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1. THE SPANISH NUCLEAR POWER PROGRAMME

Poor in fossil fuels Spain could not ingnore the possibility of using nuclear energy as a
way to contribute to meet the growing demand of electricity. Back in 1948 a Committee for
Nuclear Studies was set up to perform nuclear research and development activities; this
committee was the starting point of the Nuclear Energy Board (Junta de Energia Nuclear -
JEN) which was created in 1951 as the basic nuclear RD center of the country. Some years
later, in 1958, two private companies, CENUSA and NUCLENOR, were established with the
aim of developing nuclear power for electricity generation. These efforts culminated in July
1968 with the commercial operation of the first nuclear power plant; Jose Cabrera (Zorita), a
160 MW PWR owned by UNION ELECTRICA-FENOSA. This reactor was followed by a 460
MW built by NUCLENOR which initiated its commercial operation in March 1971. One year
later, in May 1972, Vandellos 1 a 500 MW GCR was connected to the grid; in this case a
French-Spanish company (25% EDF), HIFRENSA, was founded for the construction and
operation of the power plant.

These first three units constitute the first generation of Spanish nuclear power plants
(NPPs). They were all turnkey projects which were negotiated during the 1960's. The
contribution of Spanish industry in their construction was approximately 40%.

The second generation of Spanish NPP's includes the followings units: Almaraz 1 and
2, Asco 1 and 2 and Cofrentes.

These second generation units were purchased during the early 1970's. They were all
multi-contract projects. In this case the participation of Spanish industry was considerably
higher than in the first generation units, in the range of 80% to 85%.

Finally there is a third generation of nuclear power plants whose main contracts were
also negotiated during the 1970's. These plants were built using the same type of multi-
contract approach as it was done with the second generation units. The domestic participation
is higher than 85%. These units are Vandellos 2 and Trillo.

There are several individual utilities involved in nuclear energy. The most common
situation is that of a unit shared by a variable number of utilities (between 2 and 4). Only in the
case of two units ownership is not shared and is held by a single utility.
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As of 31st December 1995, the installed power of the UNESA companies amounted to
1 MWe, distributed as follows: 16,457 MW hydroelectric power, 20,767 in conventional

ifermal plants and 7,417 in nuclear power.

During 1995 electricity production amounted to 168,688 million kWh, an increase of 2.6%
f^er 1994. Attention should be brought to the significant increase in the contribution made by the
selfproducers. By plant type, production was distributed as follows:

• Hydroelectricity
• Conventional thermal power
• Nuclear power

Production
(Millions kWh)

23,968
89,276
55,444

A significant drop was experienced in hydroelectric production as a result of the continuing
drought, this being accompanied by a significant increase in conventional thermal generation and
maintenance of the already high levels achieved by the country's nuclear power plants, which
showed a slight increase.

In relation to the operation of Spain's nuclear power plants during 1995, I shall underline a
series of general data that allow insight to be gained into the progress of these installations.

As in previous years, Spain's nuclear power plants contributed approximately a third of the
country's total electricity generation.

These high levels of production have gone hand in hand with excellent load and availability
factors, which reached an annual total of 85.5% and 88.2% respectively for the plants overall.
The scheduled and non-scheduled unavailabilityfactors were 11.0% and 1.8%, respectively.

It can be certainly said that the nine units that make up Spain's nuclear generation capacity
have behaved excellently as regards safety, availability and costs, thus continuing their
performance in previous years. In this context, the operational safety of the plants has been
repeatedly described as satisfactory by the Spanish regulatory authority, and the average
availability to which I have already referred has been similar to that of previous years, in which
the Spanish plants ranked third or fourth in the world list for this parameter. Operation and
maintenance costs showed an average value equivalent to 1 cent of US dollar per kWh, a figure
which is in line with the world's most efficient plants which, like their Spanish counterparts, bring
together low costs and high levels of availability. It is important to underline this: the best
performing nuclear power plants are those which show the lowest costs.

The most outstanding events occurring in the Spanish plants during 1995 have been the
return to normal operation of the Jose Cabrera plant following an outage of more than one year
for the inspection and repair of cracks in several of the reactor vessel head penetrations, and the
replacement of the steam generators at Asco 1. This operation is to be performed also at Asco 2
and Almaraz 1 during 1996, and at Almaraz 2 in 1997.
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Reference should be made also to the 17 MWe uprating achieved by Asco 1 fO||c
replacement of the plant's steam generators, an increase which may reach up to 38 MW'duri -
the second phase. Other nuclear power plants also foresee power increases in forthcoming y6a I
- as is the case in other countries - the maximum figure contemplated being some 900 MWe i
12% more than the original power level of 7,400 MW.

2. BACK END OF THE FUEL CYCLE

2.1. CURRENT SITUATION

All activities related to the management of radioactive waste including spent fuel have
been assigned to the ENRESA company, created in 1985.

As regards the spent fuel stored at the nuclear power plants, table 1 shows the volumes
stored in the plant fuel pools at the end of 1995 and their corresponding degree of occupation,
taking into consideration a reserve capacity equivalent to one core. The total amount of spent
fuel rose to 1,700 tU.

2.2. PRODUCTION FORECAST

Table 2 summarizes the high level waste produced and to be produced in the future
and managed in Spain, taking into consideration the cases of 30 and 40 years of service
lifetime for the nuclear power plants currently in operation.

As regards the tailings from mining and Uranium concentrate manufacturing operations,
the most significant events have been the completion of the decommissioning project at the
Andujar Uranium Mill, with in situ stabilization of the tailings dykes, and the restoration works
carried out at the disused mines and tips at La Haba (Badajoz); the only installations now left in
operation are those at Saelices el Chico (Salamanca) where, in July 1993, the QUERCUS
Plant was started up, an event that practically coincided with the finishing of production
activities at the Elefante Plant.

2.3. SPENT FUEL

In Spain, high level wastes are understood to be the non-reprocessed spent fuel from
nuclear reactors, the exception being the fuel from Vandellos I NPP, which is sent to France for
reprocessing.

In view of the overall open cycle strategy applied to this fuel in Spain, there are basically
two types of high level wastes which will have to be managed: the spent fuel generated by the
country's light water reactor nuclear power plants -by far the larger volume- and the vitrified
wastes arising from the reprocessing in France of Vandellos I spent fuel.

Before the definitive disposal of these wastes is accomplished, it is necessary for them
to be kept for a period of interim storage in order for prolonged cooldown and decay of their
isotopic activity to occur.
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According to the economic studies carried out, the most reasonable solution as regards
nterim storage of the spent fuel -while the nuclear power plants are in operation and taking into
ccount the plant lifetime considered- will be for them to be stored on site at the plants at which
Och spent fuel is generated. This storage will be accomplished either in the plant fuel pool or
jsing dry storage techniques on site. Consequently, the date by which a Centralized
temporary Storage (CTS) facility for this fuel should be available will depend fundamentally on
the time at which the first nuclear power plant dismantling process is undertaken, in other
words, on the service lifetime considered for these installations.

The date on which the Deep Geological Disposal Facility enters operation will not,
however, undergo any variation, regardless of whatever hypothesis is adopted considering
service lifetime.

2.3.1. Interim storage of spent fuel

The interim storage of spent fuel has been technically resolved and demonstrated at
industrial level. This type of storage is based on two main techniques: dry storage (casks and
chambers) and storage in pools, both with the possibility of being centralized or accomplished
at the nuclear plant from which the spent fuel arises, as is currently the case. The casks
provide a modular capacity which is used as the need arises, while the capacity provided by
the chambers and pools is massive as from the moment at which they enter operation.

The strategy designed is a follows:

• Increasing storage capacity of the nuclear plant pools by reracking, with a view to optimizing
their final occupation.

• Increased storage capacity by means of metallic containers.

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 this
respect the following may be underlined:

- A cask designed exclusively for storage has been manufactured in Spain is now
available. This cask has already been licensed in the United States and it would remain
only to achieve licensing in Spain if it were necessary to use this option.

ENRESA continues to participate in the initial process of designing casks capable of
being used for both the storage and transport of spent fuel, and the licensing of these
casks in the United States. Following licensing and manufacturing in Spain, these casks
might be used at the nuclear power plants themselves or at a centralized storage facility.

• The strategy of a CTS facility is being maintained. In order to determine the date by which
such a facility would be required, the following has to be borne in mind:

- At international level, and in keeping with the technical requirements regarding nuclear
safety and the radiological protection of the workers, the nuclear regulatory authorities
impose the restriction that part of the nuclear plant dismantling tasks may not be carried
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out until the spent fuel has been removed from the installation, with the consequent cost
of maintaining the plant in shutdown conditions' pending dismantling.

The periods considered for initiation of dismantling of a nuclear power plant following
shutdown range from 4 to 8 years.

- From the technical point of view, availability of a CTS facility would greatly simplify the
logistic of spent fuel handing and surveillance, since the fuel would be located at a single
site, a fact which would also reduce operating costs. In addition, availability of such a
facility would allow the decision to dismantle the plants to be made independently of
removal of the wastes.

The date of availability of a CTS facility will depend on the hypothesis considered
regarding the service lifetime of the nuclear power plants. Thus, we would be looking at the
year 2003 for the 30 year case, and possibly at the year 2013 for the 40 year scenario, the
choice between one and the other implying important economic and technical impacts.

Availability of the facility before it is required would imply higher financial costs for
construction and operation. If the date of availability were delayed, with site definition
accomplished after the year 2000, it might be possible to avoid the existence of two sites, one
for the CTS and the other for deep geological disposal, since the first might constitute part of
the second, owing to the availability by that time of sufficient technical information for decisions
to be made regarding a definitive disposal site, with the economic and social advantages that
this would entail.

The period 1995-97 must include initiation of a process designed to establish, on one
hand, the regulatory framework to be applied, including procedural aspects and socio-
economic subsidies for the site area, and on the other the social dialogue orienting the site
selection tasks for the facility. In this respect, the Government plans to draw up a bill including
the following:

- The procedure to be used to designate a site for the storage facilities, including the way in
which the State Institutions, affected organizations and public in general are to participate in
the final decision.

- The socio-economic subsidies to be provided for the area in which the facilities are to be
located.

This bill will also take into account aspects relating to the definitive disposal facility for
high level wastes (AGP).

2.3.2. Final disposal of high level wastes

Following a period of interim storage of the fuel or high level wastes, and their transport
and encapsulation, they will be definitively disposed of in a deep geological formation.

Conditioning o encapsulation will be carried out at a plant to be constructed on the
same site as the final disposal facility.
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As regards the final disposal of this type of wastes, a strategy comprising three different
•jypes of areas of work has existed since 1987:

Selection of a site for location of the facility.
I//, Development of the basic design for a deep geological disposal facility
I///. Development of the technology required for characterization of the selected site and

construction of the disposal facility.

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

a) Work will begin on detailed characterization of the site, using the techniques developed
and perfected in the R&D Plan, both from the surface and by means of boreholes and
underground laboratories.

b) The design developed up to that time will be adapted to the specific site, through
development of a detailed project aimed at undertaking construction.

c) The R&D Plan would be centered on activities pending from previous periods, and
specially on 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 for construction
of the disposal facility itself to be initiated and for operation to begin during the decade
beginning with the year 2020.

Ref.: portoroz.kbk
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TABLE 1

RADIOACTIVE WASTE STORED AS OF 31-12-95

LWR

NUCLEAR POWER

PLANTS (1)

Jose Cabrera

Garona

Almaraz 1

Almaraz 2

Ascd 1

Asc6 2

Cofrentes

Vandellos 2

Trillo

T O T A L

TYPE OF WASTE

SPENT FUEL

tu

47

196

233

256

209

174

291

142

160

1.708

DEGRE OF

OCCUPATION

% (2)

74

82

31

34

36

30

64

81

83

(1) The graphite-gas Vandellos I NPP, spent fuel from which is sent to France for
reprocesing, is not considered.
This plant is currently in the dismantling phase.

(2) Degree of occupation taking into consideration a reserve capacity equivalent to one

core load.
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TABLE 2

ESTIMATED TOTAL VOLUMES OF HIGH LEVEL RADIOACTIVE

WASTES TO BE MANAGED IN SPAIN

HIGH LEVEL WASTES (m3)

LWR spent fuel (1)

5,071 (6,693) tU made up of:

8,640 (11,502) PWR elements

6,471 (8,364) BWR elements

Vitrified wastes from Vandellos I NPP

TOTAL

30 YEARS

8,850

7,080

1,770

,170

9,020

40 YEARS

11,700

9,420

2,280

,170

11,870

(1) The values is brackets refer to the 40 year hypothesis


