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Abstract

The Lepse is a ship used for the storage of spent nuclear fuel from nuclear powered
ice-breakers in the Murmansk region. Much of the stored spent fuel is damaged.
While the status of the vessel may be considered reasonably secure for the present, it
is well understood that, at some stage, it will be necessary to remove the spent fuel
from the Lepse, so that the long term safe management of the spent fuel can be
assured.

Plans have been developed for unloading spent fuel from the Lepse. The operations
to do this will be non-standard, because of the nature of the storage facilities within
the vessel and the poor state of the majority of the spent fuel. For example,
specialised equipment will be required for fuel handling, and special arrangements
will have to be in place to avoid or mitigate the consequences of possible accidents.

Regulatory supervision of these unique operations has also to be specifically
provided. Concerning nuclear safety aspects, the Federal Nuclear and Radiation
Safety Authority of Russia (Gosatomnadzor) has developed specific regulatory
documents, with support from the Scientific and Engineering Centre of
Gosatomnadzor and additional support from western agencies. Other regulatory
bodies a-re also involved, concerned with the protection of the environment and other

matters.
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The paper considers regulatory development in the above context, taking into
account:

• the significant risks associated with long tenn continued storage of damaged
spent fuel aboard the Lepse;

• the intrinsic risks associated with operations to recover the spent fuel;
• the multiple dimensions of regulation of safety from different perspectives; and
• the need for public confidence in the whole process.

In particular, consideration is given to the need for a safety case which demonstrates
to regulators that an appropriate balance is achieved between: the need to take action
to make the spent fuel safe in the long term; the short term increase in risks
associated with unloading operations; and the interests of all parties in ensuring that
an appropriate allocation of resources is made to protect human health, of both public
and workers, now and in the future, and also to protect the environment.

Such a holistic approach to problems is relatively new and the challenges presented
to existing regulatory frameworks and the application of radiological and related
safety and environmental assessments are discussed.

1. Background to Lepse Storage Vessel

The Lepse is a ship used for the storage of spent nuclear fuel from nuclear powered
ice-breakers in the Murmansk region. Much of the stored spent fuel is damaged.
While the status of the vessel may be considered reasonably secure for the present, it
is well understood that, at some stage, it will be necessary to remove the spent fuel
from the Lepse, so that the long tenn safe management of the spent fuel can be
assured. Projects to achieve this are under development, which are supported by
western countries.

In addition, there is corresponding interest among all those involved in Lepse to
ensure that unloading operations, etc., are carried out under appropriate independent
regulatory supervision. Western agencies have also supported work in this area.
Interim progresses on regulatory development as well as technical background were
provided in references 1 and 12]. Regulatory documents have now been completed
and discussed at a seminar hosted by the European Commission 3.
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2. Development of Regulatory Documents for Radiation
and Nuclear Safety

2.1 Working methods

Specific regulatory documents are required for Lepse unloading operations because
of the unusual nature of the task. From the outset it was recognised that
responsibility for such documents lies with the regulatory authority. However, it was
also recognised that involvement of other organisations in discussions and exchange
of information should prove beneficial. Accordingly, the work described in
references 1], 2] and 3] has been performed allowing for the type of interactions
indicated in the diagram below.
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An important example of the kind of co-operation achieved is provided in the report
of a workshop held in Moscow in April 2000 4]. Important feedback on discussion
material was provided to Gosatomnadzor and this, and the related technical
discussions, were fully recorded in the workshop report. This feedback included
comments from other relevant Russian authorities, as well as from industrial
organisations, which will be involved in the industrial project to unload the spent
fuel, eg. the Murmansk Shipping Company. In addition, comments and suggestions
were provided by representatives of westem authorities, as well as other experts,
including representation from the International Atomic Energy Agency. Such input
helps to build confidence that regulatory developments are consistent with best
international practice.

The progress achieved according to this model for co-operation was positively noted
by the European Commission 3].

The overall objective of the regulatory development work was to provide a procedure
or sequence of activities to place before Lepse operators, such that the operators are
aware of the practical steps they have to take and the information they have to supply
to Gosatomnadzor in order to obtain a licence for Lepse unloading operations.
Following the working methods described above, three documents were finally
produced setting out:

• Documentary requirements [5]
• Quality Assurance requirements 61, and
• Safety Analysis Report requirements 7].

2.2 Set of Documentary Requirements

This document [5] has been designed to advise the responsible operator of the
Industrial Lepse Project on what documents are to be supplied to Gosatomnadzor in
support of an application to transfer the Spent Fuel Assemblies (SFA) on board
Lepse to an interim storage facility. It sets out clearly the scope and regulatory
context of the planned operations, and includes separate annexes on separate
activities as follows:

• design of the SFA unloading installation,

• manufacture of the SFA unloading installation,

• construction of the interim storage facility for nuclear materials (casks with
SFA),

• operation of the interim storage facility for nuclear materials (casks with SFA),
and handling of nuclear materials,
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• management of the SFA during their transport from the Lepse storage vessel,
and

• management of radioactive waste during its transfer from the Lepse storage
vessel.

2.3 Quality Assurance Requirements

This document 61 has been designed to advise on what requirements Gosatomnadzor
puts on a Quality Assurance Programme to be implemented by the responsible
operator of the Industrial Lepse Project.

A key feature of the requirements is the clear identification of QA responsibilities,
bearing in mind that a variety of organisations rendering services to the operator will
be involved in the work.

2.4 Safety Analysis Requirements

This document 7 has been designed to advise the responsible operator for the
Industrial Lepse Project on issues to be addressed in a Safety Analysis Report for the
transfer of SFA on board Lepse to an interim storage facility and the structure of such
a document.

It is the largest of the three regulatory documents. Apart from setting out the relevant
principles and safety criteria and describing the safety system components, a series of
annexes provides recommendations on how safety should be analysed and includes a
minimum list of initiating events which should be considered.

3. Other Environmental and Protection Requirements

Discussions among the various interested parties (referred to in section 2 1) led to the
recognition within the regulatory Lepse project that there is an overlap of nuclear
safety, environmental and human health potection issues, all of which affect overall
regulatory supervision of Lepse unloading operations. The co-ordination of these
overlapping issues was seen to be an important but difficult matter, bearing in mind
the wide range of engineering, environmental, radio-hygiene and non-radiological
impact considerations, and the corresponding regulatory frameworks.

The high level principles which lead to these overlapping requirements are discussed
in Smith et al [8]. More detailed consideration is given in Markarov et al 9] to the
different assessment requirements and methods used in 'Safety Assessment', as
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opposed to 'Environmental Impact Assessment'. Reference 9 takes account of
westem as well as Russian experience. Further consideration is being given to
environmental assessment for Lepse within co-operative work between the
Norwegian Radiation Protection Authority and Russian authorities. The involvement
of stakeholders in the environmental impact assessment process is especially
interesting.

4. Implications for Risk Management and Confidence in
Overall Process

The work on regulatory development for Lepse has highlighted some important
issues in risk management which are illustrated in the following diagram.
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If no action were taken to unload Lepse, then in the long term, even with continued
active management of the vessel, the chance of some untoward event occurring
would continue to rise, leading to some kind of significant detrimental consequences.
Actions to unload the SFA and radioactive waste, however, involve operations which
might involve other opportunities for untoward events, ie., short term risks arise in
order to avoid the long term risks. Such risks include individual and collective
radiological risks to workers and the public and to the environment, from accidents as
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well as from planned operations such as planned disposal of radioactive effluents.
The final management of the spent fuel will also involve long term risks. There will
also be non-radiological risks as well as cost and technical feasibility issues to take
into account.

The decision making process includes identifying and then making choices among
feasible options, indicated in the diagram as Action 1 2 or 3 Note that, for example,
the minimum short term risk option may not give rise to the minimum long term risk.
An assessment process is required to inform decisions, which meets the objectives of
inter-generational equity and sustainability, etc.

5. Conclusions

International participation, as well as the technical issues and risks associated with
SFA handling and radioactive waste management, make the Lepse project especially
interesting from a risk management and regulatory licensing point of view.
Experience is growing with environmental impact assessment, including the
involvement of various stakeholder interests, to enable better decisions on issues such
as the Lepse.

The regulatory issues raised here are complicated, but this should not be used to
justify taking no action. Continuing care and maintenance of the Lepse takes up
valuable resources 31 and, ultimately, no action carries the highest risk.

The working methods developed within the regulatory Lepse project have been
particularly effective and can be applied to other radioactive waste management
problems in the Russian Federation. The experience gained is also relevant to
developments in other countries and to the development of international

recommendations.

The regulatory requirements need to be in place before industrial projects start, since

they are part of the industrial project specification. However, these requirements

should not be so prescriptive as to unnecessarily constrain the identification of safe

and practical options. Regulatory development needs to allow for and match the

industrial project development, in stages.

All authorities and operators and stakeholders should be encouraged to take a holistic

view of these difficult problems, and not to manage them on the basis of one issue.

This conclusion is mirrored in the recent observation of J-P Lannegrace of

Frarnatorne [IO]:

,It is a good thing if - in the field - it is the same

department which is in charge of improving safety and

environmental issues.'
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