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Abstract

There are presently nine Light Water Reactors in operation, representing around a 34 % of the overall electricity
production. In the early years, a small amount of spent fuel was sent to be reprocessed, although this policy was cancelled
in favor of the open cycle option. A state owned company, ENRESA, was created in 1984, which was given the mandate
to manage all kinds of radioactive wastes generated in the country. Under the present scenario, a rough overall amount of
7000 tU of spent fuel will be produced during the lifetime of the plants, which will go into final disposal.

1. INTRODUCTION

The Spanish nuclear program consists of so far nine Light Water Reactors, a Gas Cooled Reactor
(Vandellos I) which was shut down in 1990 and is in the decommissioning phase, and other units whose
construction was halted under the present nuclear moratorium. Seven units are PWRs, being the remaining
two BWRs.

The present strategy for high-level waste management is the open cycle option under which the spent
fuel will be directly disposed of in a geologic repository, following a period of interim storage. This
strategy applies to the overall production of spent fuel from the Spanish Nuclear Power Plants, except for
the fuel from Vandellos I which is sent to France for reprocessing and a small amount of spent fuel from
2 plants which was reprocessed in the past, under old contracts with no waste return, in the United
Kingdom.

The responsibility for the management of all types of radioactive wastes, including spent fuel and
the vitrified high-level wastes that will come back from the reprocessing of the Gas Cooled Reactor fuel,
lies in a state owned company, ENRESA, which was created in 1984. Among ENRESA's main
responsibilities, there are the following:

Site selection and the conception, construction and operation of centers for the temporary storage
and disposal of high, intermediate and low level wastes.
Setting up systems for the collection, transfer and transport of radioactive wastes.
Management of operations arising from the decommissioning of nuclear and radioactive installations.
Conditioning of tailings arising from uranium mining and concentrate manufacturing, when
required.
Providing support for civil defence services in the event of a nuclear emergency.

The overall strategic plan for radioactive waste management, including technical, economic and
financial studies are compiled in a General Radioactive Waste Plan which is submitted by ENRESA to the
Ministry of Industry and Energy during the first six months of every year, which comes in force following
the approval of the Cabinet.

2. SPENT FUEL ARISINGS AND INTERIM STORAGE

Under the present hypothesis of 40 years of operation for the nuclear power plants, and the fuel
cycle forecasts, around 7000 tU will have to be managed in the country. As of December 1994, there is
approximately 1700 tU of spent fuel stored at the reactor pools.
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The interim storage of spent fuel has been technically resolved and demonstrated at an industrial
level. The Spanish strategy in this respect does not differ much from the one accomplished almost
everywhere and consists of:

Increasing the capacities of the plant pools by substitution of their racks by high density ones.
Providing additional capacity when the pool cannot be longer reracked by means of a dry storage
system, which in the first stage will consist of dual purpose metallic casks.

Work is currently being performed in various fields with a view to guaranteeing the availability of
casks depending on the needs of each of the nuclear power plants.

In parallel to the actions described above, there are plans to have a Centralized Temporary Storage
Facility in operation by the year 2003 (if the plants were to operate under the 30-year scenario) or by 2013
(for the more realistic case of 40 years of operation). Studies are presently under way to define the
optimum technology among the dry storage options for this type of facility.

3. FINAL DISPOSAL

Following a period of interim storage of the spent fuel and vitrified high level wastes, they will be
transported and encapsulated for their disposal in a deep geological formation. In this field of activity, the
following areas of work are taking place:

Selection of a site for locating the facility. There is a Site Selection Plan running (presently at its
final phase, so-called "Study of Favorable Zones" or ZOA projects) which will culminate by the
year 2000 with the selection of suitable sites for this type of facility. Granite, salt and clay sites are
being investigated.
Development of the basic design for a deep geological disposal facility. Conceptual detailed designs
for a repository in granite and salt formations are finalized and the corresponding one to clay in well
under way. These designs are supported by important R&D activities and by a preliminary safety
assessment exercise.
Development of the technology required for the characterization of the selected site and construction
of the disposal facility.

Once the decision has been taken to designate a specific site as candidate for construction of a
disposal faculty, the three aforementioned areas of work will converge on a single objective, which might
be summarized as follows:

Work will begin on detailed characterization of the site, using the techniques developed and
perfectioned in the R&D Plan, both from the surface and by means of boreholes and underground
laboratories.
The design developed up to that time will be adapted to the specific site, through the development
of a detailed project aimed at undertaking construction.
The R&D Plan would be centered on activities pending from previous periods, and especially on
the demonstration of site safety, providing the coverage required for the specific tasks to be carried
out at the site in question.

The aim is for this process to be completed by the year 2016, in order the construction of the
disposal facility itself to be initiated and for operation to begin during the decade starting with the year
2020.

4. ECONOMICAL AND FINANCIAL ASPECTS

The costs of the activities arising as a result of radioactive waste management are to be financed by
those responsible for producing these wastes. The system settled for the nuclear power plants consists of
establishing a percentage charge to be applied to the total billing for electrical energy sales of the entire
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electricity sector, while in the case of the other producers payment is by way of tariffs to be billed at the
moment of waste removal.

For the calculation of the percentage abovementioned referred to, all the costs involved in
radioactive waste management are levied against the nuclear power plants through application of the
corresponding criteria, thereby establishing the transfers to the fund every year. The general hypotheses
are the following:

The total number of nuclear power plants will not change in the coming years, amounting to a gross
installed electrical capacity of 7400 MWe.
The average load factor of the nuclear power plants is established at 7000 h/year.
The base values selected for the economical calculations are: 3.5 % for the discount rate, 2.5 % for
the average annual increase in electricity demand, and an average price increase of CPI-1 (The
inflation rate values used converge on a 3 % figure in the medium term).

Sensitivity analyses are performed for values of 2 % and 5 % in relation to the discount rate. Given
that this is one of the parameters most affecting the results of the economic calculations, It may be
appreciated that the larger the discount rate, the smaller the need for financial resources via the quota.

Present forecasts foresee an overall cost of all the items involved in radioactive waste management,
including expenses and investments, amounting to 1 236 890 million pesetas (1994), that is, approximately
US $ 10 billion (1994). The distribution of the major activities contributing to this value is as follows:

12 % for Low and Intermediate Level Waste Management
6 % for R&D activities
5 % for Compensations to town councils
2 % for Transport activities
12 % for Spent Fuel Interim Storage
4 % for Reprocessing

32 % for High Level Waste Disposal
24 % for Decommissioning of Installations
3 % for Miscellaneous activities

As it may be concluded from these values, the activities involved and related to Spent Fuel
Management account for around 50 % of the overall expenses of the back-end fuel cycle activities.
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