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1. INTRODUCTION

Delays in the implementation of the fuel reprocessing option in some countries,
the complete abandonment of this option in other countries and delays in the avail-
ability of final spent fuel disposal in almost all countries has led to increasingly long
periods of 'interim' spent fuel storage. The problem of the management of irradiated
fuels has therefore increased in importance for many Member States.

For power reactors or research reactors, irradiated fuel management includes
all of the procedures involving irradiated fuel from the time that it is discharged from
the reactor core until it is either reprocessed or placed in a permanent disposal site.
Although the IAEA has had programmes in this area in the past and has ongoing
activities at present, there is a clear need to provide support to individual Member
States which require advice and/or assistance in the resolution of particular questions
and concerns.

Research Reactors

Worldwide at the present time there are about 80 research and test reactors in
operation, 10 under construction and 9 shut down in 34 developing countries.
Most of the reactors were built 25 to 30 years ago when it was assumed that
the irradiated fuel would eventually be shipped back to the country of origin.
This has not always proved to be possible and in some countries highly
enriched, high burnup fuel is currently stored in facilities not originally
designed for long term storage and lacking some of the auxiliary systems
required for monitoring and safe operation. In recent years, many research and
test reactors have undergone core conversion to fuels of lower enrichment.
Although this has effectively supported the commitment to a policy of non-
proliferation, in many cases it has compounded the problems of irradiated fuel
management because more fuel is discharged at each refuelling. Irradiated fuel
management does not end with the final shutdown of a reactor; it is rather an
ongoing concern until the fuel is sent either for reprocessing or final disposal.

Power Reactors

At existing nuclear power plants, irradiated fuel management is affected by
delays in setting up a national policy for reprocessing or final disposal. In
eastern Europe, the return of irradiated fuel of Soviet origin may be deter-
mined by the new political and economic realities. Moreover, planned
reprocessing capacities worldwide, even if they were run at full capacity, are
insufficient to match projected irradiated fuel arisings, as shown in Fig. 1.
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FIG. 1. Comparison of amounts of spent fuel discharged and reprocessed from power reactors.



Since the practical introduction of spent fuel disposal in deep geological forma-
tions has been deferred until at least 2010, the period of irradiated fuel manage-
ment must be extended correspondingly.

There are over 50 power reactor units in 14 developing countries and only a
few of these countries have well defined policies for the closure of the fuel
cycle. As a consequence, many Member States may benefit from IAEA advice
concerning irradiated fuel management. Indeed, the IAEA has already been
approached for such advice from countries in Asia, eastern Europe and Latin
America.

For both research and power reactors, irradiated fuel is being stored for longer
than originally envisaged and therefore in larger quantities. Whilst methods of
increasing existing storage capacities and building additional fuel storage facilities
to modern standards have been developed in a small number of industrialized coun-
tries, the information is not always readily accessible outside the country of origin.

In view of the diversity of fuel types, particulary in research reactors, there
would clearly be a benefit to be derived from individual, impartial assessments of
technological concepts, operational experience, safety and regulatory aspects of
irradiated fuel management before important decisions are made concerning the long
term solutions. This information is also important for countries that have operated
research reactors extensively over the last 40 years. Effective use of resources
requires collective solutions to current concerns, especially those associated with
safety and the protection of the environment.

2. WHAT IS IFMAP?

The Irradiated Fuel Management Advisory Programme (IFMAP) will provide
advice in the specific area of irradiated fuel storage and on individual national pro-
grammes for irradiated fuel management for Member States that request it. It will
complement other IAEA activities in this area and have as its major objective the
accelerated provision of effective assistance to Member States in carrying out their
plans for irradiated fuel management.

Through IFMAP, irradiated fuel management programmes, facilities and
activities will be reviewed and advice and assistance offered in the following areas:

— existing irradiated fuel management policies and strategies
— identification of appropriate methods for increasing storage capacity at existing

facilities
— definition of the options for irradiated fuel management and the provision of

information on the accumulated experience gained in their practical application
in other facilities



— recommendations for methods and services for future irradiated fuel manage-
ment best suited to the particular country

— preparation of safety and environmental impact analyses and assessments
— training and development of expertise in the various fields of irradiated fuel

management
— recommendations for guidelines that can be used for irradiated fuel storage and

transport based on existing good practices.

The programme will also examine the possibility of sharing expertise,
engineering know-how and information on irradiated fuel management policies and
strategies within contiguous geographical areas. It will be the intention of the
programme to help make regional co-operation more efficient by promoting the
exchange of relevant information and by holding training courses at national,
regional and international levels. As a result of missions, training courses, fellow-
ships and expert assignments, it will be possible to identify problems which might
be solved through regional or international collaboration, thus fostering international
co-operation in irradiated fuel management activities.

IFMAP will help developing Member States to benefit from experience gained
internationally in the assessment of irradiated fuel storage and transport operations,
and the practical development, implementation and maintenance of irradiated fuel
management options. This will result in an enhancement of safety in fuel manage-
ment and in the use of nuclear energy as a whole.

Since 1980, the IAEA has been collecting data on the behaviour of water reac-
tor fuel and pool components under long term storage conditions within the frame-
work of the BEFAST1 programmes, the results of which will be useful for
developing countries. Through safety and INSARR2 missions the IAEA has been
actively involved in providing assistance to Member States in order to maintain safe
and reliable operation of nuclear reactors. IFMAP will complement these pro-
grammes and accelerate assistance in irradiated fuel management to Member States
requesting it.

3. BENEFITS TO BE GAINED

Countries that have power and/or research reactors need assurance of the
safety of all types of nuclear installations, including irradiated fuel storage facilities.
IFMAP is aimed at helping Member States, especially developing Member States,

1 BEFAST: A co-ordinated research programme on the behaviour of spent fuel and
storage facility components during extended storage was started in 1981 and followed by
BEFAST-H in 1987 and BEFAST-III in 1992.

2 INSARR: Integrated Safety Assessment of Research Reactors.



to learn about and share the positive experience accumulated worldwide in irradiated
fuel management practice, and in this way to provide a reliable basis for the safe
management of irradiated nuclear fuels. Thus, the whole nuclear community can
benefit from IFMAP, especially decision makers, regulators and nuclear specialists
in developing Member States.

The transfer of knowledge and good practice in irradiated fuel management,
within the framework of IFMAP, will help developing Member States to become
aware of possible safety related problems and to improve the design and operational
conditions of irradiated fuel storage facilities. It will help them to recognize environ-
mental concerns, to increase scientific and technological awareness and potential, to
develop long term irradiated fuel management solutions and to provide an
atmosphere of public understanding in accordance with accepted international prac-
tices, but within the constraints of existing national capabilities and policies.

In some countries, despite the existence of a highly industrialized base and well
organized infrastructure, a request could, in principle, be made for the IFMAP ser-
vice to review an established irradiated fuel management programme. This might
occur because of the desire to establish a programme based on international expertise
or to improve the public perception of existing programmes. Or, it might simply
reflect the desire to work in an internationally sponsored forum to improve the rela-
tionships on nuclear matters with neighbouring countries. In these specific cases,
missions could be initiated under IFMAP, but the Agency's policy is that industrial-
ized Member States would have to meet all of the costs involved.

As irradiated fuel management encompasses regulatory, institutional, techni-
cal, environmental, economic, security and safety aspects, the IFMAP integrated
approach will be particularly useful in helping to promote acceptance of nuclear fuel
cycle activities as a whole.

4. HOW WILL IFMAP BE CARRIED OUT?

IFMAP will be an Interregional Project of the IAEA Department of Technical
Assistance and Co-operation with technical support from the Nuclear Materials and
Fuel Cycle Technology (NM&FCT) Section of the Division of Nuclear Fuel Cycle
and Waste Management in co-operation with the Department of Research and Iso-
topes. It complements the present technical co-operation activities in irradiated fuel
management for both power reactors and research reactors.

Information on the irradiated fuel management needs of certain countries is
available from other projects of the NM&FCT Section and from missions carried out
by the staff of the Section. IFMAP will initially use this information and later gather
further information on the needs for irradiated fuel management in general, and on
specific subjects that could be addressed by appropriate IAEA programmes.
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FIG. 2. Proposed schedule of key IFMAP activities.



The implementation schedule of a typical IFMAP mission is outlined in Fig. 2.
A Member State requiring assistance through IFMAP would make a formal request
to the IAEA and prepare by assembling basic information. This information should
include fuel type, origin of the enrichment, fresh fuel stocks, irradiated fuel stocks,
fuel arisings, facility descriptions, policies, operating procedures, rules and regula-
tions pertaining to the site or sites in question, and any perceived irradiated fuel
management concerns or requirements for the future. The IAEA will then review the
request and may require further information. The assistance to be offered will be
specified by the IAEA with the help of experts and will be agreed to by the requesting
country. The subsequent mission, consisting of IAEA staff and experts appointed for
the particular task, will visit the site or sites in question and hold discussions with
management and operators of the facilities to analyse the existing programmes and
procedures and identify any problem areas or potential concerns. This will result in
recommendations in the form of a report to the requesting Authority. The recommen-
dations of IFMAP will technically support the evaluation, co-ordination and follow-
up of all IAEA technical co-operation projects associated with the programme.

The results of missions and their follow-up will be correlated and generalized,
where possible. A summary will be published without naming the countries or facili-
ties involved and the accumulated experience will be disseminated through training
courses.

All Member States are recommended to make full use of IFMAP. It is hoped
they will supply qualified experts and relevant information for IFMAP, because by
assisting in its successful implementation they will be helping to enhance the safety
and image of the whole nuclear industry and community.


