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INTRODUCTION

The issues of spent nuclear fuel, radioactive waste and plutonium are
attracting increasing attention, both internationally and on a national level
in many countries. There may be several reasons for this. Thus, questions
relating to the safe and rational procedures to be followed in the post-
reactor phases of nuclear power production had hardly been formulated before
wide-scale launching of nuclear energy programmes. There is also special
concern relating to spent fuel, plutonium and waste which is warranted by the
particular characteristics of the materials such as the extremely long term
hazards of plutonium and the significant risks for proliferation of nuclear
explosive capacity connected with the reprocessing of spent fuel and the
handling of plutonium. In this field the concern for safety, in the widest
sense of the term, has placed demands on governments and the nuclear in-
dustry far beyond limits that in other contexts would be deemed reasonable.

This paper presents the situation in Sweden regarding spent fuel, radio-
active waste and plutonium. Alternatives for the solution of related prob-
lems are indicated and discussed. Definite conclusions cannot be drawn at
present, however, due to the fact that the future energy policy in Sweden
is under review.
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RECENT DEVELOPMENTS IN SWEDEN

In 1975 the Swedish Parliament decided upon a nuclear power program
based upon 13 reactor units with a combined capacity of 10 400 MW(e). Five
of these units are now in operation, one is being commissioned, and six are
in various stages of construction or design. One unit has not yet been li-
cenced. During 1976 nuclear energy accounted for about 17 % of Sweden's
total production of electrical energy.

According to the Swedish Atomic Energy Law all acquisition, possession
and handling of source and special fissionable materials are prohibited in
Sweden unless permission has been granted by the Government or by the author-
ities to which the Government has delegated responsibility. Plants and fa-
cilities using or processing these materials require a special Governmental
licence. The Government can revoke a previously issued licence at any time.
The Swedish Nuclear Power Inspectorate and the National Institute of Radia-
tion Protection are authorized to issue detailed directives for the manage-
ment of nuclear facilities and the handling of radioactive materials and
they also monitor compliance with these directives.

The immediate responsibility for the management of spent nuclear fuel and
radioactive waste from nuclear power production rests with the utilities.
They have to prove that the management is safe and that it conforms with all
the regulations.

A committee on Radioactive Waste, the Aka Committee, was appointed by the
Government in April 1973 to investigate the problem of managing high level
radioactive waste from nuclear power plants. In May 1974 the Committee was
instructed to include in its considerations questions covering the management
of the low and intermediate level wastes derived from nuclear plants and
other sources.

The final report, submitted in May 1976, gives in its first volume the
considerations and findings of the Committee and recommendations to the
Government in the light of a condensed technical background. A broader
technical presentation is found in the second volume of the report. Special
studies initiated by the Committee in the fields of reprocessing in Sweden,
storage and recycle of plutonium, environmental impact, and fracture mapping
techniques in crystalline rocks are collected in a separate volume. The
first volume is available in an English translation.

The essential findings and recommendations of the Committee may be sum-
marized as follows:

present techniques offer satisfactory possibilities for the management
and storage of spent fuel and radioactive waste

a central plant for the intermediate storage of spent nuclear fuel should
be constructed in Sweden for commissioning by 1982

a central plant for the treatment and storage of reactor waste should be
constructed

preproject studies should be initiated to facilitate a decision on a
reprocessing plant in Sweden to be commissioned by 1990, comprising also
a plant for plutonium fuel fabrication

- non-reprocessing concepts for handling spent nuclear fuel should be
studied



terminal storage of high-level waste as well as of long-lived reactor
waste should be effected in the Swedish bedrock

a broad research and development programme would be required to implement
the proposals of the Committee

a special Governmental organisation should be responsible for all long-
term management of radioactive waste, including research and development
efforts

- all costs for the proposed programme, including research and development
should be borne by the nuclear power utilities and accounted for at the
instant of power generation.

As a result of an initiative by the Aka Committee a National Council for
Radioactive Waste (Prav) was created by the Government.

The Council at present administers Governmental sponsored research and
development work in the fields of spent nuclear fuel and radioactive waste.

Following the general elections in Sweden the new Government made a
Statement of Policy on October 8, 1976, announcing its intention to introduce
additional requirements concerning the management of spent fuel and high
level radioactive waste. A bill presented to Parliament on January 1977,
deals with these questions. The bill does not concern itself with the five
reactors already in operation. The proposed legislation would make the fuel-
ling of nuclear reactors dependent on a special permit being obtained from
the Government. Such a permit would be granted only on condition that the
operator

has presented an agreement which meets in a satisfactory manner the need
for reprocessing of the spent nuclear fuel and also has proved where and
how a completely safe terminal storage may be effected for the high level
waste obtained from the reprocessing, _or

has proved where and how a completely safe terminal storage of non-re-
processed spent nuclear fuel may be effected.

The Government has appointed an Energy Commission to prepare the next
major decisions which will form the energy policy, expected to be adopted in
1978. Its main objective is to present alternatives for an energy policy for
the period until 1990. At least one of these alternatives is required to be
non-nuclear and the Commission is requested to draw up a contingency plan
for the successive phasing out of nuclear power in Sweden, to be implemented
in the event the safety problems prove insoluble. One of its tasks is to
evaluate the safety aspects of nuclear power including the management of
radioactive waste. Among other subjects to be covered by the Commission are
energy conservation measures, energy taxation, impact of energy prodaction
on the environment and safety aspects of energy production. The report of
the Aka Committee as well as comments received on the report are also to be
evaluated by the Commission.

The major part of the costs for research and development activities in
the field of handling spent fuel and radioactive waste are covered by the
nuclear power utilities. The entire programme of the Prav Council is financed
through voluntary contributions from the utilities to the extent of 21 million
Skr for the two year period 1976 - 1977.

As a consequence of the requirements newly introduced by the Government
the nuclear power utilities recently decided to launch an extensive develop-



ment programme on the management of spent fuel and radioactive waste - de-
signated Project Nuclear Fuel Safety. They intend to spend abt 40 million
Skr on the project during a period of 12 to 18 months. The project will
include risk assessment studies as well as practical demonstration tests.

POSSIBLE OPTIONS

The decision taken by the Swedish Parliament in 1975 on a future energy
policy was based on an estimated yearly growth up to year 1985 of 2 % for the
total energy consumption and 6 % for the electricity consumption. The power
programme assumed a total of 13 nuclear power units in order to cover the
expected energy needs.

This decision is now being reconsidered. In particular, the implied de-
pendence on nuclear energy has aroused strong objections. As mentioned earlier,
the new Energy Commission is required to propose alternative energy policies,
including non-nuclear options, and taking into account assured supply, safety,
the environment, etc. The share assumed by nuclear energy in the programmes
to be recommended by the Commission will depend to a large extent upon its
assessment of the nuclear power production from the point of view of safety
and, in particular, upon its opinion regarding possible safe management of
nuclear waste.

The size of a future nuclear energy programme in Sweden cannot be esti-
mated at present. Nevertheless, it may be of interest to examine in some
detail the options available for completing the last stages of the nuclear
fuel cycle.

The size of the nuclear programme will greatly influence the number o±
options for the fuel cycle. A fairly large programme is one of several pre-
requisites for a reprocessing plant to be located in Sweden. A smaller
programme limits the options to long term storage and later development of
non-reprocessing techniques for terminal storage, or alternatively, reliance
on foreign fuel cycle services. Finally, if nuclear energy were to be abol-
ished in Sweden the handling of spent fuel would have to be regarded as part
of a large waste handling operation.

The definite course of action to be followed in Sweden tor the management
of spent fuel, radioactive waste and plutonium remains to be settled. It is
reasonable to assume that considerations of conventional safety as well as
concern for non-proliferation, both long and short term, will decisive play
a role in determining the choice. Considerations of an international charac-
ter, including the existance of bilateral and multilateral agreements, will
likewise have a strong impact.

Intermediate storage, of spent nuclear fuel

Experience gained so far indicates that spent fuel from light water
reactors may be safely stored for extended periods. The different storage
alternatives, namely reactor plants, reprocessing facilities and central
storage plants are all applicable to the Swedish situation. As is now gen-
erally recognized, it is no longer valid to plan the storage of spent fuel
for only about a year before shipping it to a reprocessing facility. Con-
sequently, the nuclear utilities in Sweden are investigating various means
of expanding the storage capacity of the fuel pond which is located within
each reactor building.

The Aka Committee recommended that a central plant be built in Sweden
for the temporary storage of spent fuel, so as to be operative by 1982 at
the latest. Work sponsored by the Prav Council is already under way to design



such a facility with a storage capacity up to 3 000 tonnes. According to -the
existing plans a siting application will be submitted to the licensing au-
thorities during 1977. A system for transport of spent fuel is also being
studied, based on containers with a weight of 70 tonnes, together with a
special carrier for marine transport.

Reprocessing

For the period up to 1990 any reprocessing of spent luei from Swedish
reactors must be performed abroad. One utility, the Oskarshamn Nuclear Power
Group (0KG), has a reprocessing contract which covers its needs up to about
1980. The Swedish Nuclear Fuel Supply Co, acting for the nuclear power util-
ities, is now engaged in negotiations with United Reprocessors for additional
fuel reprocessing services. It is not at present possible to foresee the out-
come of these discussions.

Any new contracts for reprocessing are likely to contain a clause demand-
ing the right for the reprocessor to.return high level waste to its country
of origin. Many experts are of the opinion that terminal storage in crystal-
line rock would be a satisfactory solution to the problem of high level waste
management in Sweden. However, further development work and operating ex-
perience would be necessary, however, before a statement could be made on
this matter. Terminal storage in Swedish crystalline rock is now a main sub-
ject in the nuclear power utilities programme for high level waste management.
According to the programme of the Prav Council, operation of a pilot plant is
being planned for the end of the 80's with industrial scale operation by the
middle of the 90's. Sweden furthermore supports international co-operation
in this field.

At the moment it is quite impossible to make any real evaluation of the
reprocessing possibilities for the period after 1990 either in Europe or in
the United States. The Aka Committee proposed that a preproject for a repro-
cessing plant in Sweden should be initiated. Such a study would be a prere-
quisite for a later decision on a reprocessing plant. According to the
opinion of the Committee the plant should be co-located with mixed oxide fuel
fabrication and possibly also with terminal storage of high level waste.
Technically, this concept would be very similar to that of regional nuclear
fuel cycle centres now being studied by the IAEA.

The non-reprocessing concept

The non-reprocessing concept involving direct terminal storage of the
spent fuel without the preceding separation of plutonium and uranium is now
attracting considerable interest, both in Sweden and in other countries. It
is yet not possible to evaluate tl.ii- concept fully since the technology under-
lying this approach is still in a very early stage of development.

From the viewpoint of non-proliferation there are a number of advantages
to be obtained from not separating plutonium from spent fuel, at least as
a short or medium-term policy.

CONCLUDING REMARKS

The long term prospects for nuclear energy in Sweden are entirely depen-
dent on the nuclear power utilities being able to meet the requirement of
the special law on spent fuel and high level waste and on the energy policy
which, it is expected, will be decided upon by Parliament in 1978. In addi-
tion to overall safety considerations the future size of the nuclear power
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programme will be one of the main factors affecting the choice between dif-
ferent options for the management of radioactive waste and plutonium. A fully
acceptable terminal storage of radioactive waste in Sweden is a prerequisite
for the future operation of Swedish nuclear power stations.

The successful realisation of either regional nuclear fuel cycle centres
or an international plutonium storage regime might influence the ultimate
choice by the individual government of the management of spent nuclear fuel.


