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ABSTRACT

This presentation describes how the safety assessment was made of UP3-A plant of
the La Hague establishment for the building permit and operating license within the context
of French nuclear regulations and the national debate on the need for reprocessing. Other
factors discussed are how the public was involved, how the regulations were improved in
the process and what the different stages of commissioning consisted of.

RESUME

L'objet de cette présentation est de montrer comment l'analyse de la sûreté de
l'usine UP3-A de l'établissement de La Hague pour les autorisations de création et de mise
en exploitation s'est déroulée dans le contexte de la réglementation nucléaire française et
des débats au plan national sur l'opportunité du retraitement, comment le public a été
concerné, comment la réglementation s'est développée au cours de ces examens, quelles ont
été les étapes de la procédure d'autorisation.
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1. The context

1. 1. Organization of nuclear safety in France.

For the major nuclear facilities, or the socalled basic nuclear facilities, four key
safety functions are identified in safety organization 

the operator, which has responsibility for its facility,

the safety authority,

technical expertise in safety,

radiological monitoring of workers, populations and national territory.

The safety authority is the Nuclear Facilities Safety Directorate ("Direction de la
SOretd des Installations Nucldaires" : DSIN). DSIN reports to the Minister for Industry and
to the Minister for Environment. This relatively small organization with less than a hundred
staff members, prepares the decisions of the government authorities, who exercise the
regulatory power. This Directorate has at its disposal a team of inspectors who verify by
inspections (which may be unannounced) that the regulatory provisions and the safety
documents (safety report, general operating rules and technical requirements) are complied
with. A part of the DSIN resources comes from the fees it receives from the operators of
basic nuclear facilities.

The Institute for Nuclear Safety and Protection (Institut de Protection et de SOret6
Nucldaire" : IPSN, about 1250 staff members) is the organization which carry out research
and development programmes, and provide the ministerial departments and related
organizations with safety evaluations and other types of expertises in the field of nuclear
protection and safety. Inside IPSN, the Safety Evaluation Department ("D6partement
d'Evaluation de SOretd" : DES, more than three hundred staff members) analyses, for and
at the expense of the DSIN, the technical safety provisions implemented in facility projects.
The technical competence of the IPSN, which is necessarily multi-disciplinary, comes from
it is part of the major industrial and research organization constituted by the French Atomic
Energy Commission ("Commissariat 1Energie Atomique' : CEA). In particular, this
facilitates the movement of slled engineers from the sectors of industry and of research
and development, to the sector of safety.

The critic analysis by the IPSN, which is carried out by a project manager appointed
from its staff for each facility is, at least for important subjects, submitted to a group of
experts in nuclear energ problems, (the "Standing Group'), generally in the presence of
the operator. In case ovneed, the "Standing Group' makes recommendations which are
expressed by the DSIN in requirements to which the operators are subjected. It is the DSIN
which decides to convene the 'Standing Group' to either examine a particular facility or
consider a matter relating to technical regulations.

This organization has already given ample proof of its effectiveness in ensuring an
adequate level of safety, as is shown by the absence of any major incident in the nuclear
facilities, while it has never obstructed the nuclear power station programme of Electricit6
de France (EDF), the development of the spent fuel reprocessing plants of COGEMA or the
creation of radioactive waste repositories.
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The Central Service for Protection against Ionizing Radiation ("Service Central de
Protection contre les Rayonnements Ionisants" : SCPRI) is in charge of processing the
applications for radioactive release licenses. This organization is part of the Ministry for
Health, and is responsible for national radiological surveillance and the monitoring of expo-
sure of workers in the nuclear industry.

The organization of safety in France is the result of an evolutionary process which
can be considered to have begun with the founding in 1945 of the French Atomic Energy
Commission. The present "Standing Groups' are the descendants of the internal safety
committees of the CEA, some of which are still operating today and of the ad hoc group
which operated on an informal basis in the sixties between EDF as the operator of the nu-
clear power stations and CEA as the research organization.

1.2. The debate on the need for reprocessing.

It is important to carefully consider the debate on the need for developing
reprocessing plants which improved in France in 1981, as it gave a public repercussion to
the analysis of the safety of the new COGEMA reprocessing plants and contributed to
acceptance of the plants by the public.

The first event was the creation in 1973, at the national level, of the High Council
for Nuclear Safety ("Conseil Supdrieur de la Sretd Nucidaire" : CSSN), which soon after
the Chernobyl accident became the High Council for Nuclear Safety and Information
(CSSIN). Under the authority of the Ministry for Industry, this Council includes scientists,
representatives of the government, of trade unions, of environmental protection movements,
of the media and of the operators of nuclear facilities. Its role is a consultative one and
covers all questions relating to the safety of nuclear facilities and the supply of information
to the public concerning them.

It is in the scope of the activities of this council that, when the building permits for
UP3-A and UP2-800 plants were granted in May 1981 and the President of the Republic
and the parliamentary majority changed, a commission was created known as 'the Castaing
commission" after Professor Castaing who headed it, whose task was to examine the La
Hague reprocessing plant extension projects, possibly propose alternatives to reprocessing
and, if necessary, make recommendations concerning supplementary studies. The
originality of this commission is that it enabled an in-depth study of the technical problems
of reprocessing to be made by scientists who were not part of what can be referred to as the
"traditional nuclear lobby'. Mr. Castaing himself was a university professor in physics and
some members of the commission were known to be opposed to the development of nuclear
energy.

In the conclusions of a report published in 1982, the commission stated that
COGEMA had proved its technical capacity to reprocess light water reactor fuel after a
cooling time of 3 years ("immediate" reprocessing), that the exposure of the staff of UP2-
400 plant and the radiological impact of the releases did not represent a major problem and
that there was no need to call into question the measures taken to protect the public from
the consequences of an accident.
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On the other hand, the commission emphasized the problems raised by the long-term
management of reprocessing waste, particularly those containing actinides. It clearly stated
the need to continue studies to reduce the volumes, particularly through the use of sophisti-
cated reprocessing for the separation of actinides and to keep direct disposal and deferred
reprocessing options open.

After carrying out its first task specifically related to reprocessing a second
"Castaing commission" was entrusted with other tasks, essentially concerned with the R &
D on radioactive wastes. The proceedings of this commission are referred to in the "white
paper" on radioactive waste discussed in the French Parliament in June 1991 as a model for
the public review of the studies to be carried out for deep repository laboratories.

1.3. Public intervention in 21ant UP3-A licensing.

Under French regulations, the Prefect of the Departement in which an industrial
facility is to be built is required to organize a public inquiry before delivering a building
permit for it. For basic nuclear facilities, this local procedurewhich is also followed,
requires the applicant to draft a "summary environmental impact study", which is a
condensed version of the study in the preliminary safety report, for public reference for
some thirty days in specific places in the region. Members of the public can write down any
remarks they may wish to make in the registers available in the town-halls of the
departement. All the remarks are then collected by an inquiry commissioner who
summarizes them for the Prefect. Local commissions may also express their opinion.

The public inquiry for plant UP3-A lasted from 7th May to 18th June 1979 in the 19
districts surrounding the La Hague site, and COGEMA provided detailed answers to all the
questions raised.

The participation of the population in the life of the nuclear facilities was assisted by
the creation of "1=9 Information Committees" in accordance with a government circular
of November 1981. These committees include members of the Prefect's staff, elected repre-
sentatives, officials of the facilities, representatives of local associations for the protection
of the environment and representatives of the local trade unions. The chairmen of these
committees meet annually.

The creation of the La Hague local information committee was decided upon by the
government as early as September 1981.

The committee meets every three months. It has a large amount of technical
documentation and half a dozen expert scientists are attached to it. It organizes technical
conferences to keep its members informed and widely distributes the information in its
possession by communiques to the local press and reports available, under Videotex
standard, on any Minitel terminal connected with the national telephone network. In
France, the La Hague local information committee is considered to be particularly active.



5

1.4. A pragmatic approach to the safety of facilities.

As a general rule, the goal of French regulations is to offer those applying for
licenses for nuclear facilities a wide choice of methods to reach safety objectives rather than
imposing specific technical means the applicant must therefore supply a certain number of
dossiers to substantiate its choices. It is in this context that the safety appraisals of the UP3-
A plant were conducted, with attention given to carefully following the changes in the
projects step by step.

In the UP3-A plant preliminary safety report, COGEMA put forward the general
safety principles that it intended to comply with in construction of the plant. The
examination of this report in July 1980 by the standing group, on the basis of the critic
analysis by the IPSN, resulted in the granting in May 1981 of the authorization decree.

Thereafter, the safety verification process was two-fold 

- detailed examination of the concept proposed by COGEMA for the previously adop-
ted principles in the design of certain important functions which are common to all
the workshops of the plant, such as the electrical power supply, control of the facili-
ties, radiological protection and fire protection,

- separate examination of the safety of each workshop. This examination was based at
first on a document detailing the safety-related design basis for authorization of the
start of the construction work and after on a Provisional Safety Report accompanied
by a report on the quality of construction for authorizing its commissioning, these
authorizations being accompanied by technical requirements to be complied with by
the operator.

The period preceding the commissioning of a workshop during which "inactive
tests" are carried out, was the subject of extremely thorough monitoring, as two IPSN
engineers were assigned to the plant site during this period. The purpose of their presence
was not only to oversee the carrying out of the tests, but also to intervene in the
programmes to propose certain tests considered particularly important for safety, after
discussion with the IPSN project manager. The IPSN officials who monitored the tests
reported the results of their actions during the meetings of the "Standing Group' prior to
authorizing commissioning of the workshops. IPSN engineers attended the overall tests of
the workshops.

Under French regulations, each basic nuclear facility must have a safety report,
general operating rules and an internal emergency plan. In the case of plant UP3-A, the
safety authorities decided, although the facilities constitute a single basic nuclear facility
("Installation Nucldaire de Base" N'116), that the corresponding safety report should be
submitted workshop by workshop, each workshop having its own safety report. However,
the general operating rules remain a single document applying to the entire plant. The
safety authorities also requested that for a large nuclear complex such as the COGEMA site
at La Hague (including a number of basic nuclear facilities corresponding to UP2, UP3-A
plants and the liquid effluent and solid waste treatment stations associated with them), there
should be a safety document - referred to as the general description of the safety of the
establishment - concerning the supporting infrastructure for operation of these facilities
covering all aspects which can be considered common to a the different workshops. This
general description ("Prdsentation Gdndrale de la Saretd de FEtablissement" : PGSE)
includes the internal emergency plan.
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2. Nuclear safety and regulations.

The design of UP3-A plant is the result of firstly, the research in reprocessing
carried out by the CEA and secondly, the experience acquired by COGEMA in the
commissioning and operation of spent fuel reprocessing plants using the Purex process
(UP1 plant at Marcoule since 1958 and UP2 plant at La Hague since 1966). Current
technical regulations were drawn up in this context, as an agreement between safety
authorities and operators based on experience feedback, and they are still far from
comprehensive in covering all safety problems and will be further developed in the coming
years.

2.1. Quality assurance.

Quality has always been a major concern in the design, construction and operation of
nuclear facilities. This fundamental regard for safety was first reflected in a clause on
quality incorporated in each decree creating a Basic Nuclear Facility and, in 1982, by the
publication of a Basic Safety Rule on the issue, and Anally and more conclusively, by
regulatory requirements in the form of the Order of 10 August 1984 on quality require-
ments for Basic Nuclear Facilities. The provisions of this directive require all operators to
make sure that a quality commensurate with the function be defined, implemented and
maintained for the following elements 

structures, equipment and materials,

assemblies combining the above,

the operating conditions of the facility.

The operator identifies and classifies the equipment, systems, operating conditions
and, more generally, the quality-related activities as a function of the gravity of the
potential consequences of their failure.

The Order of August 1984 also requires operators to classify any incidents and
deviations from the norm that they may have discovered in the operation of their facility,
and that the so-called significant incidents must be declared to the safety authority.

2.2. Radiological protection.

2.2. 1. Radiological protection of staff.

The limits set by French law for external exposure to ionizing radiations and
atmospheric contamination are mainly contained in the following regulatory enactments 

- decree N66-450 of 10th June 1966 concerning the general Wnciples of protection
against ionizing radiation, modified by decree N88-521 of 18 April 1988,

- decree N75-306 of 28th April 1975 concerning the protection of workers against
the dangers ofionizing radiations in basic nuclear facilities, modified by decree
N'88-662 of 6 May 1988,
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order of 7th July 1977 applying article 18 of decree N75-06 of 28th April 1975
establishing, for basic nuclear facilities, the thresholds and means of indicating the
specially restricted or forbidden areas inside controlled areas.

These regulations require 

compliance with the ALARA principle,

provisions concerning surveillance of working conditions (work place surveillance
and medical surveillance),

the frequency of checking the protection, detection and alarm devices,

limiting exposure of staff to 50 mSv/year,

assigning rooms in areas of different categories as regards the characteristics of irra-
diation contamination as indicated in Table .

Application of the ALARA principle by COGEMA resulted in the objective of the
number of staff for which the equivalent dose over one year exceeding mSv be zero or
nearly zero in normal operating conditions, which was deemed satisfactory by the safety
authorities. This resulted in providing adequate shielding to ensure that the dose rate in
permanent workstations is less than 2.5xlo-3 mSv/h.

2.2.2. Protection of the population.

As provided in the regulations, the licenses for liquid and gaseous releases were the
subject of two separate procedures featuring public inquiries, as in the case of a basic
nuclear facility building permit.

The releases of the plant were examined by the SCPRI, as also required under the
regulations. This was based on the computer codes for transfer to the 'environment
developed by the IPSN for verifying the release limits proposed by the operator, to limit
irradiation of the population to a value far lower (by a factor of around 100) than the
regulatory limit of mSv/year.

The government authorities required that the increase in the capacity of the La
Hague reprocessing plants from 400 t/year to 1600 t/year should not result in an increase in
the liquid radioactive release authorization 



TABLE I

Designations of areas and corresponding
exposure thresholds and atmospheric contamination levels

ZONE DESIGNATION RATES EQUIVALENT TO MAXIMUM LIMITS
ACCEPTABLE EXPOSURE ACCEPTABLE

PROVISIONS OF DECREE AREA MARKING COLOUR (Whole-body exposure in (Dispersion in air, unit:
88-662 DATED 06/05/82 (DIRECTIVE OF 07/07/77) mSv/h) LDCA)

FOR RADIOLOGICAL
PROTECTION

Unrestricted area - 25 0 0.1

Monitored area 2.5 - 75 0.1 03

Basic controlled area GREEN 7.5 - 25 0.3 1

Controlled area YELLOW 25 - 2000 I- 80

with special restrictions ORANGE 2000 - 05 8 - 400

Forbidden area RED > 105 > 4000
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2.3. Basic safety rules which formerly express gertain safety approaches.

In the field of technical regulation, the French safety authorities have set the
objective of drawing up basic safety rules of a nature clearly illustrated in the following
extracts from the foreword at the beginning of each rule 

These rules should facilitate safety analysis and promote mutual comprehension
between those interested in nuclear safety matters. They in no way reduce the responsibility
of the operator... the operator may not apply them if he can provide proof that the safety
objectives of the rule are reached by other means proposed by him within the framework of
the regulatory procedures".

The drafting of a rule is frequently a long process as it is regarded to be the result of
experience and also because the safety authorities search for the broadest possible
agreement of the different operators concerned.

The existing rules relating to the safety of reprocessing plants (published during
UP3-A construction) cover

criticality,

fire protection,

both of which require special attention in reprocessing plants.

Rules concerning the design and operation of the ventilation systems, determination
of design basis earthquake, and allowance for the hazards associated with aircraft crashes
are soon to be issued.

2.4. Probabilistic approach.

When the safety principles were put forward by COGEMA in the preliminary safety
report of plant UP3-A, the question of applying a probabilistic approach to accident situa-
tions for reprocessing plants had not yet been raised. It was only during construction of the
plant when development of probabilistic. methods for nuclear reactors was far more
advanced, that COGEMA proposed an accident situation acceptability that divides situations
into probability-consequence levels.

This probabilistic approach has no regulatory dimension but was considered to be an
acceptable practice by the safety authorities. It is used, whenever possible, to assess the
suitability of the arrangements made in the design of the facilities to limit the frequency
and/or the consequences of an accident. It is used in the case where probabilities can be
calculated with sufficient accuracy, for example for external hazards such as aircraft crashes
or explosions and in the case of events associated with failure of systems such as the electri-
cal power supply, cooling, supply of air and handling systems, for which sufficient data are
available.

On the other hand, for events of natural origins such as earthquakes, and for criticality or
fire hazards, deterministic rules are applied.



1 0

The main effect of this approach on the design of the facilities is in the arrangements
taken to obtain an annual probability of occurrence lower than 10-7 per workshop for each
family of events liable to lead to greater irradiation than 0. 15 Sv for the most exposed
member of the public.

Electrical Rgwer supply

The main repercussions were in the way in which the cooling systems are organized
and, in particular, on the design of the electrical power distribution system. It is to be
remembered that the electrical power distribution system of UP2-400 plant was the subject
of a general failure due to a fire in the electrical rooms on 15th April 1980.

At the present time, the La Hague establishment takes off-site electrical power from
the national grid and on-site electrical power from diesel generators, combined with on-site
distribution from two geographically segregated lines. Furthermore, the consumers conside-
red important for safety can be re-supplied by seismically-designed safeguard diesels gene-
rators.

Aircraft crashes

There is very little air traffic in the vicinity of the La Hague site. A probabilistic
assessment of the hazards due to air traffic resulted in the decision being taken not to
reinforce the workshops against aircraft crashes, the calculated probability of impact per
year being of the order of 10-7 per workshop. The study of the mechanical effects of the
crash of a business aircraft (Cessna 210) on the spent fuel interim storage ponds also
indicated that the ponds would remain leaktight in such an event.

Risks associated with nearby industrial facilities

The explosion hazards associated with the industrial activities and the transport of
dangerous materials also do not necessitate special reinforcements due to the particularities
of the site (isolation, distance and height above sea level).

The sMific earthquake ca

Natural events such as earthquakes cannot be treated probabilistically.

For nuclear reactors, as IPSN had developed a method for determining the
earthquake intensity to be allowed for in the design basis of the facilities, this method was
also applied to UP3-A plant. This initially consists of historical and geological studies to
assess the intensity of what is termed the "maximum historically probable earthquake", the
earthquake taken into consideration in the design basis then being the "maximum safety
earthquake' defined as being one degree higher than the maximum historically probable
earthquake in the MSK scale. This intensity is associated with response spectra with a
number of damping values, this being established by using a collection of data on recent
earthquakes from different regions of the world.



All the facilities liable, in the event of a "maximum safety earthquake" ("Sdisme
Majord de S6curitV : SMS), to cause greater irradiation exposure than 0. 15 Sv for the most
exposed member of the public were designed to withstand the earthquake, which for the La
Hague site has an intensity of VIII. Additional arrangements are also planned on a
workshop by workshop basis to limit radiological consequences in the event of a "maximum
safety earthquake' (SMS).

The probabilistic method is now extending, as is already the case for nuclear
reactors, in the development of studies of certain beyond-design basis scenarios for
determining simple construction arrangements and/or procedures making it possible to limit
the consequences of such situations. Any such situations will then be included in the
internal emergency plan.

3. Safety examinations of UP3-A reprocessing plant.

3.1. Organization of UP3-A plant.

UP3-A plant, with a capacity of 800 tonnes/year, was commissioned by stages
between 1989 and 1990. For at least ten years, it will be devoted entirely to reprocessing
U02 fuel assemblies belonging to foreign electricity companies.

Spent fuel is transported to the plant by shipjail and road in huge transport casks
weighing around 100 tonnes, at a rate of about one shipment a day. After a limited period
in an interim storage area, the casks are emptied in air in a special workshop (TO, see
figure 1). Unloading in air is one of the innovations compared to UP2-400 plant.

The fuel assemblies are transferred and stored in a pond (ponds D and E with a total
capacity of 4000 tonnes of uranium).

After a period of radioactive decay, counted from the date they were unloaded from
the reactor 3 years for PVrR fuel with a bum up of less than 38,000 MWd/t and 4 years
for PWR fuel with a bum up between 38,000 and 43,000 MWd/t, maximum initial
enrichment of 35 %), the fuel assemblies are taken to the shearing and dissolution
workshop (workshop Tl). Here they are chopped and the pieces of fuel pin, guide tube and
grid fall into a continuously-operating dissolution device using boiling nitric acid solution.
The tops and bottoms (end-pieces) of the fuel assemblies move into an independent rinsing
system. Undissolved debris (hulls and end-pieces) are embedded with a cement matrix as
they are produced, whereas in UP2-400 they are stored under water in silos. Workshop T1
comprises two parallel shearing, dissolution and hulls and end-pieces treatment systems.

The liquor contains solid particles known as "fines' which include filings produced
during shearing and undissolved grains of fuel (uranium and plutonium oxides, platinoids
etc.). The fines are extracted by centrifugation, stored in tanks and added to high activity
waste which is vitrified.

The radioactive gases (rare gases, aerosols and iodine-129) which are released
during shearing and dissolution operations are extracted through the plant stack after
purification (gas treatment and filtration).
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The clarified liquor is then transferred to the extraction workshop (workshop T2)
where the Purex process takes place.

Fission products are first of all separated out from the uranium and plutonium in
pulsed columns in which the liquor is mixed, in a countercurrent system with the solvent
TBP diluted to 30 strength in dodecane. The uranium and plutonium go in the form of
nitrates in the organic phase, whereas the fission products and transuranic elements other
than plutonium remain in the aqueous solution.

The uranium and plutonium then have to be separated this is done by altering the
valency of the plutonium using a reducing agent (uraneous nitrate stabilized in hydrazine),
and making it switch to the organic phase in an aqueous solution in mixers-settlers.

The uranium is finally re-extracted from the organic phase by introducing a slightly
acidic aqueous solution into the mixers-settlers.

The solvent, cleared of fissile and radioactive materials, is continuously processed
with sodium carbonate to eliminate TBP degradation products formed by radiolysis, for
being reused. The used solvents are processed in a solvent distillation unit in order to be
recovered.

The uranium nitrate solution is washed in a diluting agent, concentrated by
evaporation and transferred to the uranium purification workshop (T3) where two additional
TBP-dodecane extraction cycles and two concentration operations bring the uranium to the
desired degree of purity. The uranium is stored in tanks in the form of uranyl nitrate
(workshop T).

The aqueous plutonium solution is washed in a diluting agent, reoxidized by nitrous
fumes and transferred to the plutonium purification workshop (T4), where it undergoes two
extraction cycles similar to those described above. The purified plutonium nitrate solution is
treated with oxalic acid to get a precipitate of plutonium oxalate. The oxalate is filtered,
dried and calcined to produce plutonium oxide powder.

The plutonium oxide is packed in 25 kg boxes. These boxes are put in containers
which are stored in a specially-protected facility named BSI (Bdtiment de Stockage
International" : international storage building) in compliance with the regulations for the
protection and control of nuclear materials.

The process is not a continuous one between successive stages, buffer tanks are
used for intermediate chemical checks and adjustment of the operating rates of the different
units.

The fission products and transuranic elements solution is concentrated in an
evaporator and stored in tanks, in order that the time counted from the date the fuel was
unloaded from the reactor is at least 4 years. Then it is transferred to the vitrification
workshop M which implements the same process as that used at Marcoule.

The fission products and transuranic elements solution, dissolution fines and high
activity sodium effluents are calcined and incorporated into molten glass. The glass is
poured into sinless steel containers, each holding 150 litres of glass. One tonne of
reprocessed fuel corresponds to approximately one container of vitrified waste.
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The low and medium activity liquid radioactive effluents produced in the various
plant workshops are collected at the effluent treatment station (STE 3 where they are
subjected to various purification processes by coprecipitation using several chemical
reagents. The radioactive sludge produced by these operations is embedded in bitumen.
Workshop STE 3 comprises two bitumen-encapsulation systems. The purified effluents are
discharged into the sea through a pipe several kilometers long.

Solid waste resulting from workshop upkeep or maintenance is gathered and
packaged in a special workshop (AD2).

The La Hague plant comprises facilities for storing different types of waste packages
pending their removal by their owners there is a maximum storage period of two years for
hulls and end-pieces, three years for technological waste from zone 4 ("red area") and five
years, for vitrified waste (extensions are possible).

This on-line conditionning of the waste arising from reprocessing operations is a
basic feature of the new La Hague UP3-A plant 

- production of very high activity glass retaining more, than 99% of the fission
products and alpha activity in a small volume (0. 15 ml per tonne of reprocessed
uranium),

- production of bitumen in a new liquid waste treatment station (STE 3 which came
in operation in 1989,

- production of cemented process waste holding the metallic parts of the fuel
assemblies (end-pieces and hulls), in the T1 facility,

- production of cemented technological waste and compacted drums in a new building
(AD2) which came in operation in February 1990.

This packaging of radioactive wastes as they are produced is an important innovation
which avoids the accumulation of waste in dispersable form. The wastes are produced in
accordance with a set of specifications drawn up in advance conformance of waste
packages to the specifications is checked as part of a product quality control programme,
largely based on process operation quality control.

3.2. UP3-A safety challenges and improvements.

Challenges in the safety assessment of UP3-A arose from having set the highest
safety standards for this plant, with the use of high technology, some of it specific to the
reprocessing field, but much involving other sophisticated technologies such as computers,
electronics, new maintenance concepts, advanced mechanics and new materials (the use of
zirconium to make the large dissolvers is just one such example).



15

As said above, considerable effort has been made to integrate experience gained
from plant UP2 operation into the design of UP3-A, particularly as regards 

- electrical power supplies, whose reliability has been significantly increased,

- packaging of radioactive waste as it is produced,

- radiation protection.

The improvements made over plant UP2 to reach this objective are based on the
following design modifications 

- plant UP3-A operation is remote-controlled from a centralised control room located
in the central building (workshop BC : "BAtiment Central") only some locally
controlled operations still exist in lightly-exposed areas (such as preparation of new
packages for waste),

- sampling associated with normal operation is carried out using automatic devices,
with no break in the containment or protection against radiation,

- radioactive apparatus maintenance operations are carried out with no break in the
containment thanks to the use of mobile casks to remove equipment (pumps, valves,
filters, ejectors nozzles and sampling bench components in particular). Several
devices (shearing or vitrification devices) are designed to be maintained by remote
handling in zone 4 (red area).

3.3. Safety assessment of UP3-A and step by step commissioning.

3.3.1. Safety examinations.

Examination of the preliminary safety report of plant UP3-A at La Hague during the
it standing group' meeting on 2nd July 1980 was followed by a licence to create this basic
nuclear facility being granted in May 1981 (figure 2.

This first meeting of the standing group responsible for basic nuclear facilities other
than nuclear reactors was followed by 36 other study sessions about the plant (figures 3 and
4).

Chronologically, these study sessions dealt first of all with the modalities for
applying the safety principles defined during examination of the UP3-A preliminary safety
report.

These modalities were defined by COGEMA for all extensions to the La Hague
plants (UP3-A and UP2-800) in engineering documents considered as basic documents. The
main basic documents studied by the standing group are related to electrical power supplies,
process operation, radiation protection, protection against fire hazards, assessment of
consequences for the environment of accidental releases.



UP3-A KEY DATES

1. GENERAL DESIGN

• DECISIONBYCOGEMATOPROCEEDWITHTHEHAGUEPLANT 1977

EXTENSION AND BEGINNING OF THE FIRST CONCEPTUAL STUDIES

• INITIATION OF THE PRELIMINARY SITE WORKS 1979

0 UP3-A PRELIMINARY SAFETY ANAL YSIS REPORT MARCH 1980

0 BEGINNING OF THE UP3 MAIN FACILITIES PRELIMINARY DESIGN PHASE APRIL 1980

dj C-1
0 UP3-A PSAR, EXAMINA TION D V THE STANDING GROUP 2 ULY 1980
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* START OF THE UP3-A MAIN PROCESS FACILITIES DETAILED DESIGN AND
OCTOBER 1982

CONSTRUCTION PHASES
CD

* START OF THE UP3-A BUILDING CIVIL WORK NOVEMBER 1982

0 LA HAGUE AUTHORIZATION FOR RADIOACTIVE LIOUID WASTE RELEASE 27 FEB. 1984

LA HAGUE AUTHORIZATION FOR RADIOACTIVE GAZEOUS WASTE RELEASE 28 MARCH 1984
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UP3-A KEY DATES

2. STORAGE POND COMMISSIONING
Oil
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UP3-A KEY DATES

3. WORKSHOP SAFETY EXAMINATION

EXA MiNA TION B Y THE S TA NDING GRO UP

WORKSHOP SAFETY PROVISIONAL REMAINING SAFETY GROUP
DESIGN SAFETY + OUALITY OF CONSTRUCTION
BASIS ANALYSIS REPORT + GENERAL WORKING RULES

TI NOV. 84 NOV. 88 MAY90
(shearing, dissolution, clarification)

T2 MAY88
MARCH84 JUNES9(first UU cycle, F.P. concentration) =r >

T3
(2nd and 3rd U cycles) MA Y 5 M M

FEB. FEB. 89 U) (nrn M
T5 (n U)
(uranyl itrate, storage) DEC. 5

................... ................................ ..... ........... .I.. ............ ...... ... . ......... .. . ....... I........................... ..... ................... ..... .. ... ......... .. ... . ..... ...

T4 APRIL 5 JUL Y 8 APRIL 89
(2nd and d Pa cycles)

0z z zr �7
00 C- -

BSI NOV. 87 APRIL 89 C) C) QQ
(PuO2 sorage) DEC. 85 Z Z

.. .... . .. ....... . ..... . ........... . ......... .......... co co M M
CO

BC JULY 88 MARCH89 on, C.)
(Central Building)

General presentation of LA AGUE safety

LA HAGUE emergency plan
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The modalities for applying safety principles have been detailed, workshop-by-work-
shop, in documents known as "safety-related design bases" or "safety design rules". The
"safety-related design bases" for the important nuclear workshops in plant UP3-A were
analysed by the standing group, in 1984 and 1985.

These intermediate meetings (analysis of basic documents and safety-related design
bases) were followed by sessions to study the workshop provisional safety reports (in parti-
cular, two sessions for each of the following Tl, 72, T3-T5, T4, BSI and BQ, from
November 1987 to May 1990.

The safety studies for each workshop were followed by four sessions

-two in October 1989 to examine the remaining safety problems and the quality of
construction of the different workshops, except Tl, and the general working rules
of the UP3-A plant,

-two in June 1990 to examine several remaining safety and quality problems and,
expecially, the general presentation of La Hague safety and the La Hague emer-
gency plan.

3.3.2. Framework of the step by step commissioning.

As with any nuclear fuel facility, there were two main steps in the commissioning
process 'inactive" commissioning, which involves testing the plant with non-radioactive
materials; and 'active" commissioning, in which radioactive materials are introduced. The
general schedule of the "inactive' and "active" commissioning operations is shown in
figure .

At the end of the construction phase, a smooth transfer was completed from the
construction teams to the test teams. The continuing assistance of the former was used for
the necessary adjustments and modifications, which gave a supplementary guarantee for the
safety of the plant.

Commissioning a nuclear plant incorporating many chemical and mechanical
processes must be carefully planned and integrated into the construction programme. A
stepwise approach was used in order to achieve maximum confidence in the plant (and to
save time during "active" operation). Between the various stages of commissioning some
improvements were made to the facilities.

3.4. Non radioactive ("inactive') tests (1987-june 1989)

"Inactive' testing started in 1987 in all UP3-A facilities, except the vitrification
workshop and associated storage areas which had construction and test schedules more than
a year behind the other units. This was because the vitrification facilities will not be needed
until one and a half year after the main plant.

Inactive tests for each facility included
- mechanical tests,
- water tests,
- acid solvent tests,
- natural uranium tests.



Figure 5 : UP3-A step by step commisioning key dates.

*MECHANICAL AND WATER TESTS

• ACIO/SOLVENT ESTS

• NATURAL/DEPLETED U TESTS

• MPROVED CONSTRUCTION

• GENERAL TESTS WITH
REPROCESSED URANIUM

*URANIUM AND PLUTONIUM
TESTS (actual fuel)

oURANIUM, PLUTONIUM ANO
70TALITY OF FISSION PRODUCTS

1986 1987 1988 1989 1990



2 

3.5. Radioactive commissioning.

3.5. 1. Licences for progressive commissioning.

The following licences were granted 

- Decree of 12th May 1981 authorizing COGEMA to build, on its La Hague site, a
reprocessing plant for spent fuel from water reactors, plant to be known as UP3-A,

- Decree of 12th May 1981 authorizing COGEMA to build a liquid effluent and solid
waste processing plant on its La Hague site, plant to be known as STE 3,

- Licence (27th February 1984) authorizing the release of gaseous radioactive
effluents by plants UP2-800 and UP3-A and by liquid effluent and solid waste
processing plant STE 3 on the La Hague nuclear site (Manche d6partement),

- Licence (28th March 1984) authorizing the release of liquid radioactive effluents by
plants UP2-800 and UP3-A and by liquid effluent and solid waste processing plant
STE 3 on La Hague nuclear site (Manche d6partement),

The progressive test phase for plant UP3-A was governed by the following licences

- 23rd June 1989

Authorization to fill storage tanks in workshop T5 with uranyl nitrate produced hy
the reprocessing of GCR (gas-cooled reactor) assemblies.

- 24th July 1989

Authorization to carry out tests of workshops T2, T3, T5 and Central Building (BC)
using the uranyl nitrate stored in workshop T5,

- 4th August 1989

Authorization to complete tests on uranium from GCR fuel assembly reprocessing by
tests on uranium from WR ight water reactor) fuel assembly reprocessing (batch of 30.6
tonnes of uranium tnsferred to workshop T5),

_ 111h August 1989

Confirmation of licence granted on 4th August 1989 (because of a change in
composition of the 30.6 tonnes batch).

- Ministerial letter of 16th November 1989 authorizing

.commissioning of workshops n, T3, T5, BC, T4 and BSI in UP3-A plant. The
uranium and plutonium solutions came from workshop HA-DE in UP2 plant.
Workshop T1, isolated from the other workshops in UP3-A plant, was placed in a
controlled zone,
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.processing, in facility STE 3 of liquid radioactive effluents produced in plant
UP3-A and bitumen-encapsulation of sludge produced, with a limit to the amount
of activity which could be produced.

- The licence to commission workshop T1 was granted on 17th August 1990 by
ministerial letter.

These licences are subject to compliance with the technical guidelines appended to
the ministerial letters and to compliance with the tchnical specifications indicated for STE
3 commissioning (letter SIN FAR A 67/3183 of 28" December 1987).

- The licence to commission workshop T7 (vitrification) will not be granted until the
safety documents for the workshop have been examined by the standing group
(forecast for 1992).

(Vitrification workshop R7 in plant UP2-800 has already been commissioned -
licence granted on 9th June 1989).

3.5.2. General tests with reprocessed uraniwn (June-November 1989).

General tests with reprocessed uranium were conducted in two steps

- a first step involving each particular building in which natural and depleted uranium
were used. Shearing and dissolution were performed on depleted uranium mock-up
fuel bundles,

- a second step involving all units working together (general tests) reprocessed
uranium produced by the UP2 plant was fed to the UP3-A units.

These last integration tests, performed with all facilities tested together, were the
final phase before "active" commissioning.

From the beginning of the test programme, future COGEMA operators were
progressively introduced into the test team. During this period, these future operators
worked closely with the designers, equipment makers and constructors in the conduct of the
tests. This ensured a smooth transfer of the facilities to the future operating teams and
provided a key part of the training programme. During these tests, the personnel acquired
visual, and practical knowledge of the equipment housed in the high-activity cells, which
are no longer accessible after active start up.

UP3-A's normal operating team consists of about 400 people. Of these, 25 are
experienced individuals from the UP2 facility and the remainder are new staff recruited for
UP3-A.
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3.5.3. 'Active' commissioning.

"Active" commissioning was also onducted in two steps on actual UP3-A fuel in
the first step the majority of the highly active fission products were removed from the
solution fed to the plant, thus enabling access to process cells if necessary, in the second
step all fission products entered into the plant.

3.5.3. 1. First phase of "active" commissioning (November 1989-March 1990).

The first step of active commissioning of UP3-A started on the 17th of November
1989 after the French Minister of Industry and the French Minister of Environment both
granted authorization. A first campaign of 30 tonnes was carried out by the end of 1989 and
a second campaign of 70 tonnes was carried out in February and March 1990.

The fuel was sheared and dissolved using the UP2 head end. The solution was first
decontaminated of fission products in UP2, before entering UP3-A as a "U + Pu' solution.
Short runs were successively performed in order to test the various units and to check
progressively the flexibility of the whole plant.

Figure 6 shows the detailed organization set up to process these 100 t

- dissolution of PWR and BWR fuel in UP2,

- removal of fission products in the first extraction cycle of UP2,

- feeding of the mixed uranium and plutonium solution to the first extraction cycle of
UP3 : T2,

- processing in T2/T3/T4,

- interim storage of uranium and plutonium in T5 and BSI.

Selection of the fuel was dictated by technical considerations, starting with solutions
close to nominal PWR fuel, then shifting to BWR fuel. The various facilities operated with
no major problems and several operating regimes were successfully tested. It must be
stressed that the final products of reprocessing met the commercial specifications from the
beginning. As only low activity solutions had been introduced, ingress into the hot cells was
possible at a later stage to make final adjustments.

3.5.3.2. Further phase of 'active' commissioning

The second step of active commissioning started in August 1990, after the
ministerial authorization, of the 17th of August.

Spent fuel assemblies, after shearing, were dissolved in the T new zirconium
dissolvers.



Figure 6 First phase of active commissioning of M-A.
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These dissolvers have a very specific design which requires outstanding knowledge
of zirconium technology. The first dissolvers installed in T1 were considered not
satisfactory with respect to the 30 years life time requirements and decision to replace these
has been taken. The new dissolvers have been installed in Febnk-uy 1990 and started active
operation in August 1990.

At the end of September 90, 15 tonnes of spent fuel had been successfully
reprocessed.

In October 90, 35 tonnes had been reprocessed.

By the end of 1990, COGEMA had reprocessed about 125 tonnes of fuel in its new
UP3-A facilities.

350 tonnes will be reprocessed during 1991 189 tonnes already reprocessed at the
end of June 1991).

450 tonnes will be reprocessed during 1992.

The nominal capacity of the UP3-A plant should be achieved in future years, thus
allowing safe and successful reprocessing of the first contracted 7000 tonnes by the ur of
the century.

4. CONCLUSION

In France, the safety assessment of an irradiated fuel reprocessing plant is conducted
within the framework of safety reports and their examination. The responsability for these
studies and their presentation is thus primarily borne by the builder or operator, i.e.
COGEMA (Compagnie Gdn6rale des Mati&es nucl&res). These reports are then analysed
and deductions made from them by IPSN (Institute for Nuclear Safety and Protection),
which presents its judgement to the government authorities so that the appropriate decisions
can be taken. In addition, several IPSN engineers work at La Hague; they determine which
tests are important from a safety point of view, attend these tests and analyse their results.

Safety assessment of LP3-A design, construction, commissioning, and start-up
operations is now ending. For those involved, it has been a fantastic experience. Many
people worked on it for many years, and due to their expertise and the high level of
technology which they mastered, the construction, commissioning and safety assessment of
UP3-A can be considered as successfully done.




