic of
Germany, Italy, Japan, Sweden, Switzerland, United Kingdom
and the United States (Department of Energy, Nuclear Regulatory
Commission and Electric Power Research Institute).

4. Members of the Working Group were Canada, Federal Republic
of Germany, France, Japan, Netherlands, Switzerland, United
Kingdom, United States and the Commission of the European
Communities (CEC).

5. Canada, Finland, France, Japan, Sweden, Switzerland, United
Kingdom, United States.
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VIII

ORGANISATION AND ADMINISTRATION

25th ANNIVERSARY OP NEA

The twenty fifth anniversary of the Nuclear Energy
Agency was celebrated through a Special Session of
the Steering Committee for Nuclear Energy with the
theme the future of the breeder and of other advanced
reactor concepts in the OECD area.

At the invitation of France, NEA's host country, the
Special Session was held in Lyon on 21st April, in
the presence of Mr. Emile van Lennep, Secretary
General of OECD, some twenty Ambassadors,
Heads of Delegations to the OECD, Mr. Michel Pec-
queur, then Administrateur General Delegue for the
French Commissariat a I'Energie Atomique, and
many delegates from Member countries.

Delegates attending the 25th Anniversary session of the OECD Steering Committee for Nuclear Energy in April, visited
the Super-Phenix FBR, which is due to begin operations in 1984.
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A round-table composed of high level representa-
tives from NEA countries with an active involvement
in breeder and advanced reactors, discussed relev-
ant economic, technological, industrial, safety and
international co-operation aspects of the subject.
This was followed by a visit to the Super-Phenix
1,200 MW breeder reactor at Creys-Malville.

STEERING COMMITTEE FOR
NUCLEAR ENERGY

The Steering Committee for Nuclear Energy held
two Sessions, respectively in April and October
1983. At the end of the 68th Session, held in April,
Mr. Ivor Manley (United Kingdom) was re-elected
Chairman. Ambassador Richard Kennedy (United
States) and Mr. Ilkka Makipentti (Finland) were
elected Vice-Chairmen.

The year under review was marked by continuing
efforts by the Committee to move the emphasis of
the programme of work towards technical policy
matters linked to some of the fundamental problems
raised by the development of nuclear energy, to
assist Member countries in their decision-making
process. At the same time, great care was exercised
to maintain the traditional scientific and technical

foundations upon which the Agency has built its
reputation. Progress in some policy-oriented studies
under way—notably in the field of radioactive waste
management—confirmed the ability of the Agency to
meet these objectives.

A number of new studies financed by voluntary
contributions were intended to supplement or rein-
force the Agency's current work in economic and
technical evaluations of the nuclear fuel cycle, risk
assessment techniques in reactor safety, and long-
term safety of containment systems for high level
long-lived radioactive waste.

STAFF

Ths personnel establishment in 1983 remained
unchanged at 84, of which 58 were employed in the
Secretariat (including 28 professional staff) and 26 in
the Data Bank (including 14 professional staff).

BUDGET

The total appropriation for the Agency for 1983
was 43.1 million francs, the same level of appropria-
tion in real terms as the 1982 figure.
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ANNEXI

List of Workshops, Specialist Meetings and Symposia organised during 1983

Workstop on Waste Management Scenarios and
Strategics, Paris, 18/20 January.

Workshop on Economic* of Uranium Ora Proeoamlng
Operation; Paris, 25/26 April.

CSNI Specialist Mooting on lirtoract/on of Wt» and Bspfo-
alon with Ventilation Syatama In Nuclear Facilities, Los
Alamos National Laboratory, New Mexico, United States,
25/28 April.

CSNI Specialist Meeting and Decay Hoat Removal Sys-
torn; WOrenlingen, Switzerland, 25/29 April.

NBA/IAEA Specialist Mooting on Defect Detection and
SUIng, Ispra, Italy, 3/6 May.

CSNI Spoelallat Mooting on Probabilistic Method* In
Salamle Risk Aaaoaamant tor Nuclear Power Plants,
Livermore, California, United States, 16/18 May.

CSNI Spoelaltat Mooting on Watar Roaetor Fual Safety
and nation Product noloaao In Off-Normal and Acci-
dent Condition; Copenhagen, Denmark, 16/20 May.

International Conference on Radiation Shielding, Tokyo,
Japan, 16/20 May.

Workshop on Experimental Mothodologlaa In Radio-
nuellda Sorptlon Studio; Paris, 6/7 June.

Specialist Meeting on the Economics of the Nuclear Fuel
Cycle, Paris, 3/4 October.

•TEACUP Specialist Meeting on fn-Co
Halden, Norway, 10/12 October.
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ANNEX II

List of Publications and Other Printed Material produced in 1983

Report on Geological Ofapoaaf of Radioactive Watte:
Oeochemlcal Processes.

Proceedings of the NBA Workshop on Geological Dlspotal
of Radioactive Waste: In Situ Experiments In Granite,
Stockholm 1982.

Uranium Extraction Technology, A Joint NEA/IAEA Report,
Paris, 1983.

Hucloar Law Bulletin, Nos. 31 and 32.

20th Anniversary of the OECD Nuclear Energy Agency.

Interim Oceanographlc Description of the n7orth-Ea.it
Atlantic Site for the Disposal of Low-level Radloactlva

Doclalon of Ma OBCO Council on the Multilateral Con-
sultation and Surveillance Mechanism for Sea Dump-
ing of Radioactive Waste.

International Co-operation for Safe Radioactive Waste
Management

Long-Term Management of Hlgh-Lovel Radioactive
Wastes The Meaning of a Demonstration.

The International Strlpa Projects Background and
Research Results.

NBA Data Bank, An International Service an Software
ar.d Data for Nuclear Energy.

Summary of Nuclear Power and Fuel Cycle Data In OECD
Member Countries, March 1983.

Proceedings of a CSNI Workshop on Ductile Fracture Tost
Methods, Paris, 1st-3rd December 1982.

Proceedings of a Workshop on Economics of Uranium Ore
Processing Operations, Paris, 25th-26th April 1983.

Uraniums Resources, Production and Demand, December
1983.

The Coat of Generating Electricity In Nuclear and Coal-
fired Power Stations, December 1983.

NBA Newsletter. Number One issue, December 1983.

Newsletter on Radlonuclldos Migration In the Qeo-
sphere, Nos. 8 and 9. Special Issue: Compendium of
Research Activities In Radlonuclldes Migration.
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