
Metallur~;y and Nuclear Fuels Division 

Department for the Study of Plutonium-Base Fuels 

Fontenay-aux-Roses 

EODIFICATION OF THE CELLS OF TIE FONTENAY-AUX-ROSES 

RADIONETALLURGY LABORATORY 

Paper submitted to the Euratom Hot Laboratories Committee 

at Ji.ilich on 24 and 25 June 1971 





1. INTRODUCTION 

1.1 Test Programme 

1.2 Safety 

2. MODIFICATION OF A CELL 

2,l W a l l  

2.2 Handling 

2.3 Decontamination 

2.4 Equipment 

3. C O ~ I O N  OF LABORATORY 

3.1 Cells 

3-2 Equipment 

5. F I G U R E S  





The Radiometallurgy Laboratory a t  Fontenay-am-Roses was se t  up i n  

order to  carry out t e s t s  on fas t  reactor fuels, and more partioularly 

plutoniurn-base fuels (Ref S. 1-3). 

The draft design was begun in  1962; the ground was broken i n  1964, 

and the laboratory went into operation in  February 1967 (fig. l ) .  

1.1 5kTt.-Progrrmine - 
!he radiometallurgy work progranme i s  very extensive, a1t:;ough it is 

centred on cqly one subject: the study of fuels f o r  fas t  reactors, This 

very complex subject includes: 

1. fxpplied research experiments, i.e.$ irracliations i n  experimenOa1 

thermal reactorst such as EL-3, Osiris, Silo6 and others such &S the 

EBX-2 a t  No1 and the DFfi at Dounreay, These various irradiat$ons 

were carried out i n  instmunented octpsules in which the 

could be varied (fuel composition and charaoter* burnup, specific 

power, etc; ) . 
2. Definition and observation of the Rapsodie reactor fuel. Ini t ial ly,  

this  reactor was t o  have operated with a 20 Mld power rating and a 

burnw of 30,000 lWd/t, fn fact, the operating power was pushed up 

to  24 IN and the burnup of the most heavily loaded assemblies i s  

60,000 I'iiwd/t, During the f i r s t  h d f  of 1970, the original oore 

was replaced by a "Rapsodie Fortissimo" performance oore with which 

a power rating of 40 1Rq can be reached and the flux multiplied by a 

factor of 1.6. 

3, The study of fast  neutron experimental irradiations at  assembly level. 

Tbese irradiations, which are inserted in  the core of the Rapsodie 

reactor, are of a tP@antitativets nature. This th i rd  type of irradiation 

is partly intended t o  obtain a better knowledge of the fuel t o  be used 

in toe next French fas t  reactor, naned Phdnix, which is being built  a t  

Jlarcoule. A s  the Ph6nix ori t ioali ty i s  planned for  the f i r s f  half of 

1973, we shall  of  course have to  study its fuel as from that year. 

We might also mention the marginal t e s t s  i n  the form of experiments 

carried out on the fuel element olad o r  those performed for  oueside French 

o r  foreign clients, 



, ,.. 
From the  very beginning, during construction of the  l a b ~ r ~ t o r y ,  we 

a. 
-i lmew thax the  precautions t&en when handling the  alpha-emitter plutonium 
' 

; ; should be the most stringent type, which is  why we used. three types of 
' c e l l  f o r  carrying out operations where there  is a risk of contamination 

( ~ i g *  2). 

a) The non-destmctive t e s t s ,  which a r e  not contaminating, a re  carr ied 

out i n  beta/gamrna c e l l s  which a re  exaotly the  same as  t'nose i n  a 

standard betZ/gmma laboratory. >Tevertheless, with a view t o  safety 

ancl homogeneitg, t h e  leaktightness of thc  locks and the  ceil ing.  shields 

were of very good quality. This leaktightness i s  provided by two 

rubber sea ls  l a i d  on a perfect ly  machined faring. surface. 

b) Nore par t icu lar  o r  specif ic  t e s t s  a re  carr ied out i n  large c e l l s  

(3  x 3 m)  of the  alpha/beta/gamm~ type, A skin formed by a sheet 

of mild s t e e l  3 mm thick l a i d  onto the  concrete ensures le&tightncss. 

These t e s t s  a re  carried out on prepazed saiples  (iclprcgnation, 

polishing, etc.) ancl produce l i t t l e  containination. 

.:. . 
o) The machining m.d prepasation of the  smples ,  on the other hand, 

were carr ied out i n  a leaktight caisson i n  a beta/gama ce l l ,  This 
* . .  . 
. . : type of ce l l ,  cal ied s'alpha i n  beta/gmma, has a useful hot surface 

2 
- ' area of 4 m2 f o r  a beta/gm?ma c e l l  ,-sea of 9 m . 
. . 

. ' . Dim=& the first two yews ol". oper,l;tion, we real ised that '  w&lr;ing 
i n  caissons was a solution which me% z l l  'che requirements a s  regards the 

2 ' safety of both the  personnel and the surrounding population.* 
. .- 

2 .  . . 
v. ,.. 8. 

. ..; On the other hand, however, t h i s  a t tent ion t o  safety haapered us 

. :: -considerably i n  trqo very important. respects: 
... 1 

Fi r s t ,  -with regard t o  the  nwnber ol" s p a r e  metres of hot surface 

area, and therefore the number of t e s t s  we could c m ~ j  out, t h i s  

l imitat ion w a s  qual i ta t ive because of the  small amount of equipnent which 

, 2 .could be ins ta l led  i n  the  caissons. 

Y__UI 

* The surrounding population i s  included because t'ne Radiometallurgy 

Laboratory is situi..ted i n  the  middle of the u r h n  population of the  

southern region of Paris. 



Second, as regads  the working ra te  possible with the magnetic 

transmission telenanipulator, and d i f f i m l t  ut i l izat ion due to  $he 

maintenance of the "dpha in  beta/gamma" oells,  particularly i n  the 

decontamination and re-equipping of the caissons. This greatly reduced 

the number of t e s t s  which could be carried out. 

On the other hand, the Radiometallurgy Laboratory i s  the only French 

laboratory which c o n h t s  complete studies on plutonium-base fuels i n  

the metallurgy field. After 1969 it was therefore neoessw, having 

used the equipment a t  our disposal, to  modify the laboratory in  order to  

possess a greater quantity and variety of equipment which would enable us 

t o  increase the number and rate of tests. 

. . 
In order t o  convert an alpha in  beta/g.amma ce l l  into a high capaoity- 

alpha/beta/gma cel l ,  two t e s t s  were oamied out. first consisted 

in testing the leaktightness of the concrete walls whioh acted as  the 

biological Ghiela. The second was t o  determine the efficacy of a direct 

manipulator with a protective sleeve. 

2.1 Wall 

previously mentibned, we had two Cypes of leaktightness: the 

first was ensured bx m alpha caisson in  a b e t a / w a  biological shield, 

while the second, whioh concerned the old dpha/beta/gamma oells,  

oonsisted of a skin of black-pzinted steel  covering the concrete. A s  

l q i n g  a leaktight &eel s!rin requires delicate worhanship, we t r ied t o  

find a type of ce l l  i n  which alpha work may be carried out and which may 

be re-lined i n  the shortest possible time. 

To do this ,  we oarried out a large number of t e s t s  on ce l l  No, 6, 
We w i l l  only s a ~  here that, as a result of these tests ,  we obtained 

leaktightness whioh was highly satisfactory in most cases, and in  one 

specific case better than that with the P'oilissonfP solution. The 

leakrate i n  the new type of cel l  is approximately 21/h/m3 with an under- 

pressure of 20 mn NG, whereas a caisson shows a value of 3 l/h/m3 for  

the sane underpressure (Ref, 7). 



The new ce l l  is one of the old type, and includes leaktight seals  

on a milled faying surface on the lock and top shield openings. The 

very low leakrates (of the order of 13 cm3/h/lineas metre with an 

mderpres-ure of 20 mm WG needed no inprovemen&. The locks and top 

s h i e l b  i s e  therefore the original ones (Eg.  3). 

Inside the ce l l ,  the locks, top shields and the concrete i t s e l f  

received several coats of an "epicotecE paint. The concrete was very 

carefully prepared: the cracks were plugged with an epoxy f i l l e r  ELnd 

al l  the microcracks with polyvinyl acetate. This last product of very 

f ine grab size (4-5p) w a s  injected in to  the microcracks a f t e r  

atomization of a fog suspended i n  the air i n  tho c e l l  and pressurization 

of the ce l l  (60-80 mm VG). 

This method of injecting f ine part icles  of polyvinyl acetate into 

the microcracks produced the best resul ts ,  it being seen that  ce l l  

integri ty was greatly improved, 

Thus, by using the stmdard methods, i.e., painting a f t e r  f i l l i n g  

i n  crwks visible t o  the naked eye, the ledcrate did not go below 500 1/11 
3 for  a volume of 36 m with an wderpressure of l e s s  than 20 mm WG. 

After the f i r s t  polyvinyl acetate fipr&ag,as a resul t  of which 

the microcracks were plugged, tho leakrate wont down by a factor of 10 

t o  give a v ~ l u e  of only 50 l/h i n  the same conditions, We believe 

that during the l i f e  of the ce l l l  the integri ty of the rniorooracks may 

be reduced by iirradiaticn of the polyvinyl acetate, but t h i s  can always 

be corrected by respraying a new microparticle fog into the ce l l  aid 
\ 

pressurizing the ce l l  wlsile it is  i n  operatioq. Safety precautions 

must, of course, be taken when pressurizing a contaminated cell .  

Nonetheless, such an operation is perfectly feasible, and w i l l  be 

conducted outside normal working hours. 

Cell No. 6 was the first t o  undergo t h i s  treatment. This c e l l  has 

been i n  operation fo r  18 months, and so f a r  no reduction i n  leaktightness 

has been observed, This is very important, as ce l l  No. 6 i s  the storage 

ce l l  and contains the largest nwnber of fuel  elements, subjecting the 

equipment and the biological shield t o  the highest integrated dose. 



In  18 months of operation, the average in te@~aCed dose on the 

concrete inside the oell is 14 rad. 

Generally spe&ing, cracks or i'air pcokets" are consistently found 

i n  the lower part of the metal tubes (windows, plugs, manipulators, 

periscopes, etc.). These defects oocurred while the concrete was 

setting. On the other hand, the microcrocks am situated around the 

penetrztion tubes and the interior  reinforcements. In both cases, 

since there is relative underpressure on both sides of the concrete walls, 

the crack and microcrack l ips  are ventilated, thus drying the concrete, 

The concrete loses i t s  humidity a t  these points and the surfme crumbles, 

which i s  bound t o  widen the cracks and thus raise the lealcrate. This 

highlights the importance of ensuring m=imun integrity for the oonorete 

walls used f o r  biological gamma shielding and alpha leaktightness. 

The results  obtainea from the completely finished cel ls  are as 

follows: 

. . 

"NB, Cells 6 ,  4, 1 and 13 had satisfactory leakrates with regard t o  the 

operations carried out i n  each of them, but we ekperienced some 

diff icult ies with respect t o  ce l l  13, which has a stainless steel  

leaktight skin. Here we noted major leaks between the steel  and the  

concrete. These leaks camot be seiled with polyvinyl acetate and are 

very difficult t o  locate as they are never opposite each other on the 

two sides of the wall (oell interior - ce l l  exterim. 



2.2 Igng& 

The second tes t  consisted in  replacing the leaktight manipulator 

(CRL  mod.^) i n  ce l l  3 with a normal manipulator (CRL Mod 8), the 

lcaktightness of which was ensured by a PVC protective sleeve (lief. 9). 

Over a one-yeas period, we measured the defects in leaktightness 

i n  relation t o  the deterioration of the protective sleeve, and in  

particular, we noted the contamination and variations i n  underpressure 

of the ce l l  compared with theworking area. Taking an overall view, 

t e s t s  showed that i n  the worst case there was no r i se  i n  contamination 

towards the front area and therefore no specific r isk  due t o  the 

protective sleeve (Ref. 10). 

On the other hand, the time required for changing a defective 

manipulator has been definitely lowered compared with the time normally 

taken. In order t o  change the mzmetic transmission telemaipulator 

on a caisson it tms essential t o  transfer the caisson into a decontami+ 

ation chm.ber, completely dismmtle it, and then ch~ange the tele- 

maniw.ator. This method clearly was not viable, for i n  order to  

ensme maximum speed and efficiency it would have been necessary t o  

possess a l l  the equipment and ceissons i n  duplicate so that the caissons 

could be changed immediately i f  a breakdown occurred. This solution 

i s  obviously not feasible, as it i s  very expensive and moreover requires 

a great amount of f lexibi l i ty  and speed i n  operation as  regards the 

decontamination chamber, i n  order that t h i s  fac i l i ty  be available each 

time a breakdown ocours on aay one of the caissons ( ~ c f s .  4 ancl 5). 

~l~ha/beta/~ammz cel ls  are f i t t e d  with a guillotine trzp-door i n  

the top-shiel d which enables the 'qslavei' portion of the t elemanipulator 

to  be withdrawn from inside the cell. When a defect oocurs i n  the 

inside portion of the telemanfpulator, it is therefore neoessvy t o  open 

this  trap-door and t o  rmrk over the shield and thus be exposed t o  direct 

gamma radiation, which results  i n  a r i se  in the irradiation dose 

received by the maintenancc personnel. On average, a cel l  which has a 

1000 rad/h dose ra te  a t  the working level has a value of 50-100 rad/h 

at  the top shield, whereas i n  the axis of the telemanipulator tube there 

i s  only 100-500 mrad/h a t  the front wall. Moreover, the standard 

telemanipulator costs only half the price of the "le&ightP' model. 

We therefore unhesitatingly chose a stand,vd telemaxipulator with a 



protective PVC sleeve for leaktightness, Standard manipulation 

procedures were thus resorted to, as  ut i l ized in  laboratories such as 

Los Alamcs (Pu metallurgy), Karlsriihe (h metallurgy and transplutoniwn 

elements), Oak Ridge (transPlutoniwn elements), 

As regards accesss, experience was acquired with $he alpha/beta gamma 

ce l l s  with a le&ight steel skin? namely, Nos. 2, 3, 10, 11 and 0 

(henceforth 12 and 13) ( ~ e f .  6). 

\ ? ~ r k  in the ce l l s  covered 13 months of actual experience on 

decontamination and repairs i n  an aotive environment. 

The choice of the possibilities for  the erection of the partitioned 

meas at  the back was very good. DuPing the vzrious decontaminations, we 

did not note any spreading of contmim~tion beyond the baok areas. The 

method used for deoontmination and work i n  the alpha/beta/gamma cells  

i s  completely conv6ntional. Cell access i s  via a back door af ter  

actuation of  the additional air-extractor, which sets  up a 1 m/s a i r  

cursent a t  passage level. The inside wall of the door i s  obviously 

contaminated, and as soon as  it i s  opened it must therefore be 

5 The in i t i a l  contamination rates me very hich (104 - l 0  WC). The 

ce l l  cannot be entered during th i s  period. The first operation is 

therefore t o  ventilate the ce l l  vigorously while reducing the beta/gamma 

activity by remote pressurization of the "hot spotsss (50-100 rag/h on 

contact). Generally speaking, af ter  removal of the mobile equipment, 

the dose rate rat ios measured on the m f a c e s  o r  by wipetests  are as 

follows, i n  relation t o  the working area (Ref. 10). 

- tJorking area 100% 

- iilalls a t  worlclng area 
level and pref i l ter  
extraction louvres : 6% 

- Ground a t  elevation 0 on 
the grid . 4oc/$ 

- Window t 35% 

- Walls above the working 
area 2%; 



- Back door above the working area : 2 6  

- Walls at ceiling level and ceiling z 5% 

After pre-decontamination entry into the cel l  i s  allowed. The 
2 3 

contamination rates then range between 10 and 10 ?PG. It would be 

rash to  think thatl  because of the baok zones, the adclitional a i r  

extraotion and the contamination ra te  i n  the 100-1000 WC range, 

decontamination is an easy operation ;ihich may be carried out by axyone. 

In fact, at  t h i s  stage, the real work has yet t o  s tar t ,  and the smooth 

running of decontamination operations depends solely on the experience 

and oompetenoe of the deoontamincltion team as  a whole. 

2.4 Equipment 

We used an identical working area t o  that of the other cel ls  for  

the basio equipment ol' the high-capacity alpha cells. The mein problem 

wns t o  ensure that the entire working area could be dismmtled and 

evaomted by remote oon-trol. It i s  therefore made of a metal structure 

with demountable IPiV steel  sections on whioh s number of stainless steel  

plates (500 X 500 and 3 mm) with a resistance of 300 kg/m2 w e  laid. 

The electrioal ancl pneumatic (fluid) circuits  converge i n  cabinets 

along the sides of the oell  ( ~ e f .  17). 

a e o i a l  equipment i s  usually kept down t o  the minimum volurne sad 

cost. The waste from equipment which 0211 no longe? be used i s  

evacuated via the top shield and p d c ~ e d  in  the tunnel nuuling above 

the cells. 

Transfers, or more general eotions which enable the 

vmious materials to  be insertid i ithdrawn from the cells,  are 

cmried out with the help of 1 ices, i.e.$ double-lid door, 

glove-box, plugs and carousels. 



I Commwication between the ce l l s  remains the same, i.e., by means 

of a magne-kio transmission carrier  f o r  ce l ls  12, 13, 1, 2, 3, 4$ 5, 6 

and 7a, or using inter-cell carousels between 7-8, €L=+ and 10-11, or 

by a pneumatic circuit between ce l l s  1-2 11, 3 4s.10, and 7 ?->the hot 

laboratory. 

3,l  m 
Yne laboratory is made up of two mws of perpendicular cells. 

The main rdw comprised cells  0-7 (now cel ls  12, 13, l-7a). A tunnel 

m s  above these cells. Previously, th i s  tunnel was used for 

transferring caissons t o  the decontmination cell. In the m a l l  

7b-11 row the roof of the ce l l s  comes directly out a t  the back, These 

oells mainiy include oells 7, 8 and 9 for  non-destruc-bive beta/g.ea 

tes ts ,  and the alpha/beta/gmma cel ls  10 and 11, which are used for 

speoifio t e s t s  and metallogra2hy. The small mw did not include a 

caisson, anc? therefore underwent no major modifications. The only 

changes were for  improvements t o  equipment o r  for  re-erpipment purposes. 

The main row inoluded oaissons in oells 1, 4, 5, 6 and 7a. Cells 

with an alpha in  beta/gama caisson were modified, together with the 

decontamination aell ,  ex-cell 0. 

bk retained the same (concrete) structures, and the same general 

circuits  (fluids, ventilation in  air and closed circuit ventilation) to  

modify the following oells (Mg. 4) (Ref. 8): 

- Cell No. 6 - stcrcge (Ref. 16) - Cc11 No. 2 - machining ( ~ e f .  11) 

- Cell MO, 4 - specific t e s t s  and mioro-machining (Refs. 11 and 12) 

- Cell No, 1 - metallograp& (Ref. 13) 

- Cell No. 13 - machining, density (Refs, 11, 14 and 15) - Cell No. 7 - packaging, transfer ( ~ e f .  16) 

Cells where alterations are not yet oomplete are: 

- Cell No. 22 - non-destructive t e s t s  (Ref S. 12, 18 and 19) - Cell No. 5 - not yet decided. 



2 
These modifications have enabled 46 m of hot surfzce area t o  

2 
be recovered, made up of 21 m2 decontamination c e l l  and 5 m l e f t  by 

2 2 
each oaisson, i.e., 25 m2, making a t o t a l  of: 21 + 25 m = 46 m . 

In 1971, the reconstruction programme i s  almost f inished? and, 

a s  Fig. 5 shows, c e l l  unavai labi l i ty  f o r  the  f i r s t  f i v e  years was only 

just over 10$ (12.86%). Roughly, t h i s  represents 513 months1 work 

and 67.5 months' outage fo r  ropairs,  decontaminat ion, eqaipping, etc. 

It can thus be seen tha t  conversion of t h e  laboratory was carr ied out 

i n  almost the normal operating time, since fo r  a laboratory with =an 

equivalent number of c e l l s  it i s  standard practice t o  have one c e l l  

pe1manentI.y shut down fo r  repairs,  Nevertheless, it should be noted 

tha t  the  greatest  load was car r ied  out during 1970 with 34 months of 

o e l l  re-equipping ( ~ e f .  17). 

3.2 E+q-i&gent 

The modification of a l l  the  c e l l s  stems from t h e  desire  t o  

inorease the  mount of equipment i n  or&r t o  be able t o  ccxry out a 

wider r a q e  an? a greater  number of tes t s .  

For a be t t e r  assessment of the  d u e  of these modifications, the  

various items of equipment i n  each hot la'uorztory a re  compared i n  the  

following tab les% 



1967 Version - 
Cel l  0 ( B T ~  

- Eecontamination of Caissons 

1971 Version 

- Transfer: dia 270 mm - Length: 
5 m Weight: 1 tonne 

- Gamma spectrometry: 2 m capacity 
GeLi-NaIT1 

- 400 kV radiography: 2 m capacity 

- ~r~~ extract ion (can) 

- sampling of &leased f i s s ion  gases 
2 m capaoity 

- Sodiwn loop (1972) 

- Netrology 

- $low oreep (600 bars )  

Cell 13 (G FT) 
- 3 furnaces: Fa compatibility + 

clad % fue l  

- Fast sectioning machine 

- Ultrasonic machining equipment 

- Balance - Storage i n  vacuum 

- Impregnation 

- Nicrosoopy: Leitz IfN 5 RT (Fig. 6 )  - 4 Tourret polishing machines 

- 1 S t e l l a  polishing machine 

- 2 ion ic  bombardments 

- Authogyr d e n t i s t ' s  d ~ i l l  

- Perisoope: Kollmorgen 

- Coating machine 

- Impregnation l 



1967 Version 
_____t_ 

Cell 2 ( G  p 1.) 
- Storage: Pu: l750 kg 

PU + ~5 r 10 

- Dissolver 

- Pneumatio tube conveyor v i a  C 10 

Cell 4 ( m +  67'1 

- ks t  sectioning machine 

1971 Version 

- Hoops f o r  t ens i l e  t e s t  specimens 

- Pneumatic tube conveyor v i a  I1 

Cell  2 (a 7) (Fig. 8)  - 
- l l a the  

- 1 dismantling un i t  

- 2 f a s t  sectioning machines 

- Ultrasonic machining equipment 

- Device f o r  recovering N a  and NaK 

- Periscope 

- Authogyr den t i s t s '  d r i l l  

- Coating machine 

- Impregnation 

- Fbeumatic tube conveyor v i a  C I1 

c e l l  3 (a P - )  (Fig. 9 )  - - Ultrasonic machining equipment 

- Lathe 

- Fast sectioning machine 

- Pneumatic tube conveyor v ia  C 10 

Cell 4 (c FT) 
- M I I E  mechanical aicrosampling 

- NUS% ul t rasonic  microsampling 

- VEGA device f o r  recovering occludc 
f i s s ion  gases 

- Balance ( 1 0 ~ ~  g) 

- Furnace ( 1 2 0 0 ~ ~ )  

- Periscope 



r 
1967 Vercion 

Cell 

- Slow sectioning machine 
- Na - NaK destruction 

Cell 6 (-->p?.) 

l - Dismantling unit 

Cell 7a (6 -> 1 3 ~ )  t- - Transfer lock 
- Ultr8sonic tar& 

Cell 7b [ P T )  
I - 200 ton press 
- Pneumatic tube conveyor via hot 

laboratory 

Cell 8 _( P T ~  -- - 300 ~ C V  radiography 
- Sampling of fission gases 

Cell 9 ( B ? ]  

I - YNaIT1 speotrometry (600 mm capacity) 

l - Netrology - Periscope 

1971 Version I 
1 

Cell 5 (ep7.1 - To be defined 
Cell 6 ( P F ) --j 

- Pu storage: 25 kg - 

- Storage in vacuum 
Cell 7a (sfx~l 

- Transfer lo6k - Ultrasonic tank 
- Sectioning machine for pin 

channel 

- 2 ton press 
- Can-sealing device ( 5 l container - 

Cell 7b ( 93.1 
- 200 ton press 
- Pneumatic tube conveyor via 

hot laboratory - 
Cell 8 (6 7-1 

S 300 kV radiography 

8 Sampling of fission gases 

Cell 9 (0%) 
7 GeLi - capacity: 
800 mm NaITl 

Eddy cuments 

Metrology 



1967 version 

Cell 10 (c* l 3  Y)  

- X-ray diffraction 
- Density 
- Pneumatic tube conveyor via C3 

Cell 11 (:A Y i  

- Reichert micmscope 
- l polishing lathe 
- 2 ionic bombardments 

Hot laboratory 

01 - Transfer box via C7 
02 - o( autoradiograph developing bo: 
03 - a box for processing microprobt 

replicas 

04 - Nothing 
05 - Cobalt monitor 
36 -Nothing 

37 - Sorbonne 
38 - Sorbonne 
39 - Nothing 

1971 version 

- Slow creep (150 ham) 
- Periscope 
- Ession radiogaphy 

Cell LO ( d f i  

- X-ray diffraction 
- Density 
- F'neumatic tube conveyor via C3 

cell. 11. (* (3 b.) 

- Reichert microscope 
- l polishing lathe 
- 2 ionic bombardments 
- d autoradiographic device 
- autoradiographic device 

Hot laboratory l ~ i ~ ~  10) 

01 - Transfer box via C7 
02 - ciautoradiograph developing box 
03 - CX box for processing replicas 
04 - Evaporator 
03 + Fobalt monitor 

06 - &box - X-ray diffraction 
07 - Sorbonne 
08 - Sorbonne 
09 - Tensile and compressive testing 

device 

1G - Testing of vapour tension of 
fission products. 
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4. CONCLUSIONS 

It should be noted that future modifications had been allowed for when 

the radiometallurgy laboratory was being constructed. The changes made 

were plannedp or rather, had not been totally discarded, As from 1964, 

during the construction of the front wall of the oells* the wall was 

equipped with ducts enabling direct telemanipulators and various equipnent 

(periscope, glove-box8 etc.) to be inserted. 

These various modifications were carried out during the normal 

operating periods necessary for re-equipment after cell decontamination. 

No supplementary funds were allocated for this work. Had it not been 

carried out, the budget neoessary for operating cells with magnetic 

transmission telemanipulators would have been doubled as regards the items 

relating to Cells 1, 4? 5, 6 and 7a. Moreoverp the work rates for these 

cells could only be increased by installing sophisticated crrobot't type 

equipment, which was completely at variance with the normal approaoh and 

was bound to result in a new rise in the equipment budget. 

2 
Now, with its 117 m of hot surface area, the Radiometallurgy 

Laborato~y is able to maintain a steady working rate and carry out a wider 

range of various tests. 

In line with the several lines of the speoific tests (sodium, NaK, 

fission products, etc.), oell equipment specially adapted for this work is 

to be installed. Cells 5 and 8 will be the first cells to be equipped. 
However, we can already study fuel elements 2 m long ands if we have enough 

personnel, we shall be able to maintain an average working rate making it 

possible to test one pin a day. 



5. i?Cm 

Fig. 1 Radiometdlurgy - Overall view of the front  zone 

2 Cell layout - transfers 

3 Cell door 

4 General c i r cu i t s  - Closed ciroui* vent i la t ion (a i r ,  nitrogen) 

5 Radiometallurgy operating schedule 

6 Cell 1 - E.crosoope and metallography 

7 Cell l - Metallography 

8 Cell 2 - Machining - k t r a ~ t i o n  of occluded f i s s ion  gases 

9 Cell 4 - ~icrosampling 

10 Hot laboratory 




