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Disclaimer 

Conformément au règlement (CEE, Euratom) n° 354/83 du Conseil du 1er février 1983 
concernant l'ouverture au public des archives historiques de la Communauté économique 
européenne et de la Communauté européenne de l'énergie atomique (JO L 43 du 15.2.1983, 
p. 1), tel que modifié par le règlement (CE, Euratom) n° 1700/2003 du 22 septembre 2003 
(JO L 243 du 27.9.2003, p. 1), ce dossier est ouvert au public. Le cas échéant, les documents 
classifiés présents dans ce dossier ont été déclassifiés conformément à l'article 5 dudit 
règlement. 

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983 
concerning the opening to the public of the historical archives of the European Economic 
Community and the European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as 
amended by Regulation (EC, Euratom) No 1700/2003 of 22 September 2003 (OJ L 243, 
27.9.2003, p. 1), this file is open to the public. Where necessary, classified documents in this 
file have been declassified in conformity with Article 5 of the aforementioned regulation. 

In Übereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1. 
Februar 1983 über die Freigabe der historischen Archive der Europäischen 
Wirtschaftsgemeinschaft und der Europäischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983, 
S. 1), geändert durch die Verordnung (EG, Euratom) Nr. 1700/2003 vom 22. September 2003 
(ABI. L 243 vom 27.9.2003, S. 1), ist diese Datei der Öffentlichkeit zugänglich. Soweit 
erforderlich, wurden die Verschlusssachen in dieser Datei in Übereinstimmung mit Artikel 5 
der genannten Verordnung freigegeben. 
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PROJECTS OF EUROPEAN SIGNIFICANCE 

I n t r o d u c t i o n 

Three p r e l i m i n a r y s t u d i e s were begun i n March 1983 f o l l o w i n g t he C o u n c i l 
meeting o f the 10th o f t h a t month i n w h i c h the Commission was r e q u e s t e d t o 
stu d y p r o j e c t s s u i t a b l e f o r s i t i n g a t the JRC I s p r a E s t a b l i s h m e n t . 

Terms o f r e f e r e n c e i n c l u d e d e x a m i n a t i o n o f : 
- o p p o r t u n i t y and need a t Community l e v e l ; 
- f e a s i b i l i t y a t I s p r a ; 
- i n v e s t m e n t c o s t s . 

The s u b j e c t s examined a r e : 
- a T r i t i u m H a n d l i n g L a b o r a t o r y ; 
- a V i b r a t i n g T a b l e ; 
- I g n i t o r . 

These s u b j e c t s b e i n g o f d i f f e r i n g n a t u r e s , d i f f e r e n t elements have had t o 
be t a k e n i n t o a c c o u n t i n each case and the r a t e o f p r o g r e s s has not been 
u n i f o r m . As a r e s u l t , i t i s n o t y e t p o s s i b l e t o come t o any d e f i n i t e 
c o n c l u s i o n and s t a t e m e n t s must be r e g a r d e d as b e i n g v e r y p r e l i m i n a r y 
o b s e r v a t i o n s t o be c o n f i r m e d as the s t u d i e s p r o g r e s s . 

1. T r i t i u m H a n d l i n g L a b o r a t o r y 

The need f o r a c e n t r a l European l a b o r a t o r y was p a r t i c u l a r l y s t r e s s e d by 
the F u s i o n Review P a n e l h e l d i n 1981, t o s e r v e t h e f u s i o n r e a c t o r 
r e s e a r c h programme. The f a c i l i t y , w hich would be p l a c e d a t the d i s p o s a l 
o f a l l the f u s i o n a s s o c i a t i o n s , would be m u l t i p u r p o s e and be a b l e 
t o h a n d l e some 50 t o 100 grams o f T r i t i u m . 
Advantage c o u l d be t a k e n o f the e x i s t i n g p r o t e c t e d a r e a around the ESSOR 
i n s t a l l a t i o n w hich i s a l r e a d y l i c e n s e d t o h a n d l e r a d i o a c t i v e m a t e r i a l s 
and has an 80 metres h i g h v e n t i l l a t i o n s t a c k . The re u s e o f e x i s t i n g 
b u i l d i n g t o house the l a b o r a t o r y i s b e i n g e v a l u a t e d . I n v e s t m e n t s would 
be e x p e c t e d t o be o f the o r d e r o f 10 MioECUs ( 1 9 8 3 - v a l u e ) . 



2.-

2. V i b r a t i n g T a b l e 

V i b r a t i n g t a b l e s a r e f a i r l y w i d e l y used t o i n v e s t i g a t e t h e b e h a v i o u r o f 
s t r u c t u r e s under dynamic l o a d i n g c o n d i t i o n s . I n s t a l l a t i o n s i n Member 
C o u n t r i e s range from 0,5 t o 25 square metres a r e a w i t h s t a t i c l o a d 
c a p a c i t i e s up t o 25 ^onnes. 
A t a b l e o f some 40 m (6 m x 6 m) and 100 tonnes c a p a c i t y would r e p r e s e n t 
an i m p o r t a n t s t e p f o r w a r d i n t h e t e s t i n g o f s t r u c t u r e s under r e a l i s t i c 
c o n d i t i o n s and c o u l d t h u s be c o n s i d e r e d t o be an i m p o r t a n t and s i g n i f i c a n t 
European f a c i l i t y . 
The i n s t a l l a t i o n o f a t a b l e o f t h i s s i z e a t I s p r a would n o t be e x p e c t e d 
t o p r e s e n t problems c o n c e r n i n g space, g e o l o g i c a l c o n d i t i o n s o r power 
s u p p l y . S i n c e t h e e v a l u a t i o n o f need i n v a r i o u s a p p l i c a t i o n a l f i e l d s i s 
s t i l l a t an e a r l y s t a g e the o p t i m a l c h a r a c t e r i s t i c s o f t h e p l a n t a r e f a r 
from b e i n g e s t a b l i s h e d and a wide range o f p o s s i b i l i t i e s s t i l l e x i s t s ; i t 
f o l l o w s t h a t no r e a l c o s t a n a l y s i s can y e t be made. However, i t might be 
r e a s o n a b l y assumed t h a t the i n v e s t m e n t f o r t h e machines o u t l i n e d above 
would f a l l between 50 and 200 MioECUs. 

3. I g n i t o r 

No attempt has been made i n the s t u d y t o a s s e s s t h e need f o r such a 
machine. Indeed, i t i s a c c e p t e d t h a t such an o p i n i o n would p r o p e r l y come 
from t h e F u s i o n A s s o c i a t i o n s and f o r the moment no such p r o p o s a l i s 
b e f o r e them f o r c o n s i d e r a t i o n under the F u s i o n Programme. 

The p o s s i b i l i t y , and t h e advantages o f s i t i n g an I g n i t o r p r o j e c t a t I s p r a 
are a n a l y s e d i n t h e s t u d y , s h o u l d such a p r o j e c t be proposed by a f u s i o n 
a s s o c i a t i o n , and adopted. The r e s u l t s y i e l d e d so f a r seen t o s u g g e s t 
s i t i n g a t I s p r a t o be b o t h f e a s i b l e and advantageous. 

E n c l o s e d a r e the t h r e e i n t e r i m r e p o r t s s u b m i t t e d t o the a t t e n t i o n 
o f t h e JRC G o v e r n i n g Board on June 1 4 t h , 1983. 



1. T R I T I U M H A N D L I N G L A B O R A T O R Y 

1. 1 T h e n e e d o f a E u r o p e a n t r i t i u m l a b o r a t o r y ( E T L ) 

T r i t i u m p r o b l e m s a r e o f p a r a m o u n t i m p o r t a n c e i n the d e s i g n a n d 

o p e r a t i o n o f f u s i o n r e a c t o r s a n d m a c h i n e s o f t he n e x t g e n e r a t i o n s . 

O n e o f the k e y i s s u e s o f t he c o m m e r c i a l f u s i o n p o w e r r e a c t o r s 

w i l l be t h a t o f b r e e d i n g t h e t r i t i u m w h i c h i s c o n s u m e d d u r i n g 

o p e r a t i o n , to r e c o v e r i t a n d r e f u e l w i t h o u t the n e e d o f e x t r a m u r a l 

r e p r o c e s s i n g . I n t h e e x p e r i m e n t a l r e a c t o r s ( N E T / l N T O R ) p o s s i b l y -

o n l y a f r a c t i o n o f t he b u r n t t r i t i u m w i l l be c o m p e n s a t e d b y the 

r e a c t o r p r o d u c t i o n , t he r e m a i n i n g p a r t b e i n g s u p p l i e d f r o m o u t 

s i d e . H o w e v e r s u c h m a c h i n e s w i l l be c o n f r o n t e d w i t h a l l t h e a s 

p e c t s o f t he t r i t i u m c y c l e , n a m e l y : 

. p l a s m a h e a t i n g a n d f u e l l i n g ; 

. p l a s m a e x h a u s t r e p r o c e s s i n g ; 

. t r i t i u m r e c o v e r y f r o m b l a n k e t ; 

. c o o l a n t d e t r i t i a t i o n ; 

g a s e o u s w a s t e s a n d v e n t i l a t i o n p r o c e s s i n g ; 

. h a n d l i n g o f t r i t i a t e d c o m p o n e n t s f r o m r e a c t o r a n d s u b a s s e m b l i e s . 

T r i t i u m h a s b e e n u t i l i z e d f o r m a n y y e a r s a l r e a d y i n t h e c o u n t r i e s 

o f t he E u r o p e a n C o m m u n i t y i n t h e f i e l d o f b i o l o g i c a l , b i o c h e m i c a l 

a n d c h e m i c a l r e s e a r c h a n d e v e n f o r i n d u s t r i a l a n d c o m m e r c i a l 

a p p l i c a t i o n s . T h e c o n f i n e m e n t a n d c o n d i t i o n i n g o f t r i t i a t e d w a s t e 

w a t e r s a r i s i n g i n n u c l e a r f u e l r e p r o c e s s i n g h a v e a l s o b e e n o b j e c t i v e s 

o f r e s e a r c h e f f o r t s i n the C o m m u n i t y . 

T r i t i u m is p r o d u c e d i n m a c r o q u a n t i t i e s i n c l a s s i f i e d i n s t a l l a t i o n s o f 

t h e t w o n u c l e a r w e a p o n s t a t e s F r a n c e a n d G r e a t B r i t a i n . T h e s e t w o 
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c o u n t r i e s h a v e d e c l a r e d , i n a s t a t e m e n t a t t h e A t o m i c Q u e s t i o n s 

G r o u p i n D e c e m b e r 1 9 8 1 , to be d i s p o s e d to t h e r e l e a s e o f k n o w -

h o w i n t r i t i u m t e c h n o l o g y r e l e v a n t to f u s i o n . H o w e v e r i t i s n o w 

r e c o g n i z e d t h a t , a l t h o u g h the k n o w - h o w a c q u i r e d i n the m i l i t a r y 

a p p l i c a t i o n s w i l l l e v e r y u s e f u l to t a c k l e t h e f u s i o n r e a c t o r p r o 

b l e m s , t he o p e r a t i o n a l c o n d i t i o n s t y p i c a l o f f u s i o n f o r e n e r g y 

p r o d u c t i o n r e q u i r e a c o m p l e m e n t a r y a n d s p e c i f i c e f f o r t o n t r i 

t i u m p r o b l e m s i n t h e n e x t y e a r s i n E u r o p e . T h i s p o i n t w a s s t r e s 

s e d , a m o n g o t h e r s , b y t h e F u s i o n R e v i e w P a n e l h e l d i n 1981 a n d 

i s c o n f i r m e d b y the f a c t t h a t E u r o p e a n F u s i o n T e c h n o l o g y P r o 

g r a m m e 1 9 8 2 - 1 9 8 6 w i l l i n c l u d e a c t i v i t i e s o n t r i t i u m . T h e F u s i o n 

R e v i e w P a n e l s i p p o r t e d the n e e d o f a c e n t r a l t r i t i u m l a b o r a t o r y i n 

E u r o p e m a i n l y t o d e m o n s t r a t e , i n r e l a t i o n t o l i c e n s i n g p r o c e d u r e s , 

t h e s a f e t y o f t h e t r i t i u m m a n i p u l a t i o n t e c h n i q u e s f o r p e a c e f u l 

a p p l i c a t i o n s o f f u s i o n . It h a s to b e n o t e d tha t , a l s o i n U S A a n d 

J a p a n , t h e n e e d o f c o n s t r u c t i n g a t r i t i u m l a b o r a t o r y d e v o t e d t o 

f u s i o n p r o b l e m s h a s b e e n r e c o g n i z e d . T h e A m e r i c a n f a c i l i t y ( T S T A ) 

i s r e a d y f o r o p e r a t i o n i n L o s A l a m o s w h e r e a s t h e J a p a n e s e o n e i s 

u n d e r c o n s t r u c t i o n a t J A E R I . 

I n t he l a s t f e w y e a r s , t h e a s s e s s m e n t s c a r r i e d o u t i n t h e f r a m e o f 

t h e N E T / l N T O R p r o j e c t t o e v a l u a t e t he f u e l c y c l e p r o c e s s e s , h a v e 

m a d e c l e a r t h e n e c e s s i t y o f d i s p o s i n g a l s o i n E u r o p e o f a l a b o r a 

t o r y w h e r e the c o m p o n e n t s r e l a t e d to t h e s e p r o c e s s e s c a n b e t e s t e d 

i n c o n d i t i o n s s i m i l a r to t h o s e o f f u s i o n p o w e r r e a c t o r i n o r d e r t o 

o p t i m i z e t h e i r p e r f o r m a n c e . T h i s l a b o r a t o r y m u s t be f l e x i b l e 

e n o u g h to a c c o m m o d a t e a l t e r n a t i v e c o m p o n e n t s a n d s y s t e m s a s 

t h e y w i l l be p r o p o s e d a n d d e v e l o p e d i n E u r o p e i n t h e f r a m e o f t he 

f u s i o n t e c h n o l o g y a c t i v i t y . T h e f r e e a c c e s s i b i l i t y o f t he l a b o r a t o r y 

t o t h e E u r o p e a n r e s e a r c h s t a f f a n d i n d u s t r y r e p r e s e n t s a v e r y i m -



p o r t a n t a s p e c t to e n s u r e t h e u s e f u l n e s s o f i t . J R C - I s p r a a p p e a r s 

a d a p t e d to h o s t a n d o p e r a t e s u c h a l a b o r a t o r y f o r t he f o l l o w i n g 

r e a s o n s : 

. i t h a s a c h i e v e d e x p e r i e n c e o n f u s i o n t e c h n o l o g y p r o b l e m s 

a n d , i n p a r t i c u l a r , o n t h o s e r e l a t e d to t h e N E T / l N T O R c o n 

c e p t u a l d e s i g n ; 

. i t i s l a r g e l y d e v o t e d t o n u c l e a r s a f e t y p r o b l e m s ; 

. i t i s c a p a b l e to h o s t t he E u r o p e a n t e a m s w h i c h w i l l h a v e to w o r k 

a t the f a c i l i t y , e v e n f o r l o n g p e r i o d s ( E u r o p e a n s c h o o l a n d o t h e r 

f a c i l i t i e s ) . 

1. 2 O v e r v i e w o n a c t i v i t i e s o n t r i t i u m t e c h n o l o g y i n t h e  

E u r o p e a n C o m m u n i t y 

A t t h e K F A J ü l i c h t h e p r o b l e m h a s b e e n a p p r o a c h e d o f s e p a r a t i n g 

h y d r o g e n ( a n d t r i t i u m ) f r o m gas s t r e a m s (by c a t a l y t i c d e v i c e s ) 

a n d o f l i m i t i n g t r i t i u m p e r m e a t i o n b y p r o t e c t i v e l a y e r s i n h e a t 

e x c h a n g e r s o f H T G R c o o l i n g s y s t e m s . B o t h K F A J ü l i c h a n d K F K 

K a r l s r u h e h a v e e x a m i n e d v a r i o u s t e c h n i q u e s o f t r i t i u m e n r i c h m e n t 

i n w a s t e w a t e r s . A t t h e M a x P l a n c k I n s t i t u t e f o r P l a s m a P h y s i c s 

a t G a r c h i n g , e x p e r i m e n t a l s t u d i e s h a v e b e e n p e r f o r m e d s p e c i 

f i c a l l y i n r e l a t i o n to the f u s i o n t e c h n o l o g y c o n c e r n i n g the p r e p a r a 

t i v e s e p a r a t i o n o f t h e h y d r o g e n i s o t o p e s b y gas c h r o m a t o g r a p h y 

a n d the c l e a n - u p o f a t m o s p h e r e s o f ( s e c o n d a r y ) c o n t a i n m e n t s y s 

t e m s . 

T h e C E N M o l has b e e n a c t i v e l y i n v o l v e d i n t h e f i e l d o f t r i t i u m r e 

c o v e r y f r o m w a s t e s t r e a m s a r i s i n g i n n u c l e a r ( f i s s i o n ) f u e l r e p r o 

c e s s i n g . 

A l l t he a b o v e m e n t i o n e d a c t i v i t i e s h a v e b e e n p e r f o r m e d e i t h e r o n 

t h e b a s i s o f s i m u l a t i o n w i t h h y d r o g e n a n d / o r d e u t e r i u m o r , a t t h e 

m o s t , a t t r a c e r l e v e l s o f t r i t i u m . A t b o t h t h e G a r c h i n g a n d the M o l 

c e n t r e s , p i l o t i n s t a l l a t i o n s a r e b e i n g p r e p a r e d f o r t h e e x p e r i m e n 

t a t i o n o f t he p r o c e s s e s w i t h m o r e r e p r e s e n t a t i v e l e v e l s o f t r i t i u m 

( u p to 1 0 0 0 C i ) . 



TABLE 1 - European fusion technology programme 1982-1986 

First round accepted contracts on tritium 

Task Country Accepted Time Technical 
ceiling M E C U schedule description 

T.1 D 1.10 82 - 84 fuel clean-up 
F 0.37 8 3 - 8 4 system 

1.2 F 1.20 8 3 - 8 6 trit ium recovery 

T.3 

T.4 

T.5 

T.6 

UK 

B, F, U K 

D 
F 

D 
F 

0.15 

1.5 (max) 

1.70 
1.60 

2.85 

8 3 - 85 

8 3 - 86 

8 3 - 8 6 
8 3 - 8 6 

83 - 86 
8 3 - 8 6 

from waste streams 

trit ium detector 

electrolytic cell 

air decontamination 
system 

industrial development 
of large components 

T A B L E 2 - Research contracts on tritium bearing waste from reprocessing 

Programme Contractor C E C contribution Title 
period K E C U 

75/79 C E N Mo! 371 

80/82 C E N Mol 393 
83/84 C E N Mol 291 

75/79 K F K Karlsruhe 83 
T U Karlsruhe 

75/79 U S A E A Harwell 25 
75/79 U K A E A Harwell 30 

80/84 K F K Karlsruhe 58 

Separation of T from aqu. effluents 
Separation of T from aqu. effluents 
Separation of T from aqu. effluents 
T-enrichment .. on hydrophobic catal. 

T immobilisation 
T immobilisation by incorporation in 
inorganic solids 
Characterisation of conditioned cladding 
material (T release) 



C E A a n d U K A E A h a v e c o n c e i v e d , i n t h e f r a m e o f a c o n t r a c t 

w i t h J E T , a t r i t i u m h a n d l i n g s y s t e m , s p e c i f i c a l l y t a y l o r - m a d e 

f o r the ( r a t h e r l i m i t e d ) r e q u i r e m e n t s o f t h i s i n s t a l l a t i o n . I n 

t h e f r a m e o f t h e I N T O R w o r k s h o p , F r a n c e h a s c o n t r i b u t e d i n the 

c o n c e p t u a l s t u d i e s o f t h e m a i n t r i t i u m s y s t e m s , n a m e l y the s p e n t 

p l a s m a r e p r o c e s s i n g l i n e , t h e b l a n k e t p r o c e s s i n g l i n e , the w a s t e 

p r o c e s s i n g l i n e s , a n d t h e n e u t r a l b e a m l i n e . 

A m o n g the n o n - c l a s s i f i e d e x p e r i e n c e s i t m u s t be m e n t i o n e d the 

r e c o v e r y o f t r i t i u m f r o m h e a v y w a t e r a t t h e V o n L a u e - L a n g e v i n 

I n s t i t u t e a t G r e n o b l e w i t h a y e a r l y t h r o u g h - p u t o f u p to 10^ C i . 

P a r t o f t he b a s i c s t u d i e s o n p h y s i c o - c h e m i c a l p a r a m e t e r s o f 

m a t e r i a l s ( e . g . p e r m e a t i o n ) p e r f o r m e d i n the F r e n c h m i l i t a r y 

p r o g r a m m e h a s b e e n p u b l i s h e d ( M o n t r o u g e ) . 

I n U K , H a r w e l l i s c l a i m i n g t o d i s p o s e o f r e l e v a n t e x p e r i e n c e i n 

( t r i t i u m ) r a d i a t i o n d a m a g e o n m a t e r i a l s . 

O n the C o m m i s s i o n ' s l e v e l , T a b l e 1 g i v e s a n o v e r v i e w o n t h e t a s k s 

i d e n t i f i e d f o r t r i t i u m i n o c c a s i o n o f t h e " F i r s t R o u n d P r o j e c t s " 

l a u n c h e d i n the f r a m e o f t h e 1 9 8 2 - 8 6 r e s e a r c h p r o g r a m m e . T h e 

f u n d i n g s a t t r i b u t e d t o e a c h t a s k a n d c o u n t r y a r e a l s o i n d i c a t e d . 

F o r c o m p a r i s o n T a b l e 2 g i v e s a n o v e r v i e w o f t h e a c t i v i t i e s s h a r e d 

b y t h e C o m m i s s i o n ' s i n d i r e c t a c t i o n p r o g r a m m e o n t r i t i u m b e a r i n g 

w a s t e f r o m r e p r o c e s s i n g o f n u c l e a r ( f i s s i o n ) f u e l i n the f r a m e o f 

t h e " M a n a g e m e n t a n d S t o r a g e o f R a d i o a c t i v e W a s t e " p r o g r a m m e 

( D G X I I ) . 

1. 3 S u m m a r y o f p a s t a n d o n g o i n g J R C a c t i v i t i e s r e l a t e d to  

t r i t i u m t e c h n o l o g y 

U p t o n o w the a c t i v i t i e s p e r f o r m e d i n t h i s f i e l d p e r t a i n t o c o n c e p t u a 

d e s i g n s t u d i e s . T h e e x p e r i m e n t a l w o r k w a s l i m i t e d to s i m u l a t i o n 

s t u d i e s w i t h h y d r o g e n a n d d e u t e r i u m . 

I n the p a s t (1 978) a f e a s i b i l i t y s t u d y o f a p r o c e s s s i m i l a r to t h e 



T S T A ( T r i t i u m S y s t e m T e s t A s s e m b l y ) o f L o s A l a m o s L a b o r a t o r y 

h a s b e e n c o m m i s s i o n e d to S N I A T E C H I N T , R o m e . T h e a i m h a s 

b e e n to s i m p l i f y t he p r o c e s s a n d i n p a r t i c u l a r t h e i s o t o p i c s e 

p a r a t i o n s y s t e m ( ISS) b y c r y o g e n i c d i s t i l l a t i o n o f t he h y d r o g e n 

i s o t o p e s a n d h e l i u m . A p r e l i m i n a r y p r o j e c t o f s u c h a f a c i l i t y 

t o g e t h e r w i t h a c o s t e v a l u a t i o n h a s b e e n p r e p a r e d b y t h e c o n 

t r a c t o r . 

I n the m e a n t i m e the c o n c e p t o f n e w p r o c e s s e s w a s s e t t l e d a t 

t he J R C I s p r a m a i n l y b a s e d o n the h a n d l i n g o f t r i t i a t e d w a t e r 

w i t h the p u r p o s e to r e d u c e the p l a n t d i m e n s i o n s a n d c o n s e q u e n t l y 

i t s i n v e s t m e n t a n d o p e r a t i o n a l c o s t s ( e s p e c i a l l y f o r the s e c o n 

d a r y c o n t a i n m e n t ) . S N I A T E C H I N T a g a i n m a d e a f e a s i b i l i t y s t u d y 

o f t h e s e p r o c e s s e s a n d a c o m p a r a t i v e c o s t e v a l u a t i o n w i t h t h e 

f i r s t s t u d y ( 1 9 7 9 ) c o n f i r m i n g the a b o v e a s s u m p t i o n s . 

O n t h e o t h e r h a n d the t r i t i u m i n v e n t o r y a s s u m e d h i g h v a l u e s i n 

s o m e p r o c e s s i n g u n i t s ( d i s t i l l a t i o n c o l u m n a n d e l e c t r o l y t i c c e l l ) . 

E x p e r i m e n t a l w o r k ( 1 9 8 0 ) w a s s t a r t e d i n o r d e r t o d e m o n s t r a t e : 

. t he v a l i d i t y o f s o m e s e p a r a t i o n f a c t o r s b e t w e e n h y d r o g e n 

i so topes r e p o r t e d i n the l i t e r a t u r e ; 

. the p o s s i b i l i t y o f r e a l i z i n g a n e l e c t r o l y t i c c e l l w i t h l o w l i q u i d 

i n v e n t o r y . 

A n e w e l e c t r o l y t i c c e l l h a s b e e n s u c c e s s f u l l y t e s t e d w h i c h o p e r a t e s 

a t h i g h c u r r e n t d e n s i t y (50 A / d m ^ ) w i t h t h e l i q u i d i n v e n t o r y m a i n 

t a i n e d a t l o w v a l u e s b y s o a k i n g o n l y the s e p a r a t o r w i t h t h e e l e c 

t r o l y t e . M o r e o v e r , w i t h the s a m e e l e c t r o l y t i c c e l l y v a l u e s o f t h e 

s e p a r a t i o n f a c t o r b e t w e e n p r o t i u m a n d d e u t e r i u m h i g h e r t h a n 10 

h a v e b e e n o b t a i n e d b y u s i n g i r o n e l e c t r o d e s c o n f i r m i n g the b e s t 

v a l u e s r e p o r t e d i n the l i t e r a t u r e . T h e s e s t u d i e s a r e p r o g r e s s i n g 

i n o r d e r to r e f i n e the p e r f o r m a n c e o f t h i s n e w c e l l t y p e . 



P r e s e n t l y , i n the l igh t of s o m e r e s u l t s ob ta ined at G a r c h i n g on 

the s e p a r a t i o n of ( r e l a t i v e l y ) l a r g e v o l u m e s (400 c m ^ ) of e l e m e n 

t a r y h y d r o g e n i so topes by gas c h r o m a t o g r a p h y a v e r s i o n of the 

J R C p r o c e s s s c h e m e s i n c l u d i n g th i s t echnique is b e i n g i n v e s t i 

gated m o r e deep ly . 

A c o l l a b o r a t i o n w i t h I P P G a r c h i n g on th is p r o c e s s i s e n v i s a g e d . 

A c o m p a r a t i v e a n a l y s i s of the safety i m p l i c a t i o n s of a l t e r n a t i v e 

p r o c e s s e s has been s t a r t e d . 

E x p e r i m e n t a l s tud ies on h y d r o g e n - m e t a l i n t e r a c t i o n s have been 

s t a r t e d at J R C I s p r a d u r i n g the l a s t few y e a r s . In the e x p e r i m e n t s 

s o l u t i o n , d i f f u s i o n , p e r m e a t i o n , a b s o r p t i o n and d e s o r p t i o n of p r o -

t i u m and d e u t e r i u m i n v a r i o u s f i r s t w a l l candida te m a t e r i a l s have 

b e e n i n v e s t i g a t e d . 

T h e i m p l i c a t i o n s of t r i t i u m l o s s e s into h e l i u m as p r i m a r y c o o l i n g 

f l u i d and i t s s e p a r a t i o n have been a s s e s s e d . It was a s s u m e d that 

t r i t i u m w i l l be p r e s e n t as t r i t i a t e d w a t e r , due to the i n t e r a c t i o n 

w i t h the s t e a m i n the s e c o n d a r y heat e x c h a n g e r . A su i t ab l e a b 

s o r b e r has been s tud ied i n o r d e r to keep the t r i t i u m l e v e l be low 

those r e q u i r e d by safety c o n s i d e r a t i o n s . 

E v a l u a t i o n of the I N T O R t r i t i u m l o s s e s t h r o u g h the p i p i n g of the 

c o o l i n g s y s t e m s has been p e r f o r m e d u s i n g a code deve loped at 

I s p r a . S e v e r a l d e u t e r i u m p e r m e a t i o n f lux m e a s u r e m e n t s t h rough 

s t a i n l e s s s t e e l m e m b r a n e s have been p e r f o r m e d at d i f fe ren t t e m 

p e r a t u r e s u s i n g an u l t r a h igh v a c u u m i n s t a l l a t i o n . Some m e a s u r e 

men t s have been p e r f o r m e d on o x i d i z e d m e m b r a n e s put t ing i n 

e v i d e n c e the c o m p l e x i t y of the p r o b l e m of p r o t e c t i v e b a r r i e r s . 



T h e o r e t i c a l and e x p e r i m e n t a l s tud ies to i n v e s t i g a t e the bes t m e 

thod to r e c o v e r t r i t i u m f r o m the l i q u i d b r e e d e r L i ^ y P b g ^ a r e i n 

p r o g r e s s at J R C - I s p r a s ince some y e a r s . M e a s u r e m e n t s of h y 

d r o g e n i so topes s o l u b i l i t y on L i j - ^ P b g ^ at v a r i o u s b r e e d e r t e m p e 

r a t u r e s and gas p r e s s u r e s have been c a r r i e d out f i r s t , i n c o l l a b o 

r a t i o n w i th the U n i v e r s i t y of C a g l i a r i . M e a n t i m e the d e s i g n of a 

f a c i l i t y to d e m o n s t r a t e the v a l i d i t y of a p r o c e s s l ayou t b a s e d on 

t r i t i u m e x t r a c t i o n by a h e l i u m s t r e a m i n c o u n t e r c u r r e n t to the 

l o w - v e l o c i t y b r e e d e r f l o w , has been s e t - u p . The c o n s t r u c t i o n of 

th i s f a c i l i t y , w h i c h w i l l f i r s t opera te .wi th h y d r o g e n , i s s c h e d u l e d 

by the second pa r t of 1983. 

1. 4 O b j e c t i v e s of E T L 

T h e r e a r e c o m m o n ob j ec t i ve s to be a c h i e v e d f o r the fue l c y c l e s y s 

t e m s , to w h i c h the l a b o r a t o r y w i l l be devo ted : 

. a c q u i r e e x p e r i e n c e on h a n d l i n g t r i t i u m i n c o m p l e x s y s t e m s i n 

c o n n e c t i o n w i t h the safety of o p e r a t o r s d u r i n g rou t ine o p e r a t i o n 

(genera l and i n d i v i d u a l p r o t e c t i v e means ) as w e l l as w i t h the p r o 

t e c t i o n of the e n v i r o n m e n t (waste t r e a t m e n t , e m e r g e n c y c l e a n - u p , 

m o n i t o r i n g ) ; 

. p r o v i d e the c o n d i t i o n s to e x p e r i e n c e p r o c e d u r e s f o r h a n d l i n g 

t r i t i a t e d pa r t s of the r e a c t o r and to o p t i m i z e p r o c e s s componen t s 

i n r e l a t i o n to t h e i r o p e r a t i o n a l safety and t r i t i u m i n v e n t o r y . In 

p a r t i c u l a r : 

a) execute e x p e r i m e n t s on t r i t i u m loaded m o c k - u p s r e p r o d u c i n g 

r enewab le pa r t s of the N E T r e a c t o r , a i m e d at d e c o n t a m i n a t i o n 

a n d / o r f u r t h e r t r e a t m e n t and c o n d i t i o n i n g (boots, s e a l s , w e l d i n g s ) ; 

b) test new concep t s and componen t s deve loped i n the E u r o p e a n 

l a b o r a t o r i e s , l i k e gas c h r o m a t o g r a p h y , e l e c t r o l y z e r s and 



c a t a l y z e r s , t r i t i u m r e c o v e r y s y s t e m s f r o m b lanke t i n a d 

v e r s e o p e r a t i n g c o n d i t i o n s and for r e m o t e hand l ing ; 

c) c h e c k the v a l i d i t y of the e x t r a p o l a t i o n of H / D p h y s i c o - c h e m i c a l 

data to the t r i t i u m c a s e . T h i s e x p e r i m e n t a l c o n t r o l w i l l be 

p e r f o r m e d w i t h t r i t i u m at the t e m p e r a t u r e and p r e s s u r e c o n 

d i t ions of f u s i o n r e a c t o r a p p l i c a t i o n s , i f these data w i l l be 

not a v a i l a b l e as d e c l a s s i f i e d i n f o r m a t i o n . 

T o cope w i t h these r e q u i r e m e n t s , a m u l t i p u r p o s e i n s t a l l a t i o n i s 

r e q u i r e d r a t h e r than a f a c i l i t y devoted to a s p e c i f i c p r o b l e m 

s u c h as for e x a m p l e T S T A ( L o s A l a m o s ) . 

1. 5 L a b o r a t o r y l ayou t 

E T L shou ld c o n s i s t of a h a l l (see A p p e n d i x 1) a c t i n g as t e r 

t i a r y con t a inmen t f o r t r i t i u m w i t h a t tached a l l n e c e s s a r y a n c i l l a r y 

a r e a s . E x p e r i m e n t a t i o n of p r o c e s s uni t s and s y s t e m s ( p r i m a r y 

con ta inmen t ) a r e p e r f o r m e d i n d r y boxes o r c a i s s o n s , p l a c e d i n 

s ide the h a l l . T h e y r e p r e s e n t the s e c o n d a r y con ta inmen t , equipped 

w i t h a p r o p e r c l e a n - u p s y s t e m fo r o n - l i n e d e t r i t i a t i o n and r e c i r 

c u l a t i o n of i t s a t m o s p h e r e i n a c l o s e d c i r c u i t . F o r p a r t i c u l a r r e 

s e a r c h i t e m s r e q u i r i n g expens ive and s o p h i s t i c a t e d i n s t r u m e n t s 

and equ ipment on one s ide and r e l a t i v e l y s m a l l amoun t s of t r i t i u m 

on the o the r s i d e , a few i n d i v i d u a l l a b o r a t o r i e s m i g h t be f o r e s e e n 

a s i d e the h a l l . 

E T L c a n be l o c a t e d i n s i d e the p r o t e c t e d E S S O R a r e a , i n the v i c i 

n i t y of the a l r e a d y e x i s t i n g s t ack (80 m he igh t ) . T h e h a l l w h e r e 

the p o w e r supply for S S T P was f o r e s e e n c a n be u t i l i z e d to i n s t a l l 

pa r t of the E T L f a c i l i t i e s . 



W i t h i n A u g u s t 1983 a f e a s i b i l i t y study w i t h a p r e l i m i n a r y c o s t e v a 

l u a t i o n w i l l be p e r f o r m e d i n c l u d i n g an e s t i m a t i o n of the p o s s i b l e 

g a i n f r o m the u t i l i s a t i o n of the e x i s t i n g b u i l d i n g w i t h r e s p e c t to 

a c o m p l e t e l y new r e a l i s a t i o n of the l a b o r a t o r y . 

1. 6 T r i t i u m i n v e n t o r y 

A m o n g the p u r p o s e s of E T L , t h e supp ly of t r i t i u m to E u r o p e a n f u s i o n 

m a c h i n e s i s not i n c l u d e d . In an e x p e r i m e n t a l r e a c t o r such as N E T / 

I N T O R , the expec ted t r i t i u m i n v e n t o r y w i l l be of the o r d e r of s e 

v e r a l k i l o g r a m s . A s an e x a m p l e , i n T a b l e 3 i s g i v e n the b r e a k 

down of the t r i t i u m i n v e n t o r y p r e s e n t e d i n the I N T O R - P h a s e I l - a 

E u r o p e a n r e p o r t . H o w e v e r , i t a p p e a r s that the m a j o r p a r t of th i s 

i n v e n t o r y w i l l be p r e s e n t as h o l d - u p i n i n t e r m e d i a t e s t o r age o r at 

a s t a t i o n a r y state i n the b l a n k e t . In T S T A the expec ted t r i t i u m i n 

v e n t o r y is 1 50 g. In t h i s f a c i l i t y , w h i c h i s devoted to a s p e c i f i c 

p r o c e s s , a s i g n i f i c a n t pa r t of the i n v e n t o r y i s t a k e n by the c r y o d i s -

t i l l a t i o n c o l u m n . G i v e n the o b j e c t i v e s of K T L , t r i t i u m i n v e n t o r i e s 

e v e n l o w e r , of the o r d e r of 50-100 g, shou ld be su f f i c i en t fo r a 

s i g n i f i c a n t o p e r a t i o n . T h e s e va lues c o r r e s p o n d to dose c o m m i t t m e n t s 

i n case of a c c i d e n t a l t o t a l r e l e a s e t h rough the s t a c k i n the f o r m of 

t r i t i a t e d w a t e r ( w h i c h i s v e r y h y p o t h e t i c a l ) , m u c h b e l o w the va lue 

t a k e n as a r e f e r e n c e i n the e x i s t i n g E x t e r n a l E m e r g e n c y P l a n of 

E S S O R . 

T A B L E 3 - B r e a k - d o w n of the IIMTOR-lla t r i t i u m inven to ry 

Plasma exhaust and neutral in jectors 3 7 0 g 
Breed ing t r i t i um 7 3 7 g 
P r imary coo lan t de t r i t i a t i on 6 5 g 
Wastes no t es t imated 
A t m o s p h e r e 1 g 
Neu t ra l in jectors and torus feed 2 4 5 g 

1369 g 
Storage 2 3 0 0 g 
Breed ing b lanke t 5 0 0 - 1 0 0 0 g 

T o t a l ~ 4 2 2 0 - 4 7 2 0 g 



1. 7 E T L i n the f r a m e of the E u r o p e a n a c t i v i t y on t r i t i u m 

A s m e n t i o n e d i n the f r a m e of the E u r o p e a n F u s i o n 

T e c h n o l o g y P r o g r a m m e 198Z-86 , s o m e a c t i v i t i e s a r e to be s t a r t e d 

d e a l i n g w i t h : 

. f e a s i b i l i t y s tudies of t r i t i u m r e c o v e r y f r o m fue l as w e l l as f r o m 

was te s t r e a m s i n c l u d i n g the a i r d e c o n t a m i n a t i o n s y s t e m s ; 

. o r i e n t a t i v e s tud ies on some components l i k e e l e c t r o l y t i c c e l l s 

and t r i t i u m d e t e c t i o n s y s t e m s ; 

. d e f i n i t i o n of the ac t ions for i n d u s t r i a l d e v e l o p m e n t of l a r g e 

c o m p o n e n t s . 

In the d e t a i l e d d e f i n i t i o n of the t a s k s and the d e s i g n of the J R C 

l a b o r a t o r y , a s t r a i g h t c o o r d i n a t i o n and cont inuous exchange of 

i n f o r m a t i o n w i l l be e n s u r e d w i t h the o the r E u r o p e a n l a b o r a t o r i e s i n 

o r d e r to e x p l o i t and to i n t eg ra t e the r e s u l t s of these s tudies and 

to c o m p l e m e n t t h e m . In p a r t i c u l a r the v a r i o u s p r o p o s e d s c h e m e s 

and s y s t e m s c o u l d be v e r i f i e d w i t h accen t on the o p e r a t i o n a l c o n 

d i t i ons and safety ( e n v i r o n m e n t a l r e q u i r e m e n t s for e x a m p l e ) . F o r 

the l a b o r a t o r y c o n s t r u c t i o n , f u l l u t i l i z a t i o n w i l l be made of c o u r s e 

of the p a r a l l e l i n d u s t r i a l d e v e l o p m e n t of components ( t y p i c a l l y 

the case of t r i t i u m c o m p a t i b l e v a c u u m pumps and v a l v e s ) f o r e s e e n 

i n E u r o p e . 

1. 8 P r e l i m i n a r y e v a l u a t i o n of t i m e schedu le and r e s o u r c e s 

S t a r t i n g f r o m a p o s s i b l e C o u n c i l d e c i s i o n , the f o l l o w i n g p l ann ing c a n 

be e n v i s i i g e d fo r the d e s i g n and c o n s t r u c t i o n of E T L : 

. 15 months for the de t a i l ed d e s i g n of the b a s i c l a b o r a t o r y ( h a l l , 

a n c i l l a r y equ ipment , s e c o n d a r y con t a inm en t s y s t e m s ) ; 



. 36 months fo r the c o n s t r u c t i o n and m o u n t i n g of b a s i c omponents ; 

. 6 months f o r c o m m i s s i o n i n g tes ts and o p e r a t i o n s t a r t . 

T h e e x t e n s i o n of the l a b o r a t o r y equ ipment to s p e c i f i c s y s t e m s to 

t es t p r o c e s s e s and for m o c k - u p o p e r a t i o n s shou ld s t a r t two y e a r s 

a f t e r the beg inn ing of the E T L d e s i g n . 

T h i s t i m e schedu le appea r s to be i n l i n e w i th the needs of N E T 

e n g i n e e r i n g d e s i g n . 

T h e staff f o r e s e e n for the o p e r a t i o n of E T L (beg inn ing i n a l l c a s e s 

i n the m u l t i a n n u a l p l a n af ter 1987) i s e s t i m a t e d to be 2 5 r e s e a r c h -

m e n , i n c l u d i n g 7 p r o f e s s i o n a l s . D u r i n g the d e s i g n and c o n s t r u c t i o n 

phase , the r e q u i r e d J R C - s taff w i l l be about 8 r e s e a r c h - M e n / a fo r 

the 1984-87 p r o g r a m m e . 

It i s c o n s i d e r e d s t r o n g l y r e c o m m e n d a b l e to send, s t a r t i n g i n 

1984, J R C p e r s o n n e l to f o l l o w the T S T A f a c i l i t y o p e r a t i o n i n 

U S A ( L o s A l a m o s ) fo r o p e r a t i o n t r a i n i n g . 

The cos t of E T L i s e s t i m a t e d to be 10-12 M E C U (1 9 8 3 - v a l u e ) , 

6-8 M E C U of w h i c h w i l l be fo r i n v e s t m e n t s and c o n t r a c t s ou ts ide 

and 4 f o r staff and s e r v i c e s . The ra te of i n v e s t m e n t s i s : 

. 20% at the b e r i n n i n p of the s tudv: 

. 60% af te r 15 months ; 

. 20% d u r i n g the f o l l o w i n g 36 months p e r i o d . 

1.9 N e x t s teos of the a s s e s s m e n t 
1 . 

The ac t ions for the f o l l o w i n g p e r i o d (up to end A u g u s t 1983) a r e : 

. d e s i g n and c o s t e v a l u a t i o n of the f o l l o w i n g p a r t s of the f a c i l i t y : 

a) t e c h n o l o g i c a l h a l l i n c l u d i n g glove boxes , hot c e l l s and o the r 

s e c o n d a r y con ta inmen t c a i s s o n s ; 

b) s p e c i a l i z e d l a b o r a t o r i e s ; 

c) a u x i l i a r y s e r v i c e s ( e m e r g e n c y c l e a n - u p s y s t e m , g love box 

c l e a n - u p s y s t e m s , hot v e n t i l a t i o n , was te t r e a t m e n t s and 

s to rage a rea ) ; 



o p t i m i z a t i o n of the e m e r g e n c y and g l o v e - b o x c l e a n - u p sys 

terns as a func t ion of the p r o g r a m m e d type of the f a c i l i t y 

o p e r a t i o n . 



A P P E N D I X 1 - P r e l i m i n a r y l ayou t of the E T L f a c i l i t y 

E T L i s s u b d i v i d e d in to two s e c t o r s : the Ho t and C o l d A r e a s . 

T h e Hot A r e a i s f o r m e d by a t e c h n o l o g i c a l h a l l (— 200 m2; 

h =10 m ) , 5 l a b o r a t o r i e s (~ 20 each; h = 4 m) and a s e r v i c e 

a r e a (= 160 m ^ ) w h e r e the v e n t i l a t i o n , c l e a n - u p and safety s y s 

t ems a r e l o c a t e d . 

The C o l d A r e a i n c l u d e s of f ices and g e n e r a l s e r v i c e s . 

The t e c h n o l o g i c a l h a l l con ta ins hot c e l l s w h e r e t r i t i a t e d (and 

even tua l l y a c t i v a t e d ) c o m p o n e n t s c a n be r e m o t e l y hand l ed . 

M o s t of the l a b o r a t o r i e s c o n t a i n r e l a t i v e l y s m a l l amount of t r i 

t i u m (<10 C i each) to p e r f o r m b a s i c s t u d i e s , e . g . p e r m e a t i o n 

t e s t s , t h e r m o - c h e m i c a l and k i n e t i c p r o p e r t i e s . The o the r l a b o 

r a t o r i e s w i l l c o n t a i n l a r g e r amounts of t r i t i u m 1000 C i ) to 

study t y p i c a l p r o c e s s i n g steps such as e l e c t r o l y s i s , c h r o m a t o 

g raphy . 

T h e s e r v i c e a r e a (200 m^) con ta ins the n o r m a l and e m e r g e n c y 

c l e a n - u p s y s t e m s s e r v i n g the t e c h n o l o g i c a l h a l l and the l a b o r a t o r y 

and the was te p r o c e s s i n g s y s t e m . 

A p r e l i m i n a r y l ayou t i s shown i n the annexed d r a w i n g . The t o t a l 

s u r f a c e of E T L i s expec ted to be about 800 m ^ . 

A s a l r e a d y s ta ted , the a r e a r e l a t e d to the t e c h n o l o g i c a l h a l l i s 

~ 10 m h igh . T h e o the r a r e a s have heights a r o u n d 4 m . 



A N N E X ' Z : t o I t h e - t t b V h c t m ^ o n l T r i t u i a H n n d 1 i j n g - L a b o r a t o r y 



2. V I B R A T I N G T A B L E 

2.1. U t i l i z a t i o n of Vibrating Tables 

Today, there i s an increasing concern about the possible e f f e c t s 
of seismic events, or similar dynamic phenomena (e.g., airplane crashes, 
explosive accidents, etc.) on both nuclear and non nuclear, but 
potenti a l l y dangerous, i n d u s t r i a l plants, as well as on c i v i l engi
neering structures. 

The need for safety assessments and improved design concepts in 
the above engineering f i e l d s has motivated the development of a wide 
spectrum of experimental and a n a l y t i c a l research a c t i v i t i e s a l l over 
the world. 

In this context, v i b r a t i n g tables represent useful and widely 
used experimental devices for investigating the behaviour of structures, 
components, or equipments when submitted to dynamic loading. Their range 
of c a p a b i l i t i e s extends from in-depth testing of models (e.g. to validate 
calculation methods), to q u a l i f i c a t i o n t e s t s , including v e r i f i c a t i o n of 
conformance to prescribed standards. One may therefore d i s t i n g u i s h be
tween two fundamental aspects i n the use of vibr a t i n g tables: 

- testing for q u a l i f i c a t i o n purposes 
- testing for research and development purposes. 

The l a t t e r aspect includes a wide variety of possible applications, 
such as 

study of damping c h a r a c t e r i s t i c s and frequency response' functions 
in the linear and nonlinear range, 

study of coupled problems, such as s o i l - s t r u c t u r e and f l u i d - s t r u c t u r e 
interactions, 

assessment of dynamic behaviour and extreme load evaluation of r e i n 
forced concrete structures, 

. assistance in the development of antiseismic design concepts. 
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2.2. Review of the existing vibrating tables 

A large number of vi b r a t i n g tables i s currently i n operation through
out the world. In Table I we have reported the main c h a r a c t e r i s t i c s of 
some of the largest tables existing, or under construction in the Commu
nity. For comparison purposes , we have also included in Table I the per
formances of a Japanese table which i s by far the largest presently under 
operation. 

From Table I i t appears that the size of the tables presently in 
operation within the Member Countries i s in the range of 0.5-25 m̂  with 
a maximum tested equipment weight of 5 to 25 metric tons. On the other 
hand the largest f a c i l i t y i n the world i s a. 15x15m table in Japan which 
i s capable to test equipments weighting up to 1000 metric tons. 

In addition to the parameters mentioned in Table I, vibrating tables 
are also characterized by t h e i r range of accurate frequency response, 
the number of independent loading directions, and t h e i r c a p a b i l i t y of s i 
mulating complex loading conditions with an adequate software. 

As far as the cost of vibrating tables i s concerned, i t appears 
to be d i f f i c u l t to give precise figures. Tentatively one might say that 
the cost of the medium-size vibrating tables presently in operation in 
the Community i s in the range 1-5 MECU, while, the large Japanese table 
could have a cost of 300-400 MKCU. The time schedule for the design and 
construction of vibrating tables i s estimated to be in between of 3 to 6 
years. 

2.3. Scope of the JRC assessment 

The JRC i s currently trying to ascertain whether a vib r a t i n g table 
of intermediate size between the largest presently i n operation in the 
Community and the huge Japanese table may respond to the research and 
q u a l i f i c a t i o n needs of the Member Countries. 
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TABLE T. : Shaking Table Performances (1) 

ORGANIZATIONS Table 
Name 

Degrees 
of 

Freedom 
Size 
m x m 

Force 
rating 
(kN) 

Max Tested 
Eqmt. weight 
(Metric Tons) 

Max-accele
ration (g) 

Max-actuator 
stroke (mm) 

CEA, Saclay, 
France 

VESUVE 1 H 3.1x3.1 350 20 1.8g at 15t - 100 

CEA, Saclay, 
France TOURNESOL H 2 V 2 x 2 H 100 

V 2x100 10 0.9g at 10t H - 125 
V - 100 

Ansaldo Impianti 
Genova, Italy PERSEUS H 2 V 3.5x3.5 H 220 

V 208 10 1.7g at 2.5t H - 70 
V - 70 

Hochtemperatur 
Reaktorbau, 
Jülich, FRG 

SAMSON 
Hx 

3 Hy 
V 

5 x 5 H 510 
V 850 25 

1.5g at 25t 
2.Og at 15t 
3.0g at 5t 

- 200 

National Eng. 
Lab. Glasgow 

UK 
H 2 V 3 x 3 H 500 

V 3x250 20 H - 125 
V i 75 

National Eng. 
Lab. Glasgow 

UK 
H 2 V 3 x 3 H 150 

V 3x50 5 H - 125 
V - 125 

ISHES, Bergamo 
Italy 

T 1 
T 2 
T 3 

2 
1 
1 

2.5 x h 
0.62x0.62 
2 x 2 

60 
15 
50 

+ 
- 35 
i 75 
* 125 

Technical Univ. 
Athens, Greece 

under 
construction 

Hx 
3 

Hy 
V 

k x 4 10 Hx:1.5g 
Hy : 1. 5g at 10t 
V : 2 . 9 g 

- 100 

Tadotsu Eng. 
Lab. Japan 

H 2 V 15 x 15 H 30000 
V 33000 1000 H 2.7g at 500t 

V 1.4g 
H - 200 
V i 100 

(1) A few typical tables are reported 
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Apparently, the construction of a vibrating table with increased 
dimensions could o f f e r advantages such as: 

. reduction of the problems a r i s i n g from the i m p o s s i b i l i t y to complete
ly s a t i s f y the laws of similitude in a scale model, 

. p o s s i b i l i t y to appraise the response c h a r a c t e r i s t i c s (damping, frequency) 
at f u l l excitation l e v e l and to analyse the effects of n o n l i n e a r i t i e s 
induced by the material behaviour and by design features such as gaps, 
re s t r a i n t s , etc., 

. p o s s i b i l i t y to include in a more r e a l i s t i c fashion the coupling of the 
tested component to i t s environment, 

. p o s s i b i l i t y to q u a l i f y cumbersone equipments(mechanical or e l e c t r i c a l ) f o r 
which numerical modelling i s p a r t i c u l a r l y d i f f i c u l t . 

However, i t must be kept in mind that the construction of a large 
vi b r a t i n g tabel represents an operation of considerable technical and eco
nomical relevance and that i t s cost/benefit r a t i o must therefore be appraised 
i n the necessary d e t a i l . 

Another aspect to be kept in mind i s the very rapid development of 
powerful numerical methods for the simulation of complex dynamic problems 
and the increasing a v a i l a b i l i t y of very large and fast computers. These 
developments in software and hardware might well give the analysis a much 
more important role than heretofore and consequently reduce the needs for 
testing, especially with costly large-scale models. 

The JRC i s s h a l l analyze further possible community needs for 
a v i b r a t i n g table. I f such needs are i d e n t i f i e d the c h a r a c t e r i s t i c s of 
a suitable table w i l l be determined. 

2 . 4 . Status of the assessment and further steps 

The JRC i s establishing a number of contacts with organizations 
(e.g. industries, l i c e n s i n g bodies, possibly insurance companies) 
in the Community potenti a l l y interested in the development of a project 
on a large vibrating table to be i n s t a l l e d at Ispra. The JRC also intends 
to confront the results of i t s assessment with those of s i m i l a r studies 
presently in progress in some Member Countries. 
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Another aspect to be considered in our evaluation i s the adequacy 
of the Ispra s i t e to host a large v i b r a t i n g table. Here, preliminary i n d i 
cations based on previous experiences are that there should be no major 
problems as far as a v a i l a b i l i t y of space, s o i l conditions and power 
supply are concerned. 

The possible problems for transport of very large components which 
cannot be assembled or b u i l t on s i t e w i l l be investigated. 

I f preliminary p o s i t i v e indications are obtained from the above 
contacts, the JRC intends to perform under contract more detailed enquiries 
and evaluations before presenting i t s findings on the e f f e c t i v e needs for 
such a project and the r e s u l t s of the f e a s i b i l i t y study. 
The outcome of this study could be made avalaible at the end of 1S84 at the 
e a r l i e s t . A t that time the detailed elaboration of a programme, i n c o l l a 
boration with the i d e n t i f i e d interested partners could s t a r t and lead to 
a f i n a l proposal about 18 months l a t e r . 

In formulating such a programme the JRC should concentrate on a c t i v i t i e s 
relevant to Reactor Safety and Industrial Risk. Although the JRC i s presently 
not involved in seismic analysis, competences exist in the areas of dynamic 
testing, instrumentation, data a c q u i s i t i o n and numerical methods which 
could be used for the actions to be proposed. 



3. I N C R E A S E O F J R C A C T I V I T Y O N P O S T - J E T P R O J E C T S 

3. 1 I n t r o d u c t i o n 

F o l l o w i n g the r eques t of the C o u n c i l , two m a i n p r o j e c t s have b e e n 

c o n s i d e r e d : : 

. N E T (Next E u r o p e a n T o r u s ) , a n e x p e r i m e n t a l r e a c t o r p r o j e c t w h i c h 

i s i n c l u d e d i n the 1982-86 E u r o p e a n F u s i o n P r o g r a m m e for w h i c h 

a s tudy t e a m has been a l r e a d y s e t - u p i n G a r c h i n g ; 

. 1GNITOR. , a h i g h m a g n e t i c f i e l d T o k a m a k p r o j e c t w h i c h s h o u l d 

p r o v e the p l a s m a i g n i t i o n , the f e a s i b i l i t y study of w h i c h has b e e n 

done by an I t a l i a n t e a m and e v a l u a t e d b y ' a n ad hoc P a n e l s e t - u p 

by the C o m m i s s i o n . " 
1 * 

3 . 1 . 1 . NET 

In the c u r r e n t p r o g r a m m e , J R C - I s p r a i s a l r e a d y i n v o l v e d i n the s tu 

d i e s of N E T , as the m a i n l a b o r a t o r y i n suppo r t to the d e s i g n t e a m 
i 

s e t - u p at G a r c h i n g , T h e p a r t i c i p a t i o n to these s tud ies w i l l be i n c r e a s e d 

i n the nex t J R C c r o p r a m m e (1984-871 n a m e l v : 

. by a c o n t r i b u t i o n to the c o n c e p t u a l d e s i g n s tud i e s i n the a r e a s of 

m e c h a n i c a l c o n f i g u r a t i o n and p l a n t - l a y o u t , f i r s t w a l l and b l a n k e t 

c o m p o n e n t s , safety and e n v i r o n m e n t a l a n a l y s i s ; 

. by the e x e c u t i o n of a n u m b e r of e x p e r i m e n t s i n suppor t to N E T , r e 

l a t e d to m a t e r i a l s i n v e s t i g a t i o n ( f i r s t w a l l and b r e e d e r ) , m a j o r 

a c c i d e n t a l cond i t i ons and r e m o t e h a n d l i n g . In the p r e s e n t phase of 

the N E T s tudies t h i s c o n t r i b u t i o n c o v e r s the d e s i g n r e q u e s t s . 

A s far as the p r o b l e m of e v e n t u a l l y h o s t i n g N E T at I s p r a i s c o n c e r n e d , 

i t a p p e a r s p r e m a t u r e b e c a u s e , a c c o r d i n g to the E u r o p e a n p l a n , the 

e n g i n e e r i n g de s ign of th is m a c h i n e c o u l d not s t a r t be fo re 1 988. 



3.1 .2 . ICNITOR 

As i t is wel l known, for the time being th is project i s not included 
among those submitted by the Fucion Assoc iat ions and has not been d i scus 
sed by the Consul tat ive Committee on Fusion Programmes, In these condi 
t ions i t i s premature for the JRC to elaborate on th i s project . 'What 
can be done i s the eva luat ion of the f e a s i b i l i t y of host ing such a project 
i n Ispra and c o l l a t e r a l impacts. 

3 . 1 . 2 . 1 . Summary of the c h a r a c t e r i s t i c s of the IGNITOR pro jec t .. 

I G N I T O R is a T o k a m a k p r o p o s e d by P r o f . C o p p i (MIT and S c u o l a 

N o r m a l e S u p e r i o r e d i P i s a ) i n o r d e r to ach ieve ign i t ion c o n d i t i o n s . 

I G N I T O R has e v o l v e d f r o m a l ine of h i g h - f i e l d dev ices s u c h as the 

A l c a t o r A and C and the F r a a c a t i T o r u s . In Jl 9S0 a c o n t r a c t for a 

f eas ib i l i t y study was g iven by C N E N to. Scu'oLa N o r m a l e S u p e r i o r e , 

this institute ac t ing as m a i n c o n t r a c t o r on behalf of a study g r o u p i n -
1 

c lud ine T e c n o m a s i o B r o w n B o v e r i . C N R Istituto dei P l a s m i di M i -

lano, N I R A , Stone and W e b s t e r , SN1A T e c h i n t , etc . In M a y 1981 

the F e a s i b i l i t y Study was c o m p l e t e d . A t the end of 1982 an A d Hoc 
• 

R e v i e w P a n e l appointed by the C o m m i s s i o n of the E u r o p e a n C o m m u 

ni t ies e x a m i n e d the s u m m a r y of the F e a s i b i l i t y Studv and pave an 

a d v i c e . .' | 
i 
i 

The main parameters of the machine are reported in Table 1. These 

parameters are not d e f i n i t e l y sfcttled. • 

T h e e x p e r i m e n t a l s y s t e m is c o m p o s e d of five m a i n i t e m s : the m a -
• 

chine core (4x4x4 m ) , the a u x i l i a r y heat ing s y s t e m ( R F ) , the e l e c 

t r i c a l supply s y s t e m , the t r i t i u m a y s t e m , the c r y o g e n i c s y s t e m and 

o t h e r a u x i l i a r i e s . T h e f i r s t three i t e m s cost each about 1/4 of the 

to ta l . T h e m a c h i n e r e q u i r e s a b i o l o g i c a l sh ie ld about~Z'm t h i c k and 

a remote hand l ing s y s t e m . 



3.1.2.2. Assessment of the, feasibility of Biting ICNITOR at Icpra 

The main problems to be considered are : 

. e l e c t r i c a l supply system 

. main b u i l d i n g and a u x i l i a r y systems 

. l i c e n s i n g 

and , i n a d d i t i o n : 

. f u e l h a n d l i n g , decontamination and waste treatment systens 

. a u s x i l i a r y systems 

. 'gener ic i n f r a s t r u c t u r e support . 

Only the f i r s t three items of t h i s l i s t have bees considered so fa r and 

the s tud ies are proceeding, 

As working hypo thes i s the f o l l o w i n g t i m i n g has been assumed ; three years 

(83-86) fo r des ign and c o n s t r u c t i o n and f i v e years (87-91) f o r the opera

t i o n . 

A) E l e c t r i c a l power supply 

T h e r e q u i r e m e n t s of I G N I T O R i n t e r m s o f p o w e r t r a n s i e n t s d e m a n d 

a r e s t i l l h a r d e r than those of J E T ( T a b l e 1) . B e i ^ g the e l e c t r i c a l 

s u p p l y a key i s s u e f o r s i t i n g , h i g h e s t p r i o r i t y has been g i v e n to i t s 

f e a s i b i l i t y and c o s t as s e s s m e n t . Cont rac t s have been e s t a 

b l i s h e d w i t h E N E L - C o m p a r t i m e n t o d i M i l a no , on the b a s i s of a 

q u e s t i o n n a i r e s i m i l a r to that s e t - u p d u r i n g the s i t e e n q u i r y f o r 

J E T and on the b a s i s of a p r e l i m i n a r y d e s i g n p r o p o s e d by T e c n o m a a i o 

B r o w n B o v e r i . T h e s e con tac t s have c o n f i r m e d the f e a s i b i l i t y of the 

s u p p l y d i r e c t l y f r o m the E N E L 380 k V g r i d at the b o r d e r o f the 

I s p r a C e n t r e . In the next days E N E L s h o u l d send a. f i r s t d e t a i l e d 

a n s w e r to the q u e s t i o n n a i r e i n c l u d i n g a p r e l i m i n a r y c o s t fo r the 

l i n e - u p to the m a i n t r a n s f o r m e r s t a t i o n on the I s p r a s i t e , and the 

c o n t r a c t u a l c o n d i t i o n s fo r the supp ly i n the pe r iod 1957-1 59) . 

T h e t r a n s f o r m e r s t a t i on shou ld be i n s t a l l e d i n the- C e n t r e r .ear to 

the E S S O R l o c a t i o n . T h e t i m e r e q u i r e d f o r the re=."-izfctior. of the 

c o n n e c t i o n and of the s t a t ion i s e v a l u a t e d to be tv-c y e a r s . 
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B. B u i l d i n g and a u x i l i a r y systems 

The best l oca t ion for I^ITO:; would be ins ide the ESSO?. protectee 

area . An ana lys i s of the p o s s i b i l i t y of i n s t a l l i n g the machine ins ide 

the main containment of ESSOR has shovn that th i s would not be ccn-

venier.t both from e c o - ^ - i c a l and technica l points of view. 

An area f o r a new b u i l d i n g ins ide the ESSOR fence that of fers o p t i 

mal condit ions from the point of view of e l e c t r i c a l connect ion, b u i l 

ding f o u n d a t i o n s , nuclear i n f r a s t r u c t u r e and general i n f r a s t r u c 

ture has been i d e n t i f i e d . 

C. L i c e n s i n g 

Ho major problems are.expected for l i c e n s i n g Indeed the t r i t i u m inven

tory in ICTNITOK should ~zt exceed 1 g ( ] 0 , 0 0 0 ' C i ; . 

The actual "release f erru l e" for gaseous e f f luents f r e a ESSO?. r e c t o r 

j i v e s ar.-ual re lease 200C C i 

13 vee'-is period JCOC C i 

success ive 24 h period 4 C i 

In caso c f absolute necess i ty these f igures csKi be r=ult ip l ied by a f a c t c r 5. 

In the case that ESSOR reactor w i l l be decommissioned, the L icens ing 

A u t h o r i t y should be asked to confirm the e x i s t i n g re lease a u t h o r i z a t i o n . 

For the c o n s t r u c t i o n l i c e n c e , a procedure s i m i l a r to that adopted for the 

Ifipra HC 40 Cyc lo tron recent ly ir_sta l led at Ispra ir. the fraae of the 

execution of the Fusion ?rogram, i s required (arc . 55 D?F. 13.2.196^. a . 185 

and DM £ . 1 . 1 9 7 7 ) . The l i c e n s i n g process is expected to take about 

tVD years . 

E) C o l l a t e r a l aspects 

Studies should be cont in^ id . One can ant i c ipa te thr.t a nraber of r e q u i r e 

ments juch a machine cc-Id f ind s. proper environment w i t h i n the JRC where 

appropriate s k i l l s and s-.rppcrts have been develcppec in the framework, cf 

the p r : j t a t r e (reactor sa fe ty , waste d i s p o s a l , ' f u s i m technology) . 
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3.5. Further Seeps cf the Assessment 

For the nest step (September) the a c t i v i t y v i j l l be : 

- Define from, a tecr.=i.cAl and economical point of viev? the e l e c t r i c a l 

supply system 

- Define the o v e r a l l layout of the bui ld ings and a u x i l i a r i e s and p r o v i 

de a prelim,inary caz evaluat ion • · . . 

- Check with the t e l ? cf Prof . Ccppi or. the cost recent vers ion of the 

design of the m*c'mim£, further requirements' of che s i t e . 

- Define and evaluate in d e t a i l the steps of the l i c e n s i n g procedure. 

i 
I 



Table 1 - Power Supply Requirements 

IGNITOR 

Total energy consumption pulse (GJ) 0.4 - 0.006 

(Toroidal and Poloidal Field Coils) 

Pulse durat ion: 

• raise time (sec) 2 

- plateau time (sec) 1 

Required pulse power: 

- active (MW) 600 

- reactive ( M V A R ) 500 

Pulse frequency (max) ' 3 / d ' " -

Max number of pulses 

- max. power 
T low power 

.5.000 
50.000 

J E T 

5.3 - 1.0 

13 

20 

575 

300 

6 / h 



APPENDIX I - IGNITOR Reference Specifications 

Geometrical 
Parameters 

Symbol Pre-compression Post-compression 

Major radius (cm) 
Minor radii product (cm 2) 
Plasma current (MA) 
Toroidal magnetic fiel d 
at R = R 0 (kG) 

Average beta <ß> 
Primary plasma heating 
method 
Auxiliary heating 
( L H . or I.CR.H.) 
Peak plasma density n Q 

Neutron wall loading . 
Maximum number of neu-
tronsper discharge 
Operatiorial life span 
Tritium injected (per 
discharge) 

Toroidal field pulse 
length (flat top) 

R.0 

a,b 
B11 

B 

109 
30.5 x 38 ( 

2.6 ' 

80forq^=»2 
100 f o r q ^ . 5 

Bei ow 1 % 

72.5 
25 x 31 

4 
120for q^=2 
150 for q ^ ~ 2.5 

Ohmic and adiabatic comr->ression 

5 MW with 0.4 sec pulse length 
~ I 0 i s / c m 3 in post-compijession phasö 
~ 1.6 MW/m 2 

5 x 10 ' 8 -* 
5 years 
15 c u r i e 

14 MJ of thermonuclear energy 

1.5 sec at 120 kG 
1 secat 150 kG 


