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TRANSPORTATIONS

The spent fuel of Loviisa is transported to the Soviet Union by train in the Soviet
wet flasks having a capacity of 30 bundles. By 1991, the quantity transported is
200 tU.

TVO has one flask for transfer of spent fuel bundles from the power plant units
to the on-site store. The wet flask has a capacity of 41 assemblies. By 1991, 270
tU have been transferred to the store.

R & D WORK AND SITING OF THE REPOSITORY

According to the Government's decision, the site for final repository will be
selected by the year 2000. Five granitic areas have been selected for preliminary
site investigations. Field investigations were started at these areas in 1987. The
programme consists of airborne surveys, deep and shallow drillings as well as
measurements and sampling from the surface and in boreholes. Field work is
followed by laboratory studies and modelling and evaluation of the areas.

In the autumn of 1990, TVO prepared a plan for studies of basic rocks in the site
investigations. According to this plan required by the authorities, studies will be
carried out during 1991-1993 to establish whether basic rock types differ
significantly from the present granitic ones being investigated.

Parallel to bedrock investigations, the technology of encapsulation and final
disposal is being developed and optimized. Various long-term experiments are
carried out for safety assessments of the repository system. The performance
assessments will be updated in 1992.

FINANCES

The Finnish utilities make financial provisions for the future costs of nuclear
waste management. An updated cost estimate, including spent fuel, low- and
intermediate-level wastes and decommissioning, has to be presented to the
authorities annually. On the basis of these estimates, the Ministry of Trade and
Industry each year confirms a fee to be paid to the State Nuclear Waste
Management Fund. The fee is based on the estimated future costs for the
management of the waste already produced including, however, also the costs of
decommissioning.

The fee is adjusted in such a way that not later than after 25 years of plant
operation the contributions paid into the Fund will cover all the future costs of
waste management even if the plant would then be shut down and no more fees
could be collected. Until then the power companies must furnish securities for

FRANCE

I - Introduction

French Nuclear Power plants supply about 75 % of the national electricity output.
Therefore, spent fuel management is a fundamental activity. Since the beginning of its
electronuclear program, France has opted for spent fuel reprocessing coupled with the
recycling of recovered materials - uranium and plutonium - and with waste selective
treatment and disposal. The processes and the technologies for reprocessing and waste
treatment, developed in line with the other fuel cycle steps, have come now to a
complete, mature industry with the operation of the UP3 reprocessing plant. Both
french and foreign spent fuels, are reprocessed in french plants : to date, 29 foreign
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electrical utilities have signed reprocessing contracts with COGEMA (9,000 tHM),
specifying the return to the customer of wastes for final disposal.
This spent fuel management program is carried out in France, according to an
appropriate structure including COGEMA, SGN, CEA and ANDRA.

2 - Spent fuel arisings

In 1990, three 1300 MWe PWR units have been connected to the grid and two GCR have
been definitively shut down. At the end of 1990, the installed nuclear power capacity
totalled up to 55,9 GWe with 56 units : 52 PWR, 2 GCR, 2 FBR.
The present core management stategy involves, for the 900 MWe units, an annual
reloading scheme of 1/4 core and discharge burn-up of 36-42 GWd/t, instead of of a 1/3
core and burn-up of 33 GWd/t. At the end of 1990, 23 of the 34 units applied this
strategy. In the future, higher burn-up in the range 50/60 GWd/t with annual reloadings
1/5 core might be used, leading to decrease the quantities of unloaded fuels.
In 1990, 916 tHM were discharged from the EdF PWR power plants (996 t in 1989).

3 - Spent fuel transport

COGEMA uses a specialized organization for managing all nuclear materials transports,
and relies upon most competent international companies : Transnucleaire, Nuclear
Transport Limited and Pacific Nuclear Transport Limited. COGEMA has now acquired a
considerable industrial experience in spent fuel handling and transport. Over 3,000
transport casks shipments from 100 French, Western European and Japanese LWRs
have been carried out so far, and over 11,000 tHM of fuel has been delivered by rail, by
sea or by truck to the La Hague reprocessing plant since 1975.
For GCR fuels, 337 t of spent fuel were transported to Marcoule in 1990 (264 t in 1989).
The cumulated quantity of GCR fuel transported so far is well above 9,000 t.

4 - Spent fuel storage

COGEMA's present storage capacity in La Hague is in the order of 10,000 t.

The dry storage facility CASCAD , chiefly designed for the fuel unloaded from the EL4
HWR, has been commissioned in 1990 at CADARACHE.

5 - Reprocessing

5.1 - GCR fuel reprocessing.
Until January 31,1987 GCR fuel elements have been reprocessed both in the UP1
(Marcoule) and the UP2 (La Hague) plants. For now on, UP1, first French reprocessing
facility commissioned in 1958. remains the only reprocessing plant in France dedicated
to GCR fuel. In 1990, UP1 reprocessed 310 tHM of GCR fuels. The cumulative tonnage of
GCR fuel reprocessed in France since the beginning reached 8,900 t at the end of 1990
(4,900 t in UP2 and 4,000 t in UP1).

5.2 - LWR fuel reprocessing
COGEMA has now two industrial plants in operation :
. the UP2-400 plant, commissioned in 1966, adapted to LWR fuels since 1976, with the
addition of an oxide head-end facility (HAO). From that time until February 1987, UP2
operated GCR fuel on alternating with LWR fuel. UP2-400 has then been entirely
devoted to LWR fuel and has demonstraded an industrial capacity well above its
nominal capacity of 400 t/y. New facilities have been added to the existing plant to
form the UP2-800 project, designed to the same standards as UP3 for a capacity of
800 t/y. First industrial active operations will take place in early 1994.

. the UP3 plant, with a nominal capacity of 800 t/y. The UP3 plant start-up has been
achieved in two successive steps. The first one, from November 89 to April 90, involved
all facilities but Tl, the head-end facility. During that period, shearing, dissolution and
the first cycle extraction operations were performed in the UP2 plant. 100 tons of fuel
have been reprocessed that way. The second step began in August 1990, involving the
complete plant, with the Tl facility start-up. At the end of 1990, 125 t of fuel have been
completely processed in the UP3 plant and 310 t at the end of July 1991, since its active
start-up.
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In 1990, 525 tHM have been reprocessed at La Hague. As of August 1991, the cumulative
amount of LWR fuel reprocessed by COGEMA reaches about 3,900 t.

5.3 - FBR fuel reprocessing
At the end of 1990, about 28 tonnes of FBR fuel have been reprocessed : about 1 in the
ATI workshop at La Hague between 1969 and 1979, more than 10 t of fuel from Phenix
between 1979 and 1984, in the UP2 COGEMA reprocessing plant at La Hague, about 17 t
in the Marcoule Pilot Plant (APM) (about 11 t of fuel prior to 1984 and 5,7 t of Phenix
fuel from 1988 to the end of 1990).

6 - Uranium and Plutonium recycling

6.1 - Uranium recycling
France has gained, an important industrial experience in the conversion of the uranyl
nitrate produced in the reprocessing plants :
- more thant 1 600 tonnes of reprocessed uranium (Rep U) have been converted into
UF6 by COMURHEX in a dedicated demonstration facility started up in 1978, the
capacity of which has been increased gradually from 30 to 350 t/year,

- significant quantities of recovered uranium have been transformed into oxide by
COGEMA in its TU2 facility located at Pierrelatte. This facility, built in 1979-1980 has
been recently adapted to produce UgOg from reprocessed uranium at a rate of
600 t /year ; the same plant can also produce a sinterable UO2 powder suitable for use
as a MOX matrix.
Experimental fuel assemblies containing enriched reprocessed uranium, fabricated by
FRAGEMA-FBFC, were loaded by EdF in one of its 900 MWe units (CRUAS 4)

6.2 - Plutonium recycling
Plutonium recycling as a mixed oxide fuel in FBRs has been carried out in France for a
long time. More than 100 t of fuel have been produced in the CEA facilities at Cadarache
(CFCa) since 1964 for the Rapsodie, Phenix and Superphenix fast breeder reactors.
In 1983, EdF decided to recycle plutonium in a program including at least 16 900 MWe
units from 1995 onwards. MOX fuel is gradually phased in; it was first loaded in
November 1987 into the St Laurent Bl unit. Two other such operations were performed
in 1988, three in 1989 and four in 1990.
The MELOX plant, devoted to MOX fuel manufacturing, with a nominal capacity of
120 t/y, is under construction at Marcoule by the MELOX Company (COGEMA and
FRAGEMA). and should come in operation in 1995. Presently, the MOX fuel fabrication
is carried out in Belgonucleaire's Dessel plant (35 t/y) and in COGEMA's CADARACHE
facility (15 t/y).

7 - Waste management

7.1 - Waste treatment and conditioning
The French waste management policy is to minimize waste volumes and activities and
to condition on-line the wastes from reprocessing in a solid form suitable for ultimate
disposal. Thus, for the La Hague plants, the vast majority of activities HLW ends up in a
small volume of glass, hulls and end pieces are embedded in cement, the sludges
produced by the treatment of low and medium activity liquid wastes are incorporated
in bitumen.
The R7 vitrification facility, in active operation since June 1989, is now vitrifying the
backlog of fission products solutions generated in UP2, before to be associated to
UP2-800. From hot commissioning to the end of 1990, 548 glass canisters have been
produced from 540 m3 of feed solution and 1,483 t of LWR fuel (830 canisters at the end
of August 1991). Scheduled for starting early 1992, the T7 vitrification facility will
vitrify fission products solutions from the UP3 plant.
The first French industrial vitrification facility, AVM, associated to UP1 plant has
produced, from its June 1978 commissioning to the end of 1990, 1,841 glass canisters
from 1,443 m of fission product solutions.
The STE3 facility (liquid effluent treatment station), from its June 1989 commissioning
to the end of July. 1991, has produced 4,470 drums of bitumized wastes (1,838 drums in
1990). Bituminization has been used satisfactorily since 1986 at Marcoule in the UP1
plant where more than 50,000 drums have been produced.
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7.2 - Waste disposal
The long-term industrial management of radioactive waste produced in France is the
responsility of ANDRA.
7.2.1 -Management for short lived low level waste
The first French repository (Site de Stockage de la . Manche-SSM) at La Hague
commissioned in 1969, capacity 500,000 m3, will be saturated and closed in 1994. A new
site (Centre de Stockage de l'Aube-CSA) will be in operation this year. It will have a
total capacity of 1,000,000 m3. It is expected to receive around 30,000 m3 of waste per
year over a 30 year operating life.
7.2.2 -Management of long lived radioactive vuaste
One option retained in France for the long term management of long lived radioactive
wastes (type B and C) is their isolation from the environment in a deep underground
geological repository. In 1987, the Government requested ANDRA to start field
investigations in 4 preselected sites with different rock formations : clay, granite, salt,
schist.

Due to strong opposition at these sites, the Government decided to adjourn on field
investigations February 1990 for a 12 months period. In the same time, two commissions
were asked to make a peer review of the basic options concerning the management of
the back-end of the fuel cycle. They published their reports respectively in December
1990 and February 1991. Last June, the French parliament approved the first draft of a
new legislation covering a 15 year program for HLW deep geological disposal. This
legislation will be debated at the Senate in October of this year. It also confirms
France's new policy of exploring alternative waste conditioning before disposal,
including actinide separation and transmutation. The final choice of a repository site
would again be submitted to a parliamentary vote.

8 - Research and Development

Important R and D efforts have been carried out by the CEA in support of the spent
fuel management industries : reprocessing, waste management, plutonium recycling.
To carry out these programs and the future ones, new installations named ATALANTE
have been constructed at Marcoule. These new hot laboratories will be soon in active
operation.

GERMANY

The basic principles for waste management in Germany are established in
the Atomic Energy Act and in the waste management concept of the German
Government which gives greater substance to the statutory requirements and the
principlesof the waste management provisions ("Entsorgungsvorsorge")for nuclear
power plants. The resolution passed on 28 September 1979 by the heads of the
State and Federal Governments confirms the integral waste management concept;
it is be based in general on onsite and offsite interim storage followed by
reprocessing of spent fuel, recovery of radioactive materials, and conditioning for
the final disposal of radioactive waste. This waste management concept has
continued to be put into practice in recent years. Significant progress has been
made, but also some delays have been occurred.

The waste management concept embraces four significant steps:

I. Interim storage of spent fuel in the nuclear power plants and in offsite
interim storage facilities.

II. Reprocessing of spent fuel and re-use of the nuclear fuel thus
recovered in nuclear power plants (recycling).
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