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1 INTRODUCTION 

Through its subsidiary COCEMA, the CEA Croup is engaged in 
building a very large industrial complex, designed to raise French 
capacity for reprocessing LWR fuels to 1(00 t/year. This refers 
to the UP3 and UP2-800 plants currently being built at La Hague. 
Naturally, the well-known 'Purex' process is employed in its slain 
features, since it has proved entirely satisfactory in the UP2 
facilities. Scaling up, essentially applied to capacity and aiming 
at a factor of 4, nevertheless requires a thorough reassessment of 
all the steps in the process. 

All the parties concerned are participating in this project, beginning 
with the operator (COCEMA) and project engineering (SON). But 
the CEA has to propose and qualify process improvements, new 
technological approaches, and better performing components. At 
the CEA, the R and D units concerned with reprocessing are 
concentrated in an Institute, IRDI 1 , and more precisely for the bulk 
of the work, in one of its divisions, DERDCA2 which has resources 
for: 

the study of process flowsheets and modelling (Fontenay aux 
Roses, FAR), 

basic research and experiments in hot laboratories (FAR and 
Cadarache), 

technological development of prototypes (Marcoule). 

1 IRDI , Institut de Recherche Technologique et de Développement 
Industriel (Institute for Technological Research and Industrial 
Development) 

'DERDCA, Division d'Etudes de Retraitement et des Déchets et de 
Chimie Appliquée (Division for Research on Reprocessing, Wastes 
and Applied Chemistry) 
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A special organization has been set up to ensure that R and D meet 
the needs of COCEMA and SON. 

On the whole, about 1000 persons, distributed among the CEA's five 
civil research centres, participate in R and D on the La Hague 
extension plants. 

2 MAIN RESEARCH TOPICS AT THE CEA 

Within the scope of this discussion, it is not possible to describe all 
the subjects dealt with in depth at the DEROCA. We shall only 
point out a number of them, considered to be more important than the 
others, while recalling that, on the subject of reprocessing, nothing 
is subsidiary. In particular, every advanced technical innovation 
must be confirmed, possibly with the help of a prototype. This is 
why, in addition to its laboratories, the DEROCA had to set up two 
departments specialized in prototype design and operation, the first 
for reprocessing equipment in general, and the second for prototypes 
of high-activity waste conditioning unit. I t is essential to observe 
that, while good processes 9re required for good performance, it is 
ultimately the technology that is generally responsible for production. 

CHOPPINC 

The first real step of the process, chopping, remains a difficult and 
delicate operation, both because of the type (oxide powder) and 
radioactivity of the material, as well as the technique employed. 
While the principle of bulk chopping of the fuel bundle has been 
retained, since this technique is ideal for high capacities, each of the 
essential components of the chopper has been reviewed to maximize 
the overall reliability of the unit. 

The blade 

Its profile is extremely important, because it not only conditions 
the quality and dimentional homogeneity of the cut, but it is also 
partly responsible for checking the limitation of forces. 
Following detailed investigations of the problem on instrumented 
equipment, the choice fell on a hooked blade which flattens and 
reduces the curve of cutting forces, resulting in reduced stresses 
at the rollers. 
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Roller» and raHs 

The rollers and rails have been redimensloned and positioned in 
accordance with the results of cutting tests. A special test 
bench designed to operate in a dusty atmosphere was used to 
test these components under various loads and at variable speed. 

Internal ventilation of the chopper 

Appropriate internal design served to minimize the dust in the 
chopper and to prevent the projection of clad sections during 
chopping. 

Junctions with chemical equipment 

Efficient barriers to corrosive vapours were developed. 

Ail these Developments were achieved by using simulation materials as 
representative as possible, on instrumented test benches. 

DISSOLUTION 

Far-reaching technological innovations necessitated continued basic 
research on the dissolution behaviour of the fuel. To begin with, 
particle size measurements were taken in the plant at La Hague during 
the industrial chopping of a PWR assembly, and in the laboratory during 
chopping tests on irradiated PWR fuel rods. Dissolution investigations 
conducted in a hot system deal with the dissolution kinetics (batch and 
continuous), the formation of foams, of Pu V I , and the quantification 
and characterization of insolubles. 

Secondly, a major effort was devoted to the development of a continuous 
rotary dit sol ver, capable of absorbing the entire production. 
Tests, wich are proceeding to account for the latest engineering require
ments, confirmed the operating capacity and general simplicity of this 
dissolver and of its ancillaries. 
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EXTRACTION 

A basic data acquisition program necessary for establishing the flow
sheets of the different extraction cycles (actinide chemistry, behaviour 
of FP such as Ru, Zr, Tc. chemistry of nitrogen compounds) has been 
set up. The results obtained are used in particular to develop 
computer codes used to model the extraction operations, these codes 
being subsequently checked or altered for a and oUy experiments. 

Accordingly, the calculation rules and modélisation helped to define the 
the flowsheet of the first extraction cycle of UP3, minimizing problems 
associated with the presence of technetium. Experiments with this 
flowsheet on spent fuels confirmed the values given by computations. 
An installation of small-diameter pulsed columns was assembled at 
Fonteney-aux-Roses to check the behaviour of plutonium in extraction 
operations in such contactors. 
Two inactive pulsed column installations are also available at 
Fontenay-eux-Roses. 

A facility with pulsed columns of different diameters 
used for chemical engineering investigations and for modelling. 
This was used to dimension the pulsed columns in the Pu 
purification cycles of UP3. 

A pilot plant, comprising a complete extraction cycle 
at a scale very close to that of the UP3 plutonium cycles, used 
to check the values given for the column characteristics, their 
packing, and their ancillaries for the Pu cycles of UP3, and 
where the operating ranges and procedures for the different 
columns are defined. This facility is also used for control/ 
monitoring investigations. 

At Marcoule, a number of liquid /liquid extraction units have been 
subjected to thorough technological investigations. These include 
the head contactors for which the CEA has proposed annular pulsed 
columns designed to overcome problems of criticality. 

Development dealt essentially with the comparison of the different possible 
packings, the study of performance drift in time subsequent to the 
variation in wettability of the pistes and the means employed to cope with 
this, the development of monitoring and control exploiting the latest 
advances in data processing, and the peripheral units and their 
reliability (pulsers). 
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SOLVENT TREATMENT 

Solvent treatment for recycling was covered by considerable research 
and development, both at FAR and on a prototype facility at Marcoule. 
At the laboratory scale, a cold pilot plant was erected to test the 
solvent regeneration process by distillation proposed for UP3. This 
facility is at the 1/20 scale of UP3. At Marcouk*, a prototype unit 
capable of evaporating S00 l/h of a TBP • diluent mixture was built to 
full scale. The process, which operates under reduced pressure 
(S Torr, i.e. 5 mm Hg) involves special technologies featuring very 
short residence times to minimite thermal degradation. 

ORGANIC WASTES 

As for the disposal of organic wastes, research is proceeding on a 
process of phosphoric mineralization, which will allow its destruction in 
a form that can be conditioned and stored. 

PuO, REDISSOLUTION 

The dissolution process of the oxide Pu02 in nitric medium in the 
presence of electrolytically regenerated A g , + ions is being tested at the 
scale planned in UP3 (about 1 kg per batch) for the recovery of Pu02 from 
scrap. 

LIQUID AND SOLID WASTES 

Continuing research under way for several years, the CEA continues to 
improve the processes of high-level waste vitrification, and of the 
bituminizing of medium-level effluents from the Low Level Waste 
Facilities of the centres. 

Vitrification 

A prototype vitrification facility is being operated at Mar coule, 
a reproduction of the specific equipment installed in the 
vitrification facilities of UP2 and UP3. 

With its capacity raised over the well-known Marcoule 
vitrification facility, it has been valuable in assessing the 
reliability of the components, investigating the incorporation of 
fines in the fission product glass, evaluating the effect of process 
disturbances or variations in chemical composition of fission product 
solutions on the quality of glass produced, and determining the 
optimal operating conditions. 
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Bituminuing* 

A Werner Pfleiderer VDS-VT 120 bituminuing machine is used 
for a complete programme of bituminization of copredpitation 

sludges, evaporation concentrates, and ion exchange resins. 

All these investigations are naturally supplemented by the qualification 
of the confinements. 

OTHER RESEARCH 

In addition to these basic studies, many other points are examined, 
touching in particular on materials and corrosion, remote maintenance 
and servicing, analytical methods, as well as in-line measuring 
instruments, containment studies on technological wastes (hull 
cementation and fusion), transfer of charged liquids etc. All these 
studies will naturally continue with occasion»' supprrt operations by 
the CEA for C O C E M A during the industrial commissioning of the 
plant, whose first facilities are expected to go on stream in 1987. 

3 CONCLUSIONS 

By a systematic R and D programme, including basic data acquisition, 
process flowsheet studies and their implementation at all scales, and 
technological investigations ranging as fmr as the testing of industrial 
prototypes, the CEA has used its resources to the maximum to 
contribute to the satisfactory commissioning of the new La Hague 
reprocessing plants. 


