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- 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
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FOREWORD

This report presents an account of the activities of the Nuclear Energy Agency
during an intensely busy and productive period — a transitional period during which
considerable progress was made toward a greater technical-policy orientation.

As background to the year under review a significant event was the report of
the High Level Workshop on Nuclear Energy Prospects, organised at the beginning
of the year in cooperation with the International Energy Agency. The conclusions of
the Workshop quite firmly established the need for a major contribution from nuclear
energy to overall OECD energy supplies and pointed out the economic penalties to
the OECD area as a whole if governments failed to take the requisite policy action.
Studies associated with this report have shown that the current use and planned
development of nuclear power in the OECD area are far below what is economically
desirable for our community of countries.

In response, the NEA became more actively involved in developing proposals
for further involvement in the economics of nuclear power and the back-end of the
fuel cycle, as well as for studies in reactor development. This may lead'.';? Agency to
increase progressively its role as an authoritative source of background analyses and
information which will be useful in the decision-making processes of its Member
governments.

In the operational sphere the Agency has moved effectively to support its
current work with important international co-operative exercises and joint projects.
These may be of far reaching significance from both the technological and policy
points of view.

In general the Agency's activity during 1982 was reminiscent of the first
exciting years following the establishment of the European Nuclear Energy Agency in
1958. At a time when the NEA is celebrating its 25th Anniversary it is pleasing to
see that it has tost none of the vigour and operational flexibility that were such
marked features of its predecessor.

Howard K. Shapar
Director General
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HIGHLIGHTS

CURRENT WUCLEAR TRENDS

In the year under review nuclear electricity
generation in the OECD area continued to increase,
despite problems in some countries and the cancel-
lations of reactors in the United States and Italy.

By the end of 1982 the nuclear share of
electricity generation averaged out at nearly 15%
reflecting the substantial contribution nuclear
power was making to the energy balances of all
Member countries with nuclear programmes. In four
countries, this contribution exceeded 30%.

Looking ahead the projections for electricity
generation and nuclear power to the year 2000
show chat capacity will continue to increase stea-
dily in the OECD area to the end of the century,
rising from the 147 GWe available at the end of
1982 to about 450 GWe by the year 2000 by
which time the nuclear share will represent nearly
30% of total electricity.

This pace of development will depend, to a large
extent, on the future rate of electricity demand and
on the future economic performance of nuclear
power, linked with further satisfactory advances
being made in the fields of waste management,
radiation protection and nuclear safety.

MUCLEAR DEVELOPMENT AMD THE FUEL
CYCLE

The High Level Workshop on Nuclear Energy
Prospects, organised in February in co-operation
with the International Energy Agency (IEA), pro-
vided an opportunity for representatives from gov-
ernment and industry to examine the prospects for
nuclear power growth. The report of this meeting
confirmed that there were no technical or industrial
constraints on substantial further deployment of
nuclear power in the OECD area.

The conclusions of the High Level Workshop
provided a basis for the definition of an expanded
programme of work in several key economic and
technical areas of the nuclear fuel cycle. As a result,
during the year proposals were developed for a
deeper NEA involvement in the economics of
nuclear power and the back-end of the fuel cycle, as
well as studies on reactor development. The
expansion of work in this area will produce autho-
ritative background analyses and information to
assist decision-making in Member countries.

New editions of two major reports were pub-
lished during the year — "Uranium, Resources,
Production and Demand" (the Red Book) and
"Nuclear Energy and its Fuel Cycle; Prospects to
2025" (Yellow Book). Preparations for the next
edition of the Red Book were put in hand.

During 1982 the NEA continued to encourage
international consultation and co-operation, upon
which real progress in these fields ultimately
depends. It is against this background that the
achievements for 1982, some of which are sum-
marised here, should be seen.

WUCLEAR SAFETY RESEARCH
LICENSING

The strategic plan for the period 1982-85 placed
greater emphasis on policy questions. The decision
to concentrate work in six main areas will focus the



Agency's nuclear safety work on subjects of major
topical importance for light water reactors, such as
human factors and operating experience, and the
behaviour of the primary reactor coolant system.

Of special interest in the NEA's extensive safety
technology programme for 1982 were new ven-
tures such as the OECD LOFT Project, an interna-
tional programme launched in 1982 under NEA
sponsorship, which will provide important new
information on reactor system response during
abnormal events and accidents. Nine NEA Member
countries are supporting the $US 93 million, three-
year project in Idaho, USA.

During the year the NEA Incident Reporting
System (IRS), which had proved itself one of the
best sources of information on nuclear operating
experience, became fuliy operational. All 13 OECD
countries with nuclear plants in service now take
part in IRS.

riADSOLCGlCAl. AMD ESMViROiMiVIEPiJTAL
:iV:PACTS OF NUCLEAR FUEL CYCLE

ACTIVITIES

Deep geological disposal was the subject of the
first phase of the International Stripa Project,
completed in 1982. The experimental programme,
which is investigating the use of hard crystalline
rock for the isolation of nuclear waste, was
designed to provide a better understanding of the
conditions around a repository for high level waste
and to develop instrumentation and methods for
future investigations.

The Project will continue to 1986 with the
support of eight NEA Member countries.

LEGAL AFFAIRS

The most noteworthy event was the revision of
the Paris and Brussels Conventions on nuclear third
party liability.

The signing of protocols amending these Con-
ventions marked the end of several years' work by
the NEA's group of experts which had the task of
monitoring the interpretation of the Conventions
and harmonising national implementation meas-
ures.

Work continued on development of a concept for
the demonstration of high level radioactive waste
disposal. This could be the starting point for better
co-ordination and integration of the results of
national work and marks a step forward toward a
soundly based international demonstration pro-
gramme.

Technical studies and evaluations related to this
work offer good prospects for the near term.
On-going work in the waste management field
included the preparation of radiation protection
objectives for the long-term management of
radioactive waste, a study of the legai, administra-
tive and financial aspects of waste management, an
assessment of the state-of-the-art for the manage-
ment of uranium mill tailings and research into
disposal of high-level and long-lived waste in
continental deep geological media or under the
seabed in sediment layers.

NUCLEAR SC1EWCE

Work in the reactor physics fields continued in
areas related to reactor operation, reflecting current
interests of the nuclear power industry.

The most ambitious project in 1982 was the
extension for special shielding calculations of the
Monte Carlo code TRIPOLI in co-operation with the
French Commissariat a I'Energie Atomique {CEA).

The first phase of a project (JEF-1) to prepare a
complete neutron cross section library for release to
Data Bank members was completed in 1982 and
the second phase launched.

Continuing efforts were made to increase the
"added value" of the Data Bank's contribution in
testing and package assembly of program mate-
rial.



I
TRENDS IN

NUCLEAR POWER

While the energy outlook for the long term
remained generally unchanged in 1982, continued
economic recession caused many OECD countries
to revise further downwards their forecasts of
electricity demand in the short and medium term.
This has not been without consequences for nuclear

power. As a result of reduced electricity demand
projections, the estimated prospects for nuclear
energy capacity up to the year 2000 are slightly
down from those foreseen at the beginning of the
year. Meanwhile, a moderate increase in nuclear
electricity generation was noted during the year.
The total installed nuclear generating capacity
within the OECD area as of 31st December 1982

The nuclear share of electricity generation in tbi OECD arec 193?



was 147 GWe, corresponding to an increase of
16 GWe over the preceding twelve months. The
total of nuclear electricity generation amounted to
734 TWh during 1982.

The nuclear share of total electricity production
increased to 14.8% for the OECD as a whole. This
share exceeded thirty per cent in Belgium, Finland,
France and Sweden.

During 1982 a number of international bodies,
including the OECD Steering Committee for Nuclear
Energy, the Governing Board of the International
Energy Agency and the Council of the Commission
of the European Communities expressed concern
about the slowdown in the rate of installation and
licensing of nuclear reactors and related facilities. In
February 1982, NEA convened a High Level Work-
shop on Nuclear Energy Prospects, the conclusions
of which also reflected uneasiness resulting from
the uncertainties impeding the orderly growth of
nuclear power.

Common to the findings of all these bodies was
recognition that while natural gas and renewable
sources of energy will have a certain role to play in
the long term diversification of energy supply, up to
the year 2000 the only practical means of structural
change in the energy pattern away from oil will be
the increased use of coal and nuclear energy.

^ has been confirmed from a number of economic
studies that in the OECD area nuclear generation
generally has a clear cost advantage over coal-fired
plants. In typical European baseload conditions, for
example, the production cost of nuclear power lies
20 to 50% below that of coal. Coal-fired plants are
competitive against nuclear only in some regions in
the United States and Canada.

NEA projections of nuclear capacity now foresee
303 GWe installed in 1990. As shown in the
adjacent table this is some 12 GWe less than the
estimate made early in 1982. For the year 2000,
the reduction is of the order of 8%.

Projection of instatietf Nuclear Capacity

within OECD

1982 actual
1985
1990
2000

Present projection

147

209
303
450

1982 projection

216
315
489

URANIIUSVl SUPPLY

Current high levels of uranium production, cou-
pled with increases in estimated future production
costs, have led to a slight decrease in the amounts
of uranium in the lower cost resource categories.
However, this is not regarded as a factor of
potential importance in view of the proportionately
larger reduction in projected demand. Proven
uranium resources could now cover demand longer
into the future than has ever been the case and
could support a much faster growth in nuclear
power than is presently expected.

There was clear over-supply of uranium on the
market in 1982. This, combined with a redistribu-
tion of uranium inventories in utility stockpiles, led
to a fall in the spot market price of uranium to below
$ 20/lb. This was substantially lower than an
average long-term contract price, and profitable
only to a few low-cost producers. Some uranium
mines were closed down in Canada and the United
States and production was cut back in many others,
in particular in the United States. By the end of
1982, however, there were signs that supply and
demand were reaching a better equilibrium.

Surface mining of uranium, Wyoming, USA (US Ato

Industrtai Forum Inc.).
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VfCLc SEHVSCES

Together with the over-supply of uranium, there
was some idle separative work and fuel fabrication
capacity available within the OECD area. Much of
the past investment in this area has been motivated
by the policies of individual countries toward the
assurance of domestic supply rather than by purely
economic considerations.

During 1982, separative work capacity was
increased in France and construction of an enrich-
ment plant was started in the Federal Republic of
Germany. Japan was finalizing its design of a
commercial scale enrichment plant, while feasibility
studies for enrichment facilities were being under-
taken in Australia.

Spent fuel continues to accumulate in increasing
amounts pending a decision on whether it is to be
reprocessed or otherwise disposed of. In conse-

quence, there are extensive plans in some OECD
countries to develop and construct facilities for
interim storage. In some cases, as for example in
Sweden, a central storage facility will be provided
to accommodate spent fuel from a number of
facilities, whilst most utilities intend to construct
their own facilities. The new US waste manage-
ment legislation authorized such central stor-
age facilities to be considered in the future for
certain limited circumstances. In the Federal
Republic of Germany a central storage facility is
scheduled to come into operation at the end of
1983.

France continues to have the largest LWR
reprocessing capacity. A total of 640 tonnes of
heavy metal were reprocessed during 1982 at the
La Hague plant. Japan, the Federal Republic of
Germany and the United Kingdom have operating
reprocessing plants.

Programmes in the OECD countries for managing
spent fuel and high level wastes (HLW) have been
scheduled to accommodate needs in relation to the

A view of tho top of the cei!s in tiio mesn chemical reprocessing pflant at SelBafieBd (SIMFLl.
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requirements for safe interim storage. At the
industrial vitrification plant at Marcoule, France,
more than 30 cubic meties of HLW has been
immobilized in glass blocks. The authorities in many
countries have now come to realise that pro-
grammes covering all waste types and all aspects of
waste management should be accelerated in order
to pursue industrial-scale development and demon-
stration of the techniques required, and to meet
long-term requirements.

LONG TERM DEVELOPMENT

Energy policy cannot be determined solely on the
basis of short term considerations. Neither the
reduction in the price of oil nor the improved
uranium supply situation in 1982 should be seen as
an incentive to modify long term energy supply
policy, but only as temporary market fluctuations. A
general recovery in economic growth will inevitably
increase energy consumption and sooner or later
lead to potential shortages in oil supply. Therefore,
efforts must be continued and intensified to dis-
place oil fired electricity generation by other fuel
sources. In this connection, it should be pointed out
that certain regulatory and financial issues will have
to be addressed, if nuclear power is to contribute
that part of future energy supplies which is now
planned. Also a continuing challenge for the nuclear
industry as a whole is the maintenance of adequate
levels of quality assurance for plant systems and
components.

In long-term strategic planning, the present
ample supply of natural uranium does not constitute
a sound reason for reducing effort in the develop-
ment of advanced reactor systems. Construction in
France of the Superphenix prototype commercial
fast breeder reactor has progressed well and the
plant is scheduled to start operating in 1984. In the
Federal Republic of Germany the construction of an
FBR at Kalkar will be continued. There are also clear
intentions to pursue national and international
efforts on breeder reactors in Italy, Japan, United
Kingdom and the United States.

The use of plutonium as FBR fuel will increase
only at a relatively slow pace and it is likely that
some plutonium will be burned in LWRs in some
OECD countries during the coming decade.
Whether it would be more appropriate to expand
reprocessing capacity or alternatively, to construct

storage facilities for the accumulating spent LWR
fuel, will become a prominent policy issue for the
major nuclear programmes within the OECD.

In conditions of market uncertainty and growing
competition for limited orders of nuclear power
plant, it is possible that in the mid-term, some
sectors of the nuclear industry will not remain
commercially viable. The present reactor construc-
tion capacity (50 to 60 GWe per annum) in the
OECD area is much larger than a credible rate of
orders could keep occupied. A lack of orders or
prospects for orders over several years may have a
critical effect on the ability of industry in some
OECD countries to respond to the projected needs
in the 1

PUBLiC PERCEPTION AMD ACCEPTANCE

For several years the matter of public acceptance
has been a major obstacle to greater development
of nucler power. Earning public confidence is an
inherently slow process and the situation varies
greatly from one country to another. During 1982
there were signs of a more realistic public appre-
ciation of the advantages and drawbacks of nuclear
power.

Public opinion regarding nuclear energy is to a
large extent influenced by its perception of reactor
safety and radioactive waste management issues.
Fears of accidents involving the uncontrolled re-
lease of radioactive materials to the environment
can only be overcome by continuing strong efforts
to maintain the safety of nuclear reactors and
associated facilities. In this context it will be
increasingly important to collect, exchange and
analyse operating experience in nuclear power
plants and to turn the lessons learnt to the
advantage of nuclear safety.

In order to respond to public and political
concerns about radioactive waste management,
some governments need to demonstrate the avail-
ability of proven technologies for use in the safe
disposal of ail types of waste, and efforts in this
direction are being made in several countries. These
efforts should be supported by appropriate interna-
tional collaboration and co-ordination.

The OECD Nuclear Energy Agency, for its part, is
vigorously pursuing key issues in nuclear safety and
waste management.

12



UTILITY CONFIDENCE

In general, the main financial risks in the devel-
opment of nuclear power are borne by the utilities
and ultimately, of course, by the consumer. The
overall effects of uncertainties, delays and other
impediments vary among OECD countries and
depend to a certain extent on whether the utilities
are publicly or privately owned. In particular, the
long lead times involved in obtaining authorization
and commencing construction, combined with high
interest rates, have led utilities in some countries,
especially in the United States, to abandon plans for
ordering new plants and even to cancel reactor
construction projects already started. Clearly, it is
important that governments make every effort to
minimize unnecessary delays in the regulatory
process. In this connection it has already been
recognized in several countries that plant standard-
ization can make an effective contribution to
reducing lead times by enabling progress to be
made in the streamlining,of the licensing pro-
cess.

MAJOR NUCLEAR DEVELOPMENTS IN
MEMBER COUNTRIES

tioned radioactive waste, waste disposal, transport
of radioactive waste and enriched or plutonium-
containing fissile material, and the storage of
Plutonium. This body is also to be responsible for
conditioning radioactive waste from installations
lacking the facilities to carry out all, or some, of
these operations.

Under an Act of 8th August 1980, the Govern-
ment may take a minimum 50% share in the capital
of a mixed economy company whose purpose is to
manage nuclear fuel cycle activities, with the
exception of the areas covered by ONDRAF.

This will be done as soon as the Upper House has
reached a favourable decision on reprocessing in
Belgium and on the reopening of the Eurochemic
plant, a decision which the House of Representa-
tives took in December.

In Canada the Lepreau I, 600 MWe CANDU unit
in New Brunswick was expected to be brought into
commercial operation in January 1983. Two other
units - Gentilly II in Quebec and Pickering 5 in
Ontario — achieved initial criticality. More electricity
has been generated at the Pickering site, near
Toronto, than at any nuclear site in the world.

Nuclear power programmes are developing stea-
dily in a few countries, particularly in France where
during 1982, two more 900 MWe PWR units were
connected to the grid. This brought the nuclear
share of total electricity genfiration to about 39%.
Standardization and location of several identical
900 MWe PWR units on the same site has per-
mitted construction time to be reduced to less than
5 years for the latest units. Ten other 900 MWe
and thirty one 13*00 MWe units are under construc-
tion or programmed. The installed capacity at the
end of 1982 was 23 800 MWe, and it is foreseen
that the French nuclear power capacity will reach
59 100 MWe in 1990 to provide about 70% of
total electricity generated.

In Belgium two PWR units, DOEL III and
"CHANGE III, were connected to the national grid.
With these two units, nuclear energy provided 30%
of total electricity generated in 1982 and this
should rise to 40-45% in 1983.

In the nuclear fuel cycle field the Belgian Govern-
ment has set up a public body at the national level
called ONDRAF to manage the storage of condi-

In late 1982, an office to manage low-level
radioactive waste was established within Atomic
Energy of Canada Limited. The office will ensure
that a collection, treatment and safe disposal
service for low-level radioactive wastes is available
on a commercial basis and that means are available
for the permanent passive disposal of such wastes.
Also in late 1982, an expanded programme on
uranium mill tailings research managed by CANMET
within the Department of Energy, Mines and
Resources was announced.

In the Federal Republic of Germany, progress has
been made in design standardization, which has
permitted some streamlining of licensing proce-
dures. At the end of the year, there were 15 LWR
reactors in operation (with an overall capacity of
9 900 MWe) and 12 reactors under construction,
including an FBR at Kalkar and an HTR at Hamm.
Towards the end of the year the Bundestag agreed
that commissioning of the SNR 300 FBR at Kalkar
could proceed, thus lifting its reservations regis-
tered in December 1978. By 1990 nuclear power is
expected to provide about 30% (23 100 MWe) of
total electricity generated.



In Japan, an ambitious long term programme for
the development of the nuclear fuel cycle was
published by the Japanese Atomic Energy Commis-
sion in June 1982. This included arrangements for
securing the supply of natural uranium, domestic
enrichment, reprocessing, and radioactive waste
management. Future plans include development of
the fast breeder reactor for commercial application
early next century. Construction of the Monju
prototype FBR is being accelerated. The Govern-
ment is encouraging the development of advanced
thermal reactors and research into the use of
plutonium in light water reactors. Installed capacity
at the end of the year from 25 reactors was
1 7 300 MWe.

In July 1982 the United Kingdom nuclear
industry established a new executive organisation
to co-ordinate the industry's plans for the manage-
ment and disposal of low and intermediate level
radioactive wastes. This organisation, known as the
Nuclear Industry Radioactive Waste Executive (Nl-
REX), consists of a Directorate of senior represen-
tatives of the component parts of the nuclear
industry and an executive Unit including engineer-
ing, technical and aministrative staff. NIREX works
within the framework of the Government's overall
strategy on radioactive waste management and is
subject to the regulatory powers of Government
Departments. The costs of waste disposal will be
met by the producers of the waste. The Govern-
ment's 1982 White Paper on Radioactive Waste
Management formally recognised the setting up of
NIREX.

The public inquiry into the CEGB's application to
build a PWR at Sizewell in Suffolk is currently under
way.

In November 1982, the Government re-affirmed
its commitment to a substantial fast reactor pro-
gramme and is currently considering advice from
the UKAEA and others on a future development
programme which makes the best use of resources
and experience.

In the United States, the situation at the end of
the year was 80 operable plants of which 4 were
shut down for an indefinite period (63 900 MWe)1.

60 plants under construction (66 400 MWe) and
5 plants on order (5 140 MWe). Eighteen nuclear
power plant orders (22 000 MWe) were cancelled
during 1982. At the end of the year, licensing
legislation was soon to be submitted to Congress
with as its objective a streamlining of the licensing
process. Meanwhile Congress cleared a bill permit-
ting the NRC to grant an interim operating licence to
a finished plant even though formal hearings are still
under way. In August the NRC authorized precon-
struction activities to begin on the site of the Clinch
River Breeder Reactor in Tennessee. The compre-
hensive nuclear waste bill passed by Congress set
out, among other things, a procedure for working
with States on siting, licensing and constructing
high level nuclear waste repositories and interim
Federal storage repositories. It also provided about
$ 300 million annually for the waste management
programme.

There has been further progress in other OECD
Member countries in developing their nuclear power
capacity. Thus the energy plan in Spain provides for
investments in a complete fuel cycle programme

1. Excluding Humboldt Bay - 65 MWe

TMI-2 - 9 0 0 MWe

Reactor pressure vessoi components of a fl.20 VfWu

Swis-. PWR (Sulzer).



totalling $ 175 million. The programme will include
domestic and overseas uranium supply, enrich-
ment, manufacture of fuel elements, reprocessing
of spent fuel and storage of radioactive wastes. At
the end of the year there were 4 nuclear power
plants in operation (2 000 MWe) with 11 further
plants (10 200 MWe) under construction and 4
more plants (4 000 MWe) authorized. The nuclear
energy contribution to total electricity generation
was 1496 and is expected to rise to about 38% by
1990.

Italy has 3 commercial nuclear power plants in
operation, with a total generating capacity of
1 300 MWe representing 3.8% of total electricity
production. Two more BWR plants, each of
1 000 MWe are scheduled for completion in 1987.
Total nuclear generating capacity is expected to
reach 3 300 MWe by 1990, representing about
9% of total electricity generation. Italy is involved in
the European fast breeder reactor development
programme including the Superphenix plant and
also in the enrichment (Eurodif) and reprocessing

industry. The Italian Parliament recently passed
legislation governing the siting of nuclear power
plants.

In Switzerland, the four nuclear power stations,
which have a total power capacity of 2 GWe in
round figures, together produced 14.2 billion kWh.
28.2% of electricity was produced by nuclear
power. Construction of the power station at Leib-
stadt, due to come into service in 1984, is on
schedule and will add a 1 000 MWe unit to the
Swiss nuclear capacity.

A popular initiative "for a future with no new
atomic power stations" (anti-atomic initiative) was
launched in December 1981. The Federal Council
felt that acceptance of this initiative would jeopar-
dize the security of the country's electricity supply
in an unacceptable way. The Council was expected
to propose to Parliament that the initiative which
will be put to popular vote, probably in the second
half of 1984, be accompanied by a recommenda-
tion to reject it.
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NUCLEAR DEVELOPMENT
AND THE FUEL CYCLE

POLICY QUESTIONS AMD tVIASW
PROGRAMME TRENDS

One of the main tasks of NEA is the evaluation of
the role of nuclear energy in the context of overall
energy supply. In this area the Agency prepares and
analyzes projections of nucjear power growth with
emphasis on the interaction of supply and
demand.

A High Level Workshop on Nuclear Energy
Prospects was organised in February, in coopera-
tion with the International Energy Agency (IEA), at
which representatives from government and
industry were invited to examine the prospects for
nuclear power growth and factors which were
influencing it. It was confirmed on this occasion,
that there were no constraints on substantial
further deployment of nuclear energy from techni-
cal, economic, safety or industrial factors, nor from
shortage of uranium; but public acceptance was an
important condition for the future prospects of
nuclear energy. The results of the Workshop were
published in a joint NEA/IEA publication "Nuclear
Energy Prospects to 2000".

The conclusions of the High Level Workshop,
which have been referred to in Chapter I, offered a
platform for the definition of an expanded pro-
gramme of work in several key economic and
technical aspects of the nuclear fuel cycle. On this
basis, the Fuel Cycle Committee (FCC), together

2. Uranium. Resources, Production and Demand; OECD-
NEA/IAEA. February 1982 (Red Book).

Nuclear Energy and its Fuel Cycle; Prospects to 2025;
OECD-NEA. 1982 (Yellow Book).

with the Steering Committee for Nuclear Energy,
were actively involved during the year in developing
proposals for a deeper involvement in the eco-
nomics of nuclear power and the back-end of the
fuel cycle, as well as for studies on reactor
development. With the general policy adopted
within NEA, the expansion of the work in this area is
intended to result in authoritative background
analyses and information to assist the decision-
making process in Member governments.

WiAJQR PU8LSCAT5OWS

New editions of two major reports, the Red and
Yellow Books2, were published in 1982. These
publications were described in some detail in the
Tenth Activity Report of NEA. From these publica-
tions, the fuel supply and demand situation can be
summarized as follows:

— Sufficient uranium resources have been dis-
covered, and the uranium industry could
produce uranium from these to meet likely
reactor requirements until at least 201G.

— Further uranium resources remain to be
discovered, and could, given the appropriate
incentives of demand and price, be discov-
ered and produced by the uranium industry to
ensure that supply continues to cover
resource requirements beyond 2010.

— The capacity of the reactor manufacturing
industry during this century is more than
adequate for the projected nuclear expan-
sion.

— Expansion of heavy-water, enrichment and
fuel fabrication capacity will be necessary in
the 1990's.
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It will be necessary to construct spent fuel
storage facilities to cope with the increasing
amounts of fuel discharged from nuclear
power plants.
In the interest of uranium resource optimiza-
tion over the long term, the development and
operation of the fuel-efficient breeder reactor
must continue, despite the fact that uranium
resource limitations are not likely to be a
constraint on the current rate of growth of
nuclear energy until the next century.

Preparations for the next edition of the uranium
report commonly known as the "Red Book" have
started and significant changes have been made in

the classification scheme for uranium resources and
in the method of describing future production
capabilities. In brief, the old Estimated Additional
Resources (EAR) category will be replaced by two
new categories EAR-I and EAR-II with the latter
containing the "undiscovered" portion of the old
EAR. On the production projection side a "scenar-
ios" approach has been adopted which will allow an
illustration of how future production could evolve in
relation to changing demand.

In the five years since the completion of the first
phase of IUREP3, there have been major changes in
the economics of uranium recovery and some

3. See section "IUREP Orientation Phase" m this
Chapter.
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changes in the geological knowledge concerning
uranium deposits. These have led the Agency to
revise and update its Speculative Resource Data
Base. Some of the Speculative Resources defined
as produceable at cost of below $ 1 30/kg U in
1977 could now, once discovered, only be pro-
duced at costs well in excess of this limit. On the
other hand, the discovery of the massive deposit at
Olympic Dam in South Australia, with company
announced reserves of over one million tonnes
uranium, not only gives strong support for the
existence of the previously estimated Speculative
Resources but also upgrades the potential of similar
geologic environments in other countries.

The NEA/IAEA Joint Group of Experts on R & D
in Uranium Exploration Techniques has been
carrying out a programme of studies designed to
improve the efficiency of presently-used exploration

methods and to investigate new techniques likely to
lead to the discovery of new uranium ore deposits,
particularly, those which are buried more deeply.

Eight co-ordinated projects, with the participa-
tion of organisations in 14 countries, have been
concerned respectively with:

— uranium favourability by mineral analysis,
— gases in uranium exploration,

— improvements in the measurement of natural
gamma radiation,

— borehole logging,

— uranium in granites,

— recognition of uranium provinces,

— biogeochemical exploration, and

— non-radiometric subsurface geophysical
techniques.

Participation in these projects is on a voluntary
basis and involves the co-ordination of activities by
countries with a common interest in particular



topics, and the exchange of information on the
results obtained from the co-ordinated R & D work
carried out.

The current depressed state of the uranium
market with low demand, over-supply and conse-
quently low price, provides little incentive to
industry to pursue further exploration. Neverthe-
less, given the long lead times required to develop
new methods, it is essential to continue research
and development in uranium exploration techniques
in order to ensure that the exploration problems of
the 1990s may be overcome and new resources
discovered to meet the expected upturn in uranium
demand.

A significant event during the year was the
Symposium on Uranium Exploration Methods held
in Paris in June 1982. The comprehensive review
made on this occasion of the achievements of the
NEA/IAEA Uranium Exploration R & D projects has
helped to determine the future direction of effort in
this field.

The first phase of the international Uranium
Resources Evaluation Project (IUREP), which
included a systematic review of the geological
literature on 185 countries, culminated in 1980
with the publication of a report entitled "World
Uranium, Geology and Resource Potential".

As a follow-up to this project, missions, usually
consisting of two or three uranium exploration
experts, have been sent, under the separately
financed IUREP "Orientation Phase"4 to fifteen of
the countries identified as having potential for
further uranium discoveries5.

4. Participants in the IUREP Orientation Phase were:
France, Federal Republic of Germany, Italy. Japan, the Nether-
lands, United States and the Commission of the European
Communities.

5. Countries visited during 1982 were: Bolivia. Ghana and
Uganda. All missions to non-OECD countries were carried out
in close collaboration with the IAEA.

A Ska line pressure leach plant at Lodeve, France. Uranium ore is feacraed using sodium corbonotf: .it VIP '

pressure ISIMO-Lodeve, D. Taylor!.
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Because many more missions were requested
that had been envisaged when the Project was first
funded, the participating organisations decided to
make additional contributions and to extend the
Project until the end of 1983.

URAWiUW! EXTRACTION TECHNOLOGY

While most parts of the uranium industry are not
in the financial position to introduce new equipment
into their mills, there is often the need to do this to
improve the economic viability of the projects under
way. This dilemma has been at the forefront of
many of the discussions which took place in the
NEA/IAEA Working Group on Uranium Extraction
and is reflected in the Newsletter on R & D in
uranium extraction technology and in a moior report
on uranium extraction technology to be published in
1983.
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UflY STORAGE OF SPENT FUEL ELEMENTS

It is widely accepted that most fuel cycle
strategies will involve a considerable and increasing
transient backlog of stored fuel, and since the early
1970s there has been growing interest and activity
in various Member countries in the development of
dry storage techniques, which do not in.olve very
complex technologies and appear to offer several
technical and economic advantages over wet sto-
rage.

The NEA arranged a Specialist Workshop on the
dry storage of spent fuel elements, in Madrid, in
May 1982, to discuss the present state-of-the-art
of dry storage, future trends, and research and
development work.

The workshop concluded that dry storage could
now be considered a proven technology.

ECOlvOfViiCS OF THE ?U£L i '--'CLc.

There are many different ways of calculating and
presenting the cost of electricity generation,
depending on the purpose. For example, one can
distinguish between calculations made by utilities
for presenting their running costs in their annual
accounts, calculations to assist in consideration of
future investment decisions and calculations based
on system cost analysis, where specific grid sys-
tems and projections of future electricity demand
are considered.

The methods used in different countries for
costing electricity generation were reviewed by an
ad hoc Group of Experts under NEA sponsorship
and a standard economic methodology was recom-
mended for international comparison of costs of
generation using alternative fuels.
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NUCLEAR SAFETY RESEARCH

AND LICENSING

The Agency has been conducting co-operative
work in the field of nuclear safety for some
20 years; since 1973 the programme has been
directed by the Committee on the Safety of Nuclear
Installations (CSNI). This grouping of senior safety
specalists from Member countries has consistently
tackled the most pressing issues of the day,
exchanging ideas and experience, arranging topical
meetings on specialised subjects, and attempting to
find a consensus whenever possible. The practical
methods of international co-operation used have
gradually evolved, and the traditional approach of
information exchanges and specialist reviews of
particular problems is now reinforced by a novel
form of co-operation: the international standard
problem exercise, a kind of yardstick for comparing
the techniques of assessing the performance of
nuclear plant safety systems. This kind of project is
now being carried out in most sectors of the nuclear
safety programme.

During 1982 the emphasis and content of the
programme was radically changed. A comprehen-
sive strategic plan was produced covering the
period 1982-85, in line with the new orientation of
the Agency programme and the placing of greater
emphasis on policy questions in all co-operative
ventures. As part of the plan a decision was taken
to concentrate work in six areas:

— operating experience and human factors,
— transients and breaks,
— primary circuit integrity,
— source term and environmental conse-

quences,
— risk assessment,
— fuel cycle safety.

This new structure will focus the Agency's
nuclear safety work on subjects of major topical
importance in light water reactor (LWR) safety, it is
hoped that the working groups involved will be able
to contribute indirectly to research planning in
Member countries by relating general research
needs to available resources.

UC EWS3KG

Regulatory questions are dealt with in the CSNI
sub-Committee on Licensing. The nature of regula-
tory problems is such that the principal need is for a

The integrity of the structure ar»d conlainmom o? a

nuclear reactor i? a vitally important fcctor in sa^e

operation iSulzer).
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forum where they can be freely discussed between
national representatives. The delegates to the
sub-Committee are also members of the main
Committee, hence the impact of developments in
safety technology on nuclear licensing — and vice
versa — is an implicit factor in the discussions. From
time to time special meetings are arranged to
examine major licensing issues. During 1982 the
topic examined in depth was the "backfitting" of
nuclear installations, and its relation to the licensing
process.

"Mr •;:.'" !•;:/",/••OW CSV SAFETY RESEARCH

The Agency's information exchanges on nuclear
safety technology are based on the Nuclear Safety
Research Index, published regularly by the NEA
since 1971 and now issued every two years jointly
with the International Energy Agency (IEA). The
1982 Index lists standard details of some 900 cur-
rent research projects and about 300 computer
codes all related to nuclear safety. The Index is
widely distributed to interested groups in Member
countries, including government bodies, public and
private research institutes and universities. The
feasibility of using a computer to store, reproduce
and revise the information is now being exam-
ined.

XFFRtcft'rCc Ah'D
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There are now some 216 power reactors in
service in the OECD area, totalling about 1982
reactor-years of operation. With the great majority
of these plants being of the LWR type there are
clear benefits to be drawn from the collection of
information on operating experience and its feed-
back to the design and licensing stages. The NEA
Incident Reporting System (IRS), which contributes
to this process, has gone from strength to strength
during the year with a notable improvement in the
standard of reporting, and is now functioning as one
of the best sources of information on nuclear
operating experience. A total of 310 reports on
incidents in operating plants have been received
and distributed; all 13 OECD countries with nuclear
power plants in service now take part in the
scheme.

Arrangements were being made at the end of
1982 with a view to introducing a more formal
arrangement for the system by making it the subject
of a Recommendation of the OECD Council. This
would have the effect of making the information
exchange more equitable and simplifying participa-
tion for certain countries.

The incident reports exchanged in 1982 through
the IRS were reviewed by experts from participating
countries to identify any generic issues with major
safety significance. Efforts were being made to set
up a computerized data bank for IRS incidents in
cooperation with the Ispra Joint Research Centre of
the Commission of the European Communities.

Hiisnan Factors in Safe Reactor Operation

In recent years, the human factor has been
recognised as important in power plant safety. The
effect of human intervention in plant design, oper-
ation and maintenance can range from essential to
harmful.

For several years, an NEA Group of Experts has
reviewed methods for analysing human perfor-
mance in routine tasks.

These methods will influence plant design and
guide programmes for staff training and manage-
ment. The results of this work may contribute to
improved ways of assessing risks in plant operation
which will in turn affect the licensing process.

A scheme for classifying types of human behav-
iour in reactor incidents was developed and tested
during the year. The scheme will be available for use
in national reporting systems from early 1983
providing an opportunity to build up a fund of
international compatible data on real human perfor-
mance.

LOSS OF COOLAIUT ACCiDENTS (LOCAs)

The ability to deal effectively with events that
upset normal reactor operation and the breaches of
reactor cooling systems are important aspects of
safety preparedness and are thus one of NEA's
principal research areas.

In the year under review particular attention was
given to an assessment of the results of steam
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explosion research and organising three Interna-
tional Standard Problem Exercises (ISPs) on breaks
in reactor cooling systems and the effects produced
inside the containment vessel.

A group of experts convened to review available
research on steam explosions inside the pressure
vessel concluded that the likelihood of such an
event occurring and leading to failure of the
containment building was extremely low or even
non-existent. This implies that early failure of the
containment building in the event of an accident can
be ruled out. On this basis the theoretical conse-
quences of a severe accident would be substantially
reduced.

A third International Standard Problem Exercise
in a series which began in 1979 was completed
during 1982. This was based on a small scale
containment experimental facility near Sydney,
Australia. The three ISPs have investigated the
pressure and temperature response of a Pressurized
Water Reactor containment following a large-break

LOCA. These exercises have helped to assess the
ability of computer codes to predict containment
response to this kind of event. A fourth exercise,
begun in 1982, is based on a large scale facility in
the Federal Republic of Germany and will be
continued during 1983.

Work was completed on another ISP based on a
4 MW boiling water reactor facility at Jaeri, Tokai-
Mura, Japan. This exercise also evaluated the
ability of codes to model a LOCA.

Another standard problem, to evaluate the ability
of codes to model pressurized water reactor LOCAs
based on the 50 MW LOFT nuclear reactor test
facility in the US, was completed during the year.
These exercises have contributed to the consider-
able progress made in recent years in understanding
and modelling pressurised water reactor thermal-
hydraulics.

On this basis an NEA Group of Experts has
confirmed that the thermal-hydraulic effects of a



postulated large-break LOCA are now well under-
stood, in particular the depressurisation phase.
Priority in future research work should therefore be
given to other areas of study, although the
remaining research programmes on large-break
LOCAs should be completed.

Towards the end of the year, the NEA organised
an international project to undertake research
intended to improve the understanding and predic-
tability of transient behaviour and enhance the
reliability, availability, economics, and safety of
pressurized water reactors.

To accomplish the aims of this project, the
Loss-of-fluid test (LOFT) facility, Idaho, USA, and

6. Sponsors of the OECD LOFT Project were: Austria,
Finland, Federal Republic of Germany. Italy, Japan, Sweden,
Switzerland, United Kingdom, United States (NRC & DOE) and
the US Electric Power and Research Institute.

appropriate supporting personnel will be used to
establish and conduct research under the title of the
OECD LOFT Project. The LOFT facility is a
50 MW(t) pressurized water reactor system
designed to provide information on reactor system
response during abnormal events or accidents. It is
particularly well suited for experiments and acqui-
sition of data on the operational transients and
multiple failure events, including fission product
releases, that may occur in a commercial reactor.
Its versatility provides an excellent means for
assessing and developing techniques for managing
accidents.

The OECD LOFT Project will be managed by a
Board with one member from each sponsoring
country and organisation6. The negotiations for the
setting-up of the Project were successfully com-
pleted in October and the Project is expected to
finish in 1986 at a cost of about US$ 100 mil-
lion.
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Assuring the integrity of the primary circuit of a
light water rsactor is of major concern to the safety
specialist. The science of fracture mechanics aims
to predict the critical size of a flaw in a pressure
component working under given conditions of
temperature and pressure; above this size, the flaw
is likely to propagate. It is obviously necessary for
engineers to be able to detect, locate and assess
flaws of this size, or preferably smaller. The NEA
programme encompasses both these aspects, and
provides a number of opportunities for experts in
fracture mechanics and non-destructive examina-
tion to work together on the development of
practical methods.

In fracture mechanics, fairly long-term studies
are in hand covering, for example, the review of
various competing methods now in use for pre-
dicting the behaviour of steels in elastic-plastic
conditions. During 1982 "round robin" calculations
were carried out in this area in which participants
used different mathematical approaches to predict,
for instance, the critical size of a pressure vessel
defect using standard input data.

The second international Programme of Inspec-
tion of Steel Components (PISC) under preparation
since 1979, began operations in January 1982.
Four heavy section steel plates containing welds are
being shipped in sequence to 15 member countries,
including the United States and Japan, where they
will be inspected using ultrasonic methods by some
50 teams who will attempt to locate and charac-
terise flaws implanted in the steel. This project is
supported by separate, parallel research into the
influence of factors such as cladding, instrument
peculiarities, or flaw geometry on the detection of
defects. It aims to evaluate the effectiveness of
current and emerging non-destructive test tech-
niques, and identifying which of them would be
most acceptable for regulatory inspections. The
PISC project is running on schedule and is expected
to end in 1984.

SOURCE TERWi AMD
CONSEQUENCES

Towards the end of the year work related to the
source term and environmental consequences,
including nuclear aerosols in reactor safety, air
cleaning in accident situations, and accident conse-

quence modelling, was expanded and restructured
under the supervision of one of the new Principal
Working Groups.

iitsjcsesr Anrosois in 'cle;sc;of S?.-=':y

An important aspect of reactor safety evaluation
is the ability to predict the patterns of release and
transport of nuclear aerosols (airborne radioactive
particles) following a nuclear accident.

During 1982 an NEA Group of Experts examined
recent developments in this field with regard to light
water reactors (LWR), and prepared a report as a
supplement to the 1979 NEA review of nuclear
aerosols which had dealt mainly with aerosol
behaviour in liquid metal fast breeder reactors. The
new report covers a number of factors in the
prediction of aerosol release and transport (for
example the impact of the chemical properties of
certain species which may be present; the sensi-
tivity of the calculations to uncertainties in thermal-
hydraulic and structural data) and also the influence
of aerosol transport and release on containment
integrity and on safety systems, and any design
implications.

If a nuclear facility is to function safely, the
radiologically and chemically toxic materials
involved must be contained within suitable barriers
to minimize any risk of ingestion or inhalation and
also to provide shielding to reduce external radia-
tion levels to acceptable values.

During the year a study was made of the
demands made upon air cleaning systems in acci-
dent conditions in nuclear power stations and other
fuel cycle facilities and the ability of the systems to
cope. A report on this work will be published in
1983.

Probabilistic Risk Assessment (PRA) is gradually
becoming an important tool in the design and
regulation of nuclear power plants. One major
question is the evaluation of any off-site conse-
quences of an accident. Theoretical models devel-
oped for this purpose attempt to describe the
transport and dispersion of any radioactive material
released, and predict the resulting impact on the
environment, including man. These consequences
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might include early injuries or fatalities, delayed
fatalities owing to induced cancers, genetic effects,
land contamination and economic effects of dif-
fering magnitude.

in recent years a great deal of effort has been put
into improving consequence modelling and a
number of new models have been developed. These
are now being applied in many countries to assess
the potential hazards of reactors at specific sites
and to provide guidance for planning and decision
making. Besides being used in risk assessment,
consequence models are employed also in the
evaluation of alternative design features, emer-
gency planning and response, reactor siting recom-
mendations and the development of acceptable risk
criteria.

Some thirty organisations in sixteen OECD
Member countries and the Commission of the
European Communities, have taken part in a com-
parative study of models which began in 1980 and
was completed during 1982.

The purpose of the study was to evaluate and
compare the different modelling options available;
progress was made in elucidating uncertainties in
the models and techniques for estimating conse-
quences were reviewed and improved. Special
attention was given to the modelling of "chronic
exposure pathways" by which the public may be
exposed as a result of accidental releases of
radioactive material to the atmosphere. These
comprise external irradiation and irradiation from
material deposited on the ground, inhalation of
suspended material and ingestion of contaminated
foodstuffs. Techniques and models used for
assessing the longer term radiological impact on the
public of accidental releases were also investi-
gated.

An accident exceeds the design basis when there
is failure of structures, material, systems, etc.,
without which core cooling cannot be properly
assured by normal means. This is considered as a
severe accident whose seriousness depends on the
degree of fuel damage and on the degree of loss of
containment integrity.

It is the nature of the real sequence of events in
severe accidents that is most in need of study, to
help determine what action can be taken to
interrupt the sequence, notably before core damage
occurs.

During the year, the Senior Group of Experts on
Severe Accidents completed its review of the
positions of countries regarding severe accidents
and the expected response of existing safety
systems. The Group stressed its observation that
current designs of light water reactors, based on
conservative assumptions, were in fact far more
capable of coping with severe accidents than the
case of the design basis accident case would
suggest. Consequently, the Group considered the
most effective approach would be to make accident
initiation less likely, as well as to reduce the
probability of its propagating at every subsequent
stage. It was concluded that the capability of a
plant to function in conditions well beyond the
design basis provided a margin of safety which
should be exploited to maintain control over events
and minimise the consequences to the public.

The most important area of concern is thus
accident management throughout the whole



sequence of a severe accident and highest priority
should therefore be given to improving the ability of
plant personnel to monitor, diagnose and influence
the course of a severe accident from the earliest
stages.

It was further concluded that high priority should
be placed on producing best estimates of accident
sequences by theoretical and experimental
research.

CRSTiCAUTY CODtS fQfi TRANSPORT Of-

Nuclear power plant operation entails regular
shipment of fissile materials such as spent fuel
elements. Fuel cycle activities also involve storing.

handling and transporting these materials in diverse
chemical and physical forms.

Complex computer codes have been developed
to verify by calculation that the contents of trans-
port packages remain safely subcritical (i.e.that a
diverging fission chain reaction cannot occur) under
all conditions. An International Standard Problem
designed to compare these codes confirmed that
they all were able accurately and precisely to
predict the criticality margins designed into trans-
port casks. Additional calculations are being per-
formed to underpin the forthcoming revision of
IAEA -sgulations covering international shipments
of radioactive materials. Preliminary results indicate
that the codes give consistent predictions for these
situations as well.
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IV
RADIOLOGICAL

AND ENVIRONMENTAL IMPACTS
OF NUCLEAR FUEL CYCLE ACTIVITIES

The protection of man and the environment
against ionising radiation has always been a major
concern of government authorities in the regulatory
and licensing fields. The concern is both for
protection of the health of workers and people living
around nuclear facilities today, as well as the
protection of future generations from risks which
might result from current practices.

Following the reassessment of NEA's activities in
1981 and the definition of broad objectives for
radiation protection and radioactive waste manage-
ment programmes, a new start has been made on
work in these two fields under the guidance of the
two relevant standing committees: the Committed
on Radiation Protection and Public Health (CRPPH)
and the Radioactive Waste Management Com-
mittee (RWMC).

Three main areas of work have been identified in
the radiation protection programme:

— Interpretation of International Commission
on Radiological Protection (ICRP) recommen-
dations, in particular the principle of "optim-
isation of protection", the most original
component of the system of dose limitation
recommended.

— Protection of workers in the nuclear indus-
try.

— Radiation protection aspects of radioactive
waste management.

The emphasis in the radioactive waste manage-
ment programme was placed on assisting Member
countries in analyzing and defining in common

waste management options, particularly in the field
of waste disposal, and on supporting R and D
activities.

In this programme the central issues under
consideration are actual disposal operations and
disposal concepts, particularly for long-lived waste.
There is therefore a major commitment to the long
term aspects of the management of radioactive
waste, rather than to the more immediate concerns
of handling and storage.

RADIATION PROTECTION ASPEC
NUCLEAR FUEL CYCLE ACTEV:

Deve'oprne'it of Long- ! erni RBCIK'.:; ' '-
Protection Objectives

Following adoption of new basic radiation pro-
tection norms in 1981 by NEA, jointly with the
International Atomic Energy Agency (IAEA), the
World Health Organization (WHO) and the Interna-
tional Labour Organization (ILO), the Agency organ-
ized through the CRPPH an international review of
the difficulties likely to be encountered by national
authorities in interpreting and applying these
norms. Clarification was sought from the ICRP on
the application of the principle of "optimisation of
protection" and two statements were made
drawing attention of national regulatory authorities
to two specific issues: the application of the 3CBP
principle of justification of practices and the intro-
duction of a lifetime dose iimit for professionalJy
exposed workers. The purpose of these statements
was to try to avoid introduction of discrepances in
national radiation protection regulations, which so
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far have shown a remarkable degree of consis-
tency.

Because of the very long times for which some
wastes will remain radioactive, and the inevitable
uncertainties associated with safety assessments
projected far into the future, attention was being
given to developing a common understanding of
how radiation protection objectives based on ICRP
recommendations applied to waste disposal. The
development of clear and directly applicable long-
term radiological protection objectives in this field
was initiated in 1982, with emphasis on two main
work areas: the definition of objectives for the upper
limit of radiation exposure for members of the
public, and the development of methodologies to be
applied to ensure that the overall detriment from
waste disposal was as low as reasonably achieva-
ble.

In support of this activity a workshop was held in
November 1982 on system performance assess-
ments for the safety of radioactive waste disposal,
focussing on two aspects where a greater degree of
understanding is required: the logical construction
of scenarios through which radionuclides may be
released from a disposal site; and the handling of
uncertainties in assessments. This was the first
step of an evaluation of system performance
assessments for a variety of disposal options which
will continue to enjoy priority in the NEA pro-
gramme.

Work also continued on the examination of long
term aspects of uranium mill tailings management.
The aim was to review the long term radiological
protection aspects and to illustrate the application
of the ICRP principle of optimisation and its role in
the decision-making process.

This study also involved an assessment of the
engineering aspects of tailings disposal and long
term stability of the systems proposed. The
exchange of information among experts at a joint
NEA/IAEA symposium on radiological and engi-
neering aspects of tailings disposal held at Albu-
querque, US, in May, contributed to a better
assessment of the hazards involved and indicated
that these may have been over-emphasized in
recent years.

Protection o* Workers in the Wu

Industry

At the "front-end" of the nuclear fuel cycle when
uranium ore is mined, workers may be exposed to
natural radionuclides such as thorium, radium and

radon. Exposure to radon and radon daughter
products was the subject of a study which was
actively pursued in I982, with particular emphasis
in dosimetry, metrology and monitoring aspects.
Apart from mining operations, public exposure to
natural radiation in dwellings is aiso recognised as
one of the principal sources of human exposure and
is attracting increasing attention from national
authorities.

In 1982 the NEA produced a report which
reviewed the state of the art and gave guidelines on
the use of mathematical models for calculating
doses to man from exposure to inhalation of
harmful radionuclides. This report, which covered
both workers and members of the public, discussed
the adequacy of the dosimetric models currently
used and outlined the objectives and requirements
for measurements and monitoring, it will be pub-
lished in 1983.



To guard against the risk of a nuclear accident all
countries have adopted stringent puclear safety
requirements for plant design, backfitting, in-
service inspection, preventive maintenance, etc.,
and as a direct result of this activity the safety
requirements of nuclear plants usually involve
additional radiation exposure for the personnel
involved.

Following the principles established by ICRP,
there is a need to strike a balance between the
requirements for overall safety of the plant and the
need to keep radiation exposure of plant workers as
low as reasonably achievable. A study was started
in 1982 to review present levels and trends of
workers' exposure in nuclear facilities, safety requi-
rements affecting their exposure and the factors
which need to be taken into account when defining
the balance between plant safety and worker
protection.

The iCRP recommendations of 1977 have intro-
duced a new technical approach to the methods for
the assessment and recording of radiation doses,
particularly for workers. In practice, radiation pro-
tection operators sometimes find it difficult to adapt
to the approach recommended by the ICRP, partly
because of problems of interpretation and partly
due to technical limitations, notably in relation to
dosimetric surveillance of personnel. An attempt to
reach an international consensus on these issues is
now being made through the work of a group of
experts.

Goneral StucStes on Radiation Protection

and on Radioactive Waste (VJanagemertt

The main issues of radioactive waste disposal,
including radiation protection considerations, were
assessed in a booklet published by NEA in 19827,
which received wide distribution. This publication
was designed to complement technical studies on
the subject by dealing with, among other questions,
the responsibilities towards future generations and
the means by which a disposal practice could be
judged acceptable.

Radioactive wastes with long half-lives need
special containment systems through the period
during which the radioactivity decays. For certain

7. The Disposal of Radioactive Waste - An Overview of
the Principles Involved, 1982.

types of waste, in addition to the technical barriers,
it is necessary to also provide institutional controls
as part of overall safety operations. These controls
which may need to be maintained for relatively long
time spans are usually placed under the direct
responsibilty of governments. The NEA is studying
the administrative, financial and legai implications
of long-term waste management and wil! report in
1983.

BAD[OACT:VE W A S "

Radioactive V'-jnsu-; Coudtl'.ordr.q

A workshop was organised in 1982 to assess the
suitability of solidified radioactive waste products
for disposal and the role of conditioning in the global
safety assessment of disposal systems. In addition,
an international symposium was organised jointly
with the Commission of the European Communities
(CEC) and the International Atomic Energy Agency
(IAEA) at Petten (Netherlands) in June 1982, on the
subject of the conditioning for storage and disposal.
The main topics discussed were the technical bases
for conditioning, the immobilization {solidification
and conditioning) process, packaging methods and
materials, evaluation of conditioned wastes, quality
assurance and cost/ benefit considerations. These
two meetings confirmed the need to consider the
entire waste disposal system when conditioning
requirements were defined.

Decontamination arid Decommisstoning

Decontamination and decommissioning opera-
tions will be the source of significant waste volumes
in the future, and they are therefore regarded as
being primarily a radioactive waste management
operation. An enquiry designed to identify technical
requirements foreseen in the field of decommis-
sioning in NEA Member countries was carried out
during 1982.

It provides a broad overview of decommissioning
policies and technical requirements. From this
inquiry, it is suggested that planning for the
decommissioning of a nuclear facility as early as the
design stage of the plant could provide safer and
more cost-effective long range management of
these activities. In addition to some technical
recommendations on decommissioning and on the



management of the waste volumes produced, the
enquiry also emphasized the need to ensure that
funds were made available for the actual dismant-
ling operations when they were needed.

In 1982, Phase I of an international Project at the
Agesta reactor in Sweden was set up with the
participation of six countries8. This phase was
centred on decontamination tests of different
reactor primary circuit materials from the Agesta
reactor and from some modern PWR nuclear power
plants, using a number of decontamination
methods and techniques under development in the
Federal Republic of Germany, Sweden, Switzerland
and the United Kingdom. Under a programme of
work, jointly established, these experiments were
carried out in selected laboratories in these four
countries, and the results were reviewed by a
technical group representing all participating coun-
tries.

The first Phase of the Agesta Project was
completed in 1982 at a cost of about 4 million

Swedish Kroner. Planning studies and negotiations
for the setting up of a Phase II of the Project were
begun in 1982. The purpose of the second phase
would be to repeat the tests carried out in the
laboratory on the scale of a real industrial plant,
using the Agesta reactor.

The disposal of packaged low level radioactive
waste into the sea continues to be used by a
number of OECD countries as an aSternative to
disposal on land. Packaged material of relatively
low radioactivity is disposed of in a specific area,
chosen after international consultation and under
internationally applied rules.

8. Countries participating in the international Agesta
Project were: Federal Republic of Germany, toly, Sweden,
Switzerland. United Kingdom and United States.



Following the entry into force in 1975 of the
London Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter
and the subsequent Recommendations of the IAEA
for the Implementation of the Convention, the
OECD Council adopted, in 1977, a Multilateral
Consultation and Surveillance Mechanism for Sea
Dumping of Radioactive Waste, which reinforces
international co-operation in this field.

Under the Mechanism, participating countries
agree to apply all international guidelines and
procedures, notably those adopted within NEA, and
to submit their operations to a system of prior
consultation and international surveillance exer-
cised by NEA.

In 1982, two separate radioactive waste dis-
posal operations were carried out under the provi-
sion of the Mechanism. They were organised
respectively by the United Kingdom and jointly by
the Netherlands, Belgium and Switzerland. Details

SEA DISPOSAL OF RADIOACTIVE WASTF
1967-1982

Year

1967
1969
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

TOTAL

Gross
weight

(tonnes)

10 900
9 180
3 970
4 130
4 350
2 270
4 460
6 770
5 600
8 040
5415
8 391
9 434
11 693

Approximate radioactivity in curies

Alpha Beta-gamma Tritium

250
500
630
680
740
420
780
880
950

1 100
1 415

1 853
2 117"
1 364<=

7 6O0a

22 000a

11 200"
21 600a

12 600a

30 500
32 500
36 300
43 000
40 925
83 092
79 195
49 539

94 603 13 679 470 051

100 000
30 000
21 000
31 900
36 600
42 250
98 135
74 371
77 449

511 705

IAEA Limits
Specific activity:

Based on release rate
of:

1 Ci/t 102Ci/t 106 Ci/t

105Ci/y 10BCi/y 10'2Ci/y

a) Including tritium.
bl Plus 60 Ci Ra-226 in 1981
cl Plus 64 Ci Ra-226 in 1982

9. Source: NEA Records.

of the waste quantities disposed of durir.^ these
operations are summarized in the following table
together with data from all preceding operations
carried out under the surveillance of NEA since
1967, some 10 years before the OECD Mechanism
was set up.

As in previous years, the disposal site was in the
North East Atlantic, defined as a rectangle bounded
by the coordinates 16° West to 17° 30' West and
10 nautical miles North and South of 46° latitude
North. NEA representatives from the Federal
Republic of Germany, Ireland, Japan and Portugal
supervised each stage of the operation from the
loading of the ships' holds to disposal. The cargoes
were safely dropped in the chosen area and
operations were conducted under good radiation
protection conditions. When operations were com-
pleted the ships were free of any significant
contamination and could resume normal duties.

These sea disposal operations were prepared and
carried out extremely satisfactorily from the tech-
nical standpoint and involved radiological expo-
sures which were only a very small fraction of the
ICRP dose limits. They were, however, subjected to
demonstrations and interference by groups of
opponents creating risks which might have affected
the safe conduct of the operations.

Assooateri
Programme

ronntfirn~-\'• T-.esc-c-,r>"'""

Detailed knowledge of the marine environment is
important if the impact of sea disposal operations is
to be evaluated and 12 NEA Member countries
have agreed to coordinate their efforts to undertake
additional scientific investigations of the North East
Atlantic disposal site.

Significant progress in this programme was
recorded in 1982, notably during a joint meeting of
the five task groups in charge of the work on
physical oceanography, geochemistry, biology,
modelling and radiological surveillance. The pro-
gramme is coordinated by an Executive Group
which meets on an annual basis to review the
progress achieved and to plan future work. A
decision was taken in September I982. to publish a
detailed interim report on the oceanographic des-
cription of the disposal site. This report and other
information will be used for the next review of the
suitability of the site, which will be completed by
tne beginning of 9985.
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Research on Waste Disposal in Continental
Geological Formations

Continued attention was devoted in 1982 to the
disposal of high level radioactive wastes in deep
geological formations. A report on research activi-
ties in the OECD area was published incorporating
reviews of the current research activities in
16 OECD countries and research sponsored by the
International Atomic Energy Agency (IAEA) the
Commission of European Communities (CEC) and
the NEA.

Following a proposal made at the High Level
Workshop on Nuclear Energy Prospects, held in
February, attention was given to the definition of
what should be understood by "demonstration" of
the disposal of high level waste (HLW). As it is
obvious that no direct and factual demonstration
can be given in view of the timescales necessary for
the long term isolation of HLW, other means have
to be developed, such as the assessment of
disposal system performance. A draft document on

such a definition was prepared at the end of 1982 for
publication in 1983.

Two special areas of scientific and technical
development were highlighted in 1982. A Workshop
on geochemical processes of importance in deep
geological disposal of HLW reviewed the current
state of knowledge of the chemical mechanisms by
which radionuclides can be leached from vitrified
waste and transported away from the disposal site
by flowing ground water.

A second Workshop addressed the capabilities of
current remote sensing techniques for character-
ising deep geological formations from boreholes.
The development of these techniques are essential
for the selection and characterisation of potential
sites for repositories for radioactive waste. In hard
rock areas such as granite, the sensitivity of seismic
and electromagnetic sensing must be considerably
better than that used in sedimentary rock in order to
detect fractures which determine ground water
flows. In other possible disposal sites a very
detailed knowledge of the mineralogy and structure
is needed for reliable safety assessments.

One of the heater experiments conducted at the Strips Project (Division KBS of SKBF).
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The Stripa Project in Sweden has been operating
since early I98010 and the experiments there on the
use of hard crystalline rock for isolating nuclear
waste, are now well under way. A second phase of
the programme was scheduled to start in Jan-
uary I983 and continue until I986, with the financial
support of eight countries (Sweden as host,
Canada, Finland, France, Japan, Switzerland, the
United Kingdom and the United States.) The
practical development of some of the remote
sensing techniques was one of the major items in
the research programme of the second phase.

A Workshop was held in Stockholm in late I982,
to draw conclusions from experimental work con-
ducted so far in the Stripa Project and in similar
facilities in NEA countries. In addition to the
proceedings of the workshop, a short report was
prepared on the results of this work which also put
the experimental programmes in the context of
national research efforts.

Data and information Systems

The activities of the International Sorption Infor-
mation Retrieval System (ISIRS), which was set up
in NEA in I98I, continued in I982. This Project,
which was established for an initial two-year
period, is developing a computer-based system for
storage and retrieval of the results of radionucfide
sorption experiments. Efforts were made during the

10. See the Tenth NEA Activity Report.

year to collect data in a suitable form and to
program the system to retrieve selectively the
information provided by laboratories in the partici-
pating countries.

During the year it became apparent that the initial
experimental period should be extended in order to
look more critically at the type of the data stored
and also at the measurement techniques. This
extension would not prevent the transfer of the
Project to the NEA Data Bank as foreseen after the
two-year initial period.

The Newsletter on Radionuciide Migration in the
Geosphere was published twice in 1982 together
with a compendium of research activities in Member
countries.

Coordinated R & D o n Seabed Disposal

The technical feasibility and long term safety of
using the sediment layers under the seabed for the
long term isolation of high level radioactive waste
are periodically reviewed by the NEA Seabed
Working Group, under the RWMC. In view of the
progress made during the last few years, the
Seabed Working Group decided, in March 1982, to
readjust the programme based on a review of the
technical status and knowledge acquired to date, to
prepare a multi-year plan including the preparation
of joint experiments, and to revise its working
methods in order to make them more effective. The
objective was essentially to strengthen cooperation
in this field and better co-ordinate national activi-
ties.
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V
LEGAL AFFAIRS

INTRODUCTION

The NEA's responsibilities in this field cover work
on nuclear third party liability, the insurance of
nuclear risks, advisory services and the dissemina-
tion of information and studies on the development
of nuclear law. The Legal Affairs Section is also
closely involved with legal aspects of the establish-
ment and operation of international cooperative
arrangements and NEA joint undertakings.

The notable event of 1982 was undoubtedly the
revision of the Paris and Brussels Conventions on
nuclear third party liability. The signature of Proto-
cols amending these Conventions marked the end
of several years' work by the NEA's group of
governmental experts which had the task of moni-
toring the interpretation of the Conventions and the
harmonising of national implementation mea-
sures.

THIRD PARTY LIABILITY

Two Protocols amending 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 supplementary to the Paris
Convention, were opened for signature11 at OECD
Headquarters, Paris, on 16th November 1982.

There were three main reasons for revising the
Conventions. First, the monetary unit of account
used to specify amounts of liability and compensa-
tion (the unit of account of the European Monetary
Agreement — EM A u/a) no longer served its pur-
pose since it was based on the official price of gold

which has since been abolished. This unit has now
been replaced in the agreements by the Special
Drawing Right (SDR) of the International Monetary
Fund. The change involves substituting one SDR for
one EMAu/a12.

The second reason for amendment was the need
to restore the purchasing power represented by the
amounts of liability and compensation specified in
the Conventions. As a result of inflation this has
fallen considerably since the adoption of the Con-
ventions in 1960 and 1963 respectively. Although
it was not possible to reach agreement on amend-
ment of the amount for liability referred to in the
Paris Convention, the national experts agreed to
increase by a factor of 2.5 the compensation in the
Brussels Supplementary Convention13. They
reached this figure by calculating the average effect
of inflation in countries which signed the Treaty.

11. The countries concerned were: Austria. Belgium,
Denmark, Finland, France, Federal Republic of Germany,
Greece, Italy. Luxembourg, Netherlands, Norway, Portugal.
Spain. Sweden, Switzerland, Turkey, United Kingdom.

12. In February 1983 one SDR was worth about
US$1.10.

13. The Brussels Convention establishes a system in
which compensation is payable by "stages". The first stage is
payable by the operator of the nuclear installation concerned yp
to a ceiling specified in national legislation. If this is insufficient,
the State of the territory where the installation is situated must
pay the second stage of compensation. If this in turn also
proves insufficient, a further sum is then provided in the form of
a joint contribution from the Contracting Parties to the Brussels
Convention. The present amendment means that the figure of
70 million units of account for the stage of compensation
payable by the State will be increased to 175 million, while the
figure of 120 million units of account, representing the ceiling
on the amount payable by the Contracting Parties, is raised to
300 million.

35



The effect of this decision will be to increase the
value of compensation payable to the victims of a
nuclear accident.

On the basis of experience gained in applying the
two Conventions, particularly the Paris Convention,
a number of other amendments have been adopted
to facilitate implementation or to promote uniform
application.

Lastly, with the approval of the amendments, the
Council of the OECD also adopted two Recommen-
dations prepared by the Group of Governmental
Experts on Third Party Liability in the Field of
Nuclear Energy.

The first Recommendation takes effect imme-
diately and invites the Contracting Parties, pending
the entry into force of the amending Protocols, to
interpret the Conventions as if the amounts spe-
cified were expressed in terms of Special Drawing
Rights.

The second recommends that where a Con-
tracting Party fixes a liability ceiling below the usual
level for certain nuclear operators because the
installations or transport operations involved repre-

14. Australia, Austria, Belgium, Denmark, Finland, France,
Italy, Netherlands. Norway, Portugal, Spain, Sweden, Switzer-
land, Turkey, United Kingdom.

sent a lower hazard, the Party concerned should
take the appropriate measures to ensure that any
victims of an incident have the same rights to
compensation as victims of other nuclear inci-
dents.

INFORMATION ON NUCLEAR LAW

Development of information on nuclear law
involves the publication of a legal review and of
studies on various aspects of the regulation of
nuclear activities.

The Nuclear Law Bulletin, the only publication of
this type in the world, obtainable by subscription
and published twice a year, gives information on
recent developments in nuclear legislation and
regulations. The Bulletin reproduces the most
important legislation in full. In the year under review
an analytical index of the Bulletin was published, as
a reader service, in addition to the two regular
issues of this journal.

The NEA also participates in the collection and
processing of data on nuclear law in a number of
OECD countries14 on behalf of the IAEA's Interna-
tional Nuclear Information System (IMS). The pre-
paration of data bases on nuclear legislation in
Member countries was continued in 1982.

h
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VI

NUCLEAR SCIENCE

INTRODUCTION REACTOR PHYSICS

The foundations of nuclear energy development
work are the elaborate computer programs needed
to calculate reactor core and shielding performance,
for engineering design, for fuel management and
other economics calculations, and to verify the
adequacy of safety provisions. Supporting these
programs are basic nuclear physics data, measured
and evaluated over several decades.

An idea of the scale of the basic research effort
can be gained from the rate at which new informa-
tion (largely from OECD countries) is stored at the
NEA Data Bank at Saclay, near Paris. About a
hundred complex computer programs and the data
from several hundred nuclear physics experiments
were stored and validated in 1982. A conservative
estimate of the research expenditure to which this
information corresponds is $ 100 million. The cur-
rent stock of data and programs held at the Data
Bank is estimated at ten times this sum; a volume of
information equivalent to this entire stock (about
three and a half million data points and 1 000 pro-
gram packages) is distributed to users every
year.

Research coordination for nuclear data and
reactor physics is the responsibility of the NEA
Nuclear Data Committee (NEANDC) and NEA Com-
mittee on Reactor Physics (NEACRP). The NEA Data
Bank collects, verifies and distributes the data and
computer programs which are the end results of
research in these and other fields of reactor
engineering. Secretariat services to the two NEA
Scientific Committees are provided by the NEA
Data Bank.

Interests and technical work in this area reflect
the current problems of the nuclear power industry.
Recently attention has been concentrated on issues
related to reactor operation: fuel burn-up, storage
and transport, and reprocessing. Important isolated
questions studied have included control rod worths
in fast breeder reactors, and the modelling of
distorted cores. The technique used has in general
been benchmark comparisons between indepen-
dently developed computer codes treating the
same or similar problems.

NUCLEAR DATA

Considerable investments are being made in
several NEA countries directly involved in nuclear
energy development or use to modernize or replace
the accelerators used for basic nuclear and neutron
physics measurements. This commitment to
improving nuclear data resources in the longer term
is matched by strong current interest in data
evaluation and in the assessment of real data
needs.

Important discrepancies remain between some
integral measurements and calculations, based on
microscopic cross section values, and between
different microscopic measurements, while confi-
dence in the results of nuclear model calculations
(used to estimate the properties of any shortlived
isotopes present in operating reactors) is still
limited. Different experimental studies and calcula-
tional benchmarks have been tried with the aim of
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Multiple precautions are taken to protect the informa-
tion stored at the Data Bank. Here tape copies of the
most important computar archives are being placed in a
fireproof strongbox.

eliminating some of these uncertainties. A second
volume of the monograph series, on "Neutron
Sources", was published in December 1982.

software, developed at the Data Bank, is in
preparing plots of data for detailed discussion at
NEANDC specialised data workshops.

Computer Program Services

Developments in working procedures were aimed
at increasing the "added value" of the Data Bank's
contribution in testing and package assembly of the
program material received from Member countries
and U.S. code centres.

Of one hundred program packages put together
in 1982, seven contained highly complex modular
systems. Very important efforts have been made to
prepare these larger systems for distribution
beyond the ordinary level of packaging, including
standardised job control procedures and documen-
tation. The most ambitious project in 1982 was the
extension for special shielding calculations of the
Monte Carlo code TRIPOLI in cooperation with the
French Commissariat a I'Energie Atomique (CEA).
Eighty participants attended a presentation seminar
for TRIPOLI and the U.K. system MONK, in Novem-
ber 1982.

NEA DATA BANK
Nuclear Data Services

The Data Bank serves a total of sixteen Member
countries in Western Europe and Japan, and has
close working relationships, as well as arrange-
ments for data and computer program exchange
with the United States centres serving USA and
Canada. Similar arrangements exist with IAEA,
except that computer program service to non-OECD
countries is provided from the Data Bank through an
IAEA staff member on long-term secondment.

Reductions in research expenditure have over
time led Member countries to concentrate
resources on a small number of well-equipped
research centres, and for the small research teams
to join in cooperative projects. The NEA two
scientific committees on reactor physics and
nuclear data have, with the Data Bank, offered a
natural focus for this cooperation.

Projects carried out in 19S2 included the first
phase of the Joint Evaluated File (JEF-1) and two
benchmark comparisons of codes, for calculating
average resonance parameters and for nuclear
models. The major use of computer graphics

The regular work of compiling, indexing and
storing numerical values from neutron cross section
measurements covered 100 experiments in 1982,

Graphical presentation is an essential aid to reviewing
complex data. Computer graphics equipment installed
during 1982 gives improved service to Data Sank
customers.
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from a world total of some 250. The increasing
importance of data evaluation relative to experi-
ment, for nuclear data users as well as research
scientists, was recognised in two program bench-
marks related to nuclear theory, but particularly in
the Joint Evaluated File (JEF) project, the first phase
of which was completed in 1982 with the JEF-1
"starter file".

The JEF project links national laboratories in Data
Bank Member countries in the preparation and
testing of a common European/Japanese file of

evaluated cross section data for use in nuclear
energy calculations. A second phase of the project
has been approved by the Steering Committee for
Nuclear Energy for a period of three yaars starting in
1983. During this time, laboratories in Member
countries will test the JEF-1 data against the results
of integral experiments, and where existing data is
considered inadequate, will make new evaluations
for inclusion in the revised and extended JEF-2 to be
issued in 1985. The Data Bank will assemble and
distribute successive versions of the JEF file, and
participate to some extent in data testing.
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VII
JOINT UNDERTAKINGS

EUROCHEM1C

The Eurochemic Company/15 went into liquidation
on 27th July 1982. Its term had originally been
fixed at 15 years but had been extended succes-
sively until 1982, to enable it to carry out its
important waste management programme as set
out in the Convention concluded with the Belgian
Government. Eurochemic will now be wound up by
a Board of Liquidators composed of representatives
of the 11 participating countries. However, the
liquidation did not affect the execution of the
Company's 1982 technical programme.

The Company's technical programme was deter-
mined by the Convention and a Protocol concluded
on 17th December 1981. The latter fixes the con-
ditions of execution of the Convention for a period
ending on 31st December 1983 at the latest and
aims to ensure the safe management of the site and
installations, the termination of Eurochemic's
medium-level waste treatment programme, and the
takeover of a number of employees by the new
Belgian operator of the site.

By the end of 1982 however, the future of
Eurochemic's former site and consequently of its
personnel was still uncertain. Under a law passed in

15. The European Company for the Chemical Processing of
Irradiated Fuels was set up as an OECD joint undertaking in
1957 at Mol in Belgium by thirteen Member countries: Austria.
Belgium, Denmark, France. Federal Republic of Germany, Italy,
the 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.

1980, reprocessing may be resumed in Belgium
after Parliament has pronounced itself on the
matter in the framework of its energy debate. This
debate began in 1982 and the Chamber of Repre-
sentatives pronounced itself in favour of recommis-
sioning Eurochemic's former reprocessing plant,
but the Senate's vote was still outstanding at the
end of the year.

Meanwhile the French Societe Generate pour les
Techniques Nouvelles (SGN) continued its work on
the detailed pre-project of the AVB workshop
(Atelier de Vitrification Beige) using the process
developed by the French Commissariat a I'Energie
Atomique (CEA). The Project is designed to vitrify
about 800 cubic metres of high-leve! liquid wastes

Treatment of medium-level radioactive waste con-
tinued at Eurochemic during 19S2. The second storage
bunker was nearly filled with bitumized waste by the
end of the year.
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resulting from the reprocessing of highly enriched
uranium fuel in Eurochemic's former plant. The
conditioning of these wastes is to be carried out by
the future operator of the site under a contract
arranged with SGN by the Belgian Government.

The construction of the Pamela facility made
considerable progress in 1982. This demonstration
facility will use the German Pamela process for the
vitrification of about 60 cubic metres of Euro-
chemic's high-level liquid wastes generated by the
reprocessing of fuel elements containing natural
and slightly enriched uranium. The facility is being
constructed by the Deutsche Gesellschaft fiir Wied-
eraufarbeitung von Kernbrennstoffen (DWK) with
the financial support of the Federal Republic of
Germany.

HALDEN REACTOR PROJECT

The Halden Reactor Project completed the first
year of the Agreement for its 1982-84 cooperative
research programme16. The Project is engaged in
research in two areas: Fuel Performance Experi-
ments and Analysis; and Computerised Man-
Machine Communication. Details of activities can
be found in the annual reports of the Project
published by the OECD. 1983 marks the Project's
25th Anniversary.

Fuel Performance

The performance of fuel assemblies in commer-
cial power plants has been excellent, but the
implications of fuel failures on plant availability and
safety remain a concern for the industry and the
licensing authorities. Verification of present designs
is needed for increased flexibility in reloading,
control rod movements, and extended burn-up
capability. At the same time, design improvements
made by the industry need to be characterised and
demonstrated. There is also a requirement to
complement large scale bundle tests with well
controlled separate effects tests, e.g. comparisons
of nuclear rods and electrical simulators.

The Halden programme represents a balance
between problems of importance for normal power
plant operation and those of primary concern from a
reactor licensing-safety perspective. The pro-
gramme reflects current needs to improve under-
standing of fuel performance. Experimental activi-
ties have been selected to make the best use of the

Project's instrumentation capabilities. The pro-
gramme concentrates on investigations of pellet-
cladding interaction, fuel behaviour under loss of
coolant conditions, and the application of Halden
data for LWR operation. The last activity ensures
that results obtained from Halden, which is a
heavy-water boiling water reactor, can also be
applied to light water pressurised and boiling water
reactors.

Computerised Man-Machine Communica-
t ion

The programme on Computerised Man-Machine
communication aims to enhance operator perfor-
mance through applying process computer techno-
logy and human factors science in the design of
operator aids. The programme also helps establish
criteria for the operator's role and qualifications.
Design and experimental activities are based on
core and plant surveillance and diagnostics, human
factors in control room design, and system integra-
tion and testing.

The Halden programme has the major advantage
of the experience and know-how gained through
the work on process computer applications for
reactor surveillance and control at the Project since
1967. The experimental control room has a
medium as well as a large scale LWR-plant simu-
lator, which provides a unique basis for develop-
ment and testing of operator aids and for studies of
operator behaviour.

The international character of the Project allows
information exchange as well as close working
contacts with utilities, reactor and computer man-
ufacturers and research organisations in the parti-
cipating countries.

16. 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 Energiteknikk), became a Joint Under-
taking of the Agency. Signatories to the present Agreement are
-besides the Norwegian Institutt for Energiteknikk- the
Central Electricity Generating Board of the United Kingdom, the
Danish Energy Agency, the Finnish Ministry of Trade and
Industry, the Italian Ente Nazionale Energia Alternative, the
Japan Atomic Energy Research Institute. Kernforsehungsan-
lage Jtilich GmbH (representing a German group of companies
working in agreement with the Federal Ministry of Research
and Technology), the Netherlands Energy Research Founda-
tion. Studsvik Energiteknik AB of Sweden, and the United
States Nuclear Regulatory Commission. Other United States
organisations -Combustion Engineering Inc.. the Electric
Power Research Institute, Inc.. and General Electric Co. -
participate as associated parties.
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VIII

ORGANISATION AND ADMINISTRATION

The Steering Committee for Nuclear Energy held
two sessions during 1982, in April and October. At
the end of the 64th Session, held in April,
Mr. Ivor Manley (United Kingdom) was elected
Chairman, succeeding Mr. H. Murata (Japan).

Messrs. H. Thomas (United States) and Lopez-
Rodriguez (Spain) were elected Vice-Chairmen. The
main thrust of the Committee's work during this
period was towards completion of a systematic
reappraisal of the objectives and strategies of the
various standing technical committees, with a view
to responding more accurately to the needs of
Member countries. The overall objective is. in all

Si^-'^Tng Com;Tm'.L-c ''or foucisiir Energy, Pan;-. October 19S2



cases, to identify the policy significance of the
results of the Agency's technical work for the
benefit of national decision-makers.

1982 was also marked by an important effort
within the Committee to increase the relevance of
the Agency's involvement in major policy questions
affecting the economic and technical aspects of the
nuclear fuel cycle.

The findings of the High Level workshop on
nuclear energy prospects17, held in February, were
thoroughly examined by the Steering Committee.
The Committee adopted a Statement warning
member governments that, without further policy
action, the nuclear contribution to meeting energy
needs would be substantially lower than would be
economically desirable for the OECD area.

During the autumn, the main elements of an
expanded programme of work to develop interna-
tional co-operation in the area of nuclear power
development and the fuel cycle {notably the back-
end) were submitted to the Committee. These were
subsequently referred to a small ad hoc group for
further elaboration before a decision on their
adoption.

As part of the new initiatives endorsed by the
Committee, a programme was launched on the

collection and assessment of information, current
policies and practices in Member countries in the
field of public acceptance of nuclear power.

Mr. Howard K. Shapar took up his duties as
Director General in January, succeeding
Mr. Ian G. K. Williams. M. Pierre Strohl was ap-
pointed Deputy Director General as from
August 1982.

The personnel establishment of the Agency in
1982 was 84 of which 58 were employed in the
Secretariat (including 28 professional Staff) and 26
in the Data Bank (including 14 professional
Staff).

The total appropriation authorised for the
Agency for 1982 amounted to 38 million francs of
which 24.6 million francs represented the appro-
priation for personnel. The difference between the
1982 appropriation and the corresponding figures
for 1981 results from increases in price levels.

17. See Chapter II.

1981 1982

Total3

Appropriation
Appropriation

for Staff
Totala

Appropriation
Appropriation

for Staff3

Secretariat
Data Bank

22.6
10.9

15.2
6.8

25.7
12.3

17.2
7.4

TOTAL 33.5 22.0 38.0 24.6

a) In million French Francs.
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ANNEX I

List of Workshops, Specialist Meetings and Symposia organised during 1982

High Lavel Workshop on Nuclear Energy Prospects,
Paris, 11th-12th February 1982.

Workshop on Waste Form Evaluation and Testing,
Paris, 24th-25th March 1982.

Specialist Meeting on Fast Neutron Capture Cross-
Section, Argonne, Illinois, USA, 2Oth-23rd April 1982.

Restricted Specialists Meeting on the NEACRP Bench-
mark Calculations for Fuel Burn-up in LMFBR, Cada-
rache, France, 28th-3Oth April 1982.

International Symposium on Management of Wastes
from Uranium Mining and Milling organised jointly by
IAEA and NEA, Albuquerque, New Mexico, USA, 10th-
14th May 1982.

Specialist Workshop on Techniques for the Dry Sto-
rage of Spent Fuel Elements, Madrid, Spain, 11th-
13th May 1982.

Workshop on Emergency Core Cooling System Stan-
dard Problem Exercises, Tokai-Mura, Japan, 24th-
25th May 1982.

Symposium on Uranium Exploration Methods organised
by NEA in collaboration with IAEA, Paris. 1st-
4th June 1982.

International Symposium on the Conditioning of
Radioactive Wastes for Storage and Disposal organ-
ised jointly by IAEA/NEA/CEC, Utrecht, The Netherlands,
21st-25thJune1982.

Workshop on Geophysical Investigations in Connec-
tion with Geological Disposal of Radioactive Waste,
Ottawa, Canada. 8th-1 Oth September 1982.

Workshop in Situ Experiments in Granits Associated
with Geological Disposal of Radioactive Waste,
Stockholm, 25th-27th October 1982.

Seminar Workshop on Monte Carlo Criticality Com-
puter Programs, Saclay, France. 19th November 1982.

Workshop on System Performance Assessments of the
Safety of Radioactive Waste Disposal, Paris, France.
23rd-25th November 1982.

ANNEX II

List of Publications and other Pr inted iViateria! produced in 1982

Proceedings of two Workshops on Uranium Mill Tailings
Management, Fort Collins (United States). 28th-
30th October 1981..

Report on Uranium: Resources, Production and Demand,
dated February 1982.

Report on Nuclear Energy and its fuel cycle: Prospects to
2025, Paris 1982.

Joint Report by NEA/IEA on Nuclear Energy Prospects to
2000, Paris 1982.

Compilation by a NEA Working Group on Geological Dis-
posal of Radioactive Waste — Research in the OECD
Area, Paris 1982.

Report by a Group of Experts on Disposal of Radioactive
Waste —An Overview of the Principles Involved,
Paris 1982.

Proceedings of an NEA Specialist Workshop on Dry Storage
of Spent Fuel Elements, Madrid, 11th-
13th May 1982.

Proceedings of a Symposium on Uranium Exploration
Methods - Review of the NEA/IAEA R&D Pro-
gramme, Paris, 1st-4th June 1982.

A State-of-the-Art Report by a Group of Experts on NEA on
Critical Flow Modelling in Nuclear Safety, dated
June 1982.

Nuclear Law Bulletin, Nos. 29 and 30.

INDEX of the First Thirty Issues of the Nuclear Law
Bulletin.

21st Annual Report of the OECD Hatden Reactor
Project.

22nd Annual Report of the OECD Haldan Reactor
Project.

Newsletter on Radionuclide Migration in the Geosphera,
Nos. 6 and 7; Special Issue: Compendium of [Research
Activities in Radionuclide Migration.

Catalogue of Some Recent Publications of NEA.
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RADIATION PROTECTION AND WASTE MANAGEMENT

COMMITTEE ON RADIATION
PROTECTION AND PUBLIC HEALTH

RADIOACTIVE WASTE MANAGEMENT
COMMITTEE COMMITTEE ON THE SA

• Expert Group on Dosfmetry and Monitoring
of Radon and its Daughter Products

- Expert Group on the triplications of
Nuclear Safety for Occupational
Exposure

• Group of Experts on the Assessment
and Recording of Worker Doses

MULTILATERAL CONSULTATION
AND SURVEILLANCE MECHANISM
FOR SEA DUMPING OF
RADIOACTIVE WASTE
- Executive Group for Research on

Sea Disposal of Radioactive
Waste

- Coordinating Group on Radioactive
Disposal into Geologic Formations

- Seabed Working Group

Under Joint sponsorship

- Co-ordinating Group on the Management of Uranium Mill
Tailings
• Working Group on Long-Term Aspects Of U/anlum Mill

Tailings Management

• Working Group on Engineering of Uranium Mill Tailings
Retention Facilities

• Working Group on Environmental Monitoring

- Working Group on Long-Term Radiation Protection
Objectives for Waste Disposal

• principal Working GTO
Human Factors

* Principal Working &cu.

• Principal Working Grot
— Programme ©T tlns

Managcng Group

- Principal g
mental Consequences

- Principal Working Gro

- Working Group on Fuel

International Strip* Mine Project

£oasU International d*cont*n1naHon ProjKl

Intemallonil Sarptlon InTornatiwi Retrieval System (JSIRS)

S E C T I O N I
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COMMITTEE STRUCTURE OF THE OECD NUCLEAR ENERGY AGEMCY (NEA)

OECO COUNCIL

STEERING COMMITTEE
FOR NUCLEAR ENERQY

NUCLEAR SAFETY
NUCLEAR THIRD

PARTY LIABILITY

E
NUCLEAR FUEL CYCLE STUDIES

TTEE
ENEF

COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS (CSNl)
COMMITTEE FOR TECHNICAL AND ECONOMIC STUDIES ON

NUCLEAR ENERGY DEVELOPMENT AND THE FUEL CYCLE (FCC)

I SUBCOMMITTEE ON LICENSING

- Principal Working Group 1 on Operating Experience and
Human Factors

- Principal Working Group 2 on Transients and Breaks

• Principal Working Group 3 on Primary Circuit Integrity

• Pro&rsmme of Inspection oi Stenl Components 4PISC)
Managing Group

- Principal Working Group 4 on Source Term and Environ-
mental Consequences

• Principal Working Group 5 on Risk Assessment

- Working Group on Fuel Cycle Safety

GROUP OF GOVERNMENTAL
EXPERTS ON THIRD PARTY

LIABILITY IN THE FIELD
OF NUCLEAR ENERGY

- NEA/ IAEA Staerlng Group on Uranium Resouro*

- NEA/IAEA Working Parly on Uranium Rauwces

- Working Party on Nuclear Fuel Cycle Reoukmnt l

- NEA/IAEA Working Group on Uranium Extraction

- NEA/IAEA Group or Experts on R A 0 In Uranium Exploration
Techniques

IAEA!

IAEA)

mjiParl)

IAEA'S

/ IAEA I

Executive Group or the Orientation Piiase or She International Uranium ^Resources
Evaluation Project (IUREP)
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Y (JMEA)

CLEAR FUEL CVCtE STUDIES NUCLEAR
SCIENCE

JOINT UNDERTAKINGS

FOR TECHNICAL AND ECONOMIC STUDIES ON I
GY DEVELOPMENT AND THE FUEL CYCLE ( F C C | J

COMIITTEE ON REACTOR
PHYSICS ( N E A C R P )

Bering Group on Uranium Reuurcas

arising Parly on Uranium Resources

: on Nuclear Fuel Cycle Requirements

• arhlng Group on Uranium Extraction

Croup of Experts on R & D in Uranium Exploration

NUCLEAR OATA COMflTTEE
(NEANOC)

NEA DATA BANK

NEA Data Bank
ComKlttM

^ Orlantation Phase of trie International Uranium Reaourcee
Evaluation Project (IIJBEP)
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