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PRACTICAL EXPERIENCE IN SPENT FUEL MANAGEMENT
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Abstract

The paper describes the practical experience in spent fuel management gained in the past by using the traditional
route of reprocessing and, since the amendment to the Atomic Law in 1994, by using also direct disposal via interim storage.

1. INTRODUCTION

After the amendment to the Atomic Law in 1994, reprocessing and direct disposal of spent fuel
have been accepted as equal options for nuclear waste management. With the introduction of the so-
called Omnibus Bill, the opening of this disposal route besides the traditional disposal by reprocessing
was an essential part of this amendment. Since 1980, in accordance with the decision of the Federal
and State governments, these disposal concepts have been examined with regard to their technical and
safety-relevant comparability, and positive results were confirmed as early as 1985.

In order to ensure the operation of their nuclear power plants (NPPs), the German plant
operators have to demonstrate their spent fuel management concepts six years in advance by
reprocessing contracts, interim storage contracts or on-site storage capacities.

2. REPROCESSING

From the late seventies on, the German utilities have concluded Service Agreements with
COGEMA and BNFL, the so-called old contracts. After the abandonment of the Wackersdorf
reprocessing project, new reprocessing contracts with COGEMA and BNFL have been signed. Under
these contracts the major part of the spent fuel arisings is covered until about 2005.

3. RETURN OF RESIDUES

Like the other baseload customers of COGEMA and BNFL, the German utilities have
contractual obligations to take back the residual arising from reprocessing of their spent fuel. The
major amount of the radioactive inventory (the fission products) is contained in the vitrified waste and
the return of those residues has already begun: three casks of vitrified high-level waste (HLW) have
been sent back to Germany during the last two years, the total amount to be returned under the Service
Agreements will be some 130 casks.
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4. DIRECT DISPOSAL

In view of the new situation due to the amendment to the Atomic Law, RWE Energie as the
operator of the Biblis, Gundremmingen and Miilheim-Karlich NPPs, terminated at the end of 1994
parts of their reprocessing contracts and, in agreement with the competent licensing authority, partly
based the waste management provisions on direct disposal. This has led to considerable cost
reductions with positive effects on the balance sheet and the fuel cycle costs.

According to the planning of the utilities, spent fuel arising from the German NPPs is to be
disposed of by reprocessing as well as direct disposal. An increasing shift from reprocessing - having
been practised for many years - to direct disposal is aimed at. The reasons for this shift are the well-
known technical and economic advantages of direct disposal in Germany. A current assessment of the
utilities shows that from the year 2003 about 50 % of the spent fuel arising from German NPPs will be
disposed of by reprocessing and about 50 % by interim storage/direct disposal (Figure 1). There is
agreement between the German utilities to avail themselves of both disposal routes, enabling them to
choose one of these disposal alternatives as the circumstances may require, and to further optimize the
costs. In this context, it should be pointed out that the interim storage of spent fuel leaves the final
disposal route open, and a decision on the further treatment of the spent fuel can be taken during the
interim storage period of about 40 years.

At present, two interim storage facilities - TBL-G at Gorleben and TBL-A at Ahaus - are being
operated with an overall capacity of about 4,000 t HM each. These facilities will cover the interim
storage requirements for spent fuel and vitrified high-level waste arising from reprocessing until the
year 2010. If some utilities continue to have their spent fuel reprocessed, these capacities will even
cover a longer period, and new interim storage facilities will not be needed in the near future.
However, the interim storage of spent fuel is absolutely necessary due to the spent fuel management
provisions required under the Atomic Law and the unavailability of sufficient storage pond capacity at
the NPPs.
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FIG. 1. Spent fuel arisings
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Direct disposal of spent fuel in Germany requires long-term interim dry storage in transport and
storage casks prior to its final disposal. Although there has been strong opposition by anti-nuclear
groups, five CASTOR casks containing spent fuel from the Philippsburg, Gundremmingen and
Neckar NPPs and three casks containing HLW canisters from La Hague have been stored in the
Gorieben storage facility (TBL-G) (Figure 2) and six CASTOR casks containing spent fuel from the
Gundremmingen and Neckar NPPs in the Ahaus storage facility (TBL-A) to date. According to the
utilities' waste management schedule, the Gorleben storage facility which, in contrast to the Ahaus
storage facility, has also been licensed for high-level waste shall, in general, be used for the storage of
vitrified residues.

The casks currently used are the CASTOR V/19 for PWR fuel, CASTOR V/52 for BWR fuel
and CASTOR HAW 20/28 for HLW canisters. The CASTOR V casks have a capacity of about 10 t
HM and the CASTOR HAW cask can accommodate up to 28 HLW canisters being equivalent to
about 401 HM.

In the course of the previous spent fuel transports to Gorleben and Ahaus practical experience
and know-how has been gained regarding the loading and handling of CASTOR transport and storage
casks (Figure 3).

5. SPENT FUEL TRANSPORT

The main strategy of the anti-nuclear groups is to make the spent fuel management impossible
or, at least, difficult and expensive. As the interim storage represents a reliable and economical
solution for spent fuel management, the CASTOR transports are facing a violent opposition by anti-
nuclear activists. During the last three years, tens of thousands of police had to be engaged to escort
each of the CASTOR transports and to guarantee a safe arrival at the interim storage facility.

FIG. 2. Gorleben interim storage facility
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FIG. 3. Loading of CASTOR V/52 cask at Gundremmingen NPP

While over the last two decades a steadily increasing number of casks has been transported to
the reprocessing plants every year, an event which became known at the end of April 1998. Through
an official message of the French Environmental Minister, it became known that a number of
transport casks were found to have local surface contamination above the regulatory value of 4
Bq/cm2 on arrival at the Valognes terminal near La Hague, although a review of the transport
documentation showed, that the casks had been clean when leaving the NPPs in Germany. This
caused a suspension of the spent fuel transports in France, Germany and Switzerland.

In the run-up to the federal elections, this contamination phenomenon became a major political
issue. All spent fuel transports from German NPPs have been halted, and it is expected that they will
be resumed as soon as the requirements of the Federal Ministry for the Environment, the so-called 10-
Points-Plan, have been fulfilled.

In this context, the utilities have proposed to take the following measures (Figure 4):

(1) Optimization of the technical measures to prevent contamination and extension of the radiation
protection measurements;

(2) Establishment of an information and reporting system;

(3) Improvement of the organisational structure within the utilities;

(4) Restructuring of the transport organisation.
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(1) Optimization of the Technical Measures to
prevent Contamination and Extension of the
Radiation Protection Measurements;

(2) Establishment of an Information and
Reporting System;

(3) Improvement of the Organisational Structure within
the Utilities;

(4) Restructuring of the Transport Organisation

FIG. 4. Measures to be taken by the utilities before resuming transports

6. FUTURE PROSPECTS

The waste management has to ensure that spent fuel assemblies and spent core components are
disposed of in due time under economic aspects and in compliance with the licensing conditions. With
regard to an efficient plant operation, practical measures have to be planned for the disposal of the
uranium, MOX and reprocessed uranium fuel assemblies, the control and absorber elements as well as
the fuel assembly channels. The synergy effects between fuel management and waste management are
of great advantage.

Under the current interim storage licence spent uranium fuel assemblies and MOX fuel
assemblies can be disposed of in the medium term by using certain optimization possibilities for cask
loading. The efforts of the NPP operators to achieve even higher fuel assembly burnup will require in
the long term an optimum utilization of the physical-technical potential of existing and future cask
types. Therefore, a licence is required which basically is geared to the achievement of the primary
safety objectives by applying advanced methods of calculation. The approved generic licence for core
reloads could serve as a model for such a licence (Figure 5).

The pilot conditioning plant at the Gorleben site, which is currently in its cold start-up phase, is
of great importance with regard to interim storage and direct disposal. Its functions such as
optimization of interim storage, preparation for direct disposal, cask handling and waste treatment are
currently determined in extensive research and development programmes. The hot start-up of this
plant is scheduled for mid-1999. Special attention is given to the development of a new waste disposal
concept with considerable cost saving potential.
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is Primary criteria ensure that at! safety-relevant objectives are met

« Secondary criteria reduce the calculation effort

In-core fuel manaaement
m Primary criteria

fuel rod integrity
neg. moderator temp, coeff.
minimum DNB

e Secondary criteria
control rod worth
burnup
linear heat flux

Cask loadina
• Primary criteria

subcriticality
decay heat removal
dose rate
fuel rod integrity

• Secondary criteria
n- and y source strength
burnup
minimum cooling time
cladding temperature

FIG. 5. Generic specifications for in-core fuel management
serving as a model for an advanced cask licence

7. CONCLUSIONS

For both disposal routes the technical feasibility and the reliability of the steps performed up to
now have been demonstrated.

The cost savings resulting from the shift from reprocessing to interim storage and direct
disposal have been assessed on the basis of the current costs and prices for reprocessing services.

In case of a positive decision by the competent authorities on the repository for radioactive
material and on the commissioning of the conditioning plant at Gorleben the further disposal steps can
be carried out under optimized technical and commercial aspects.
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