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INTRODUCTION 

The development o f  t h e  F a s t  Breeder  Reac to r  sys tem r e q u i r e s  a  d e t a i l e d  
knowledge of vo id  s w e l l i n g  c h a r a c t e r i s t i c s  i n  p i n  c l a d d i n g  and c o r e  s t r u c t u r a l  
m a t e r i a l s .  Fur thermore ,changes  i n  f u e l  s t r u c t u r e  and t h e  development of 
secondary  phases  have i m p o r t a n t  o p e r a t i o n a l  consequences .  Much o f  t h e  r e q u i r e d  
i n f o r m a t i o n  can o n l y  be o b t a i n e d  u t i l i z i n g  s p e c i a l i s t  examina t ion  methods 
such  as t r a n s m i s s i o n  e l e c t r o n  microscopy,  s c a n n i n g  e l e c t r o n  microscopy,  
x-ray microprobe a n a l y s i s  and p r e c i s i o n  d e n s i t y  measurement. A l l  o f  t h e s e  
methods i n v o l v e  d i f f i c u l t  specimen p r e p a r a t i o n  t e c h n i q u e s  which i n  t h e  c a s e  
of  n u c l e a r  m a t e r i a l  is compl ica ted  by h igh  a c t i v i t y  l e v e l s  and an a t t e n d a n t  
con tamina t ion  hazard .  

S u i t a b l e  r o u t e s  have been evo lved  a t  Dounreay o v e r  t h e  p a s t  y e a r s  u t i l i z i n g  
e x i s t i n g  r e s o u r c e s  and a s  a r e s u l t  t h e  v a r i o u s  p r e p a r a t i o n  s t a g e s  a r e  s c a t t e r e d  
th roughout  s e v e r a l  l a b o r a t o r i e s  w i t h i n  t h e  group.  T h i s  n e c e s s i t a t e s  f r e q u e n t  
specimen movement w i t h i n  t h e  a r e a .  I n  g e n e r a 1 , t h e  p r e p a r a t i o n  t e c h n i q u e s  
have r e l i e d  on p a r t i a l  s h i e l d i n g  t o  e f f e c t  some p r o t e c t i o n  t o  t h e  o p e r a t o r s  
and t h i s  t o g e t h e r  w i t h  t h e  need t o  use  a  l i m i t e d  amount of hand o p e r a t i o n  
has  g i v e n  r i s e  t o  some r a d i a t i o n  exposure  t o  t h e  l a b o r a t o r y  p e r s o n n e l .  T h i s  
h a s  been main ta ined  a t  an  a c c e p t a b l y  low l e v e l  by v i r t u e  o f  t h e  f o l l o w i n g : -  

1 .  low sample a c t i v i t y  a r i s i n g  f rom l o n g  "coo l ing"  t i m e s  

2 .  a  l i m i t e d  amount o f  m a t e r i a l  a v a i l a b l e  f o r  d e s t r u c t i v e  examina t ion  

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

4 .  pe r sonne l  r a d i a t i o n  exposure  limits s e t  s u f f i c i e n t l y  h igh  t o  e n a b l e  
h a n d l i n g  t o  be a c h i e v e d .  

The ph i losophy  adopted a t  Dounreay f o r  t h e  p r e p a r a t i o n  of such  samples  is 
similar t o  t h a t  o f  o t h e r  UKAEA e s t a b l i s h m e n t s  and h a s  been p r e s e n t e d  p r e v i o u s l y  ( 1 ) .  

The f u t u r e  e x p e r i m e n t a l  p r o g r a m e  a s s o c i a t e d  w i t h  PFR c a l l s  f o r  t h e  d e t a i l e d  
examina t ion  o f  an i n c r e a s e d  number of samples  w i t h  s h o r t e r  p e r i o d s  o f  c o o l i n g  
than p r e v i o u s l y  g i v e n .  Consequen t ly ,p lans  a r e  b e i n g  made t o  e r e c t  a  s u i t e  
of  c e l l s  s p e c i f i c a l l y  des igned  t o  p r e p a r e  s p e c i a l i s t  samples  from h igh ly -  
i r r a d i a t e d  plutonium-contaminated m a t e r i a l .  T h i s  paper  p r e s e n t s  t h e  background 
t o  and t h e  s a l i e n t  f e a t u r e s  i n c o r p o r a t e d  i n  t h e  d e s i g n .  

EXPERIMENTAL PROGRAMME 

The r e q u i r e d  programme can be b a s i c a l l y  c o n s i d e r e d  a s  two s e p a r a t e  p a r t s .  
F i r s t l y , t h e  s t u d y  of void  p r o d u c t i o n  ( 2 )  i n  c o r e  s t r u c t u r a l  and c l a d d i n g  
m a t e r i a l s  and s e c o n d l y , t h e  chemica l  changes  which o c c u r  under  i r r a d i a t i o n  
i n  t h e  f u e l  and f u e l / c a n  gap.  Void fo rmat ion  i n  most samples  is q u a n t i f i e d  
by t h e  p r e c i s i o n  measurement o f  m a t e r i a l  d e n s i t y  (31. Here measurements are 
made on c l e a n  con tamina t ion  f r e e  samples  which weigh i n  t h e  o r d e r  of 0 .3  gm. 
A s e l e c t e d  number of t h e  d e n s i t y  s a ~ p l e s  a r e  then  t aken  a s t a g e  f u r t h e r  and 
examined i n  t h e  t r a n s m i s s i o n  e l e c t r o n  microscope (TEMI. For t h i s  examina t ion  
t h e  samples  have t o  be i n  t h e  form o f  t h i n n e d  3 mm d i a m e t e r  d i s c s  f o r  i n s e r t i o n  
i n t o  t h e  TEM. A t  t h i s  s t a g e  t h e  samples  a r e  f r a g i l e  and e a s i l y  damaged. 
However, most  of  t h e  p r e p a r a t i o n  r o u t e  from b u l k  i r r a d i a t e d  m a t e r i a l  t o  
f i n a l  sample is common w i t h  t h a t  f o r  samples  which t e r m i n a t e  examina t ion  
a t  t h e  d e n s i t y  measurement s t a g e .  



Chemical changes i n  t h e  f u e l  and can gap a r e  i n v e s t i g a t e d  by t h e  use  o f  an 
e l e c t r o n  probe m i c r o a n a l y s e r  (EPMA). The s e n s i t i v i t y  o f  t h e  EPMA d e t e c t o r s  
t o  r a d i o a c t i v i t y  means t h a t  on ly  t h i n  s l i c e s  of  m a t e r i a l  can be  examined.  
For a c c u r a t e  measurements t h e  s u r f a c e  o f  t h i s  m a t e r i a l  must be  g i v e n  a 
diamond p o l i s h  and p r e f e r a b l y  an a t t a c k  p o l i s h .  Because o f  t h e  r e l a t i v e l y  
h i g h e r  s p e c i f i c  a c t i v i t y  o f  t h e  f u e l  samples  and t h e  p r e s e n c e  of  p lu ton ium,  
samples  f o r  t h i s  work a r e  p repared  by a comple te ly  s e p a r a t e  r o u t e  t o  t h a t  
f o r  t h e  void  s t u d y  samples .  

The f r a c t u r e  f a c e s  from p i e c e s  of  f a i l e d  f u e l  p in  c l a d d i n g  a r e  a l s o  examined 
i n  t h e  s c a n n i n g  e l e c t r o n  microscope (SEMI. These a r e  of  n e c e s s i t y  r e l a t i v e l y  
l a r g e  samples  w i t h  t h e  p o s s i b i l i t y  of a d h e r e n t  f u e l .  The samples  f o r  SEM 
examina t ion  e s s e n t i a l l y  f o l l o w  t h e  EPMA r o u t e .  

CURRENT SAMPLE PREPARATION ROUTES 

The s t e p s  invo lved  i n  t h e  p r e p a r a t i o n  of samples  f o r  vo id  s t u d i e s  have been 
e x t e n s i v e l y  reviewed i n  t h e  l i t e r a t u r e  (4) and are o n l y  b r i e f l y  o u t l i n e d  h e r e .  
They i n v o l v e : -  

1 .  r ig  breakdown 

2. s e c t i o n i n g  o f  f u e l  p i n s  o r  p i e c e s  of s t r u c t u r a l  m a t e r i a l  

3. removal of g r o s s  amounts of  f u e l  m a t e r i a l  

4 .  decon tamina t ion  t o  remove t r a c e s  of  p lutonium f u e l  r e s i d u e .  

I f  TEM work i s  r e q u i r e d ,  t h e  f o l l o w i n g  a d d i t i o n a l  s t e p s  a r e  n e c e s s a r y : -  

5.  e l e c t r o s p a r k  t r e p a n n i n g  of  3 mm d i s c s  

6 .  hand g r i n d i n g  u s i n g  a  s t e e l  b lock  t o  p r e - t h i n  t h e  d i s c  t o  N 0.13 mm 

7 .  e l e c t r o p o l i s h i n g  u s i n g  a  jet t e c h n i q u e  t o  p e r f o r a t e  t h e  d i s c .  

The p r e p a r a t i o n  r o u t e  f o r  EPMA samples  h a s  a l s o  been f u l l y  documented 15, 6) 
and t h e  c u r r e n t  p r a c t i c e  h a s  n o t  been changed s i g n i f i c a n t l y .  

Dur ing r o u t i n e  cerainographic examinat ion o f  f u e l  p in  s e c t i o n s  i n  a h e a v i l y  
s h i e l d e d  a l p h a  b e t a  gamma f a c i l i t y ,  i n t e r e s t i n g  f e a t u r e s  r e q u i r i n g  EPMA 
examina t ion  are i d e n t i f i e d .  A t h i n  s l i c e  c o n t a i n i n g  t h e  f u e l  s e c t i o n  is 
c u t  from t h e  m e t a l l o g r a p h i c  sample ,  u s i n g  a h igh  speed c u t t i n g  wheel .  The 
remnants  o f  t h e  o r i g i n a l  mount a r e  removed and t h e  f u e l  s l i c e  p l a c e d  i n  a  
pre-prepared mount and impregnated w i t h  c o l d - s e t t i n g  r e s i n .  T h i s  pre-  
p repared  mount c o n t a i n s  d e f i n a b l e  f e a t u r e s  which p e r m i t  a c c u r a t e  g r i n d i n g  
t o  known d e p t h s .  The ground sample is then  c o n v e n i e n t l y  p o l i s h e d  w i t h  
diamond a b r a s i v e s .  Fo l lowing  u l t r a s o n i c  c l e a n i n g ,  t h e  specimen is t r a n s f e r r e d  
i n  an  a l p h a  b e t a  gamma t r a n s f e r  f l a s k  t o  a p a r t i a l l y  s h i e l d e d  glovebox 
where t h e  o u t e r  p a r t  of t h e  mount is broken away from t h e  i n n e r  r i n g  t o  
g i v e  a s m a l l  d i a m e t e r  mount c o n t a i n i n g  t h e  p o l i s h e d  t h i n  s l i c e  o f  f u e l  p i n .  
Th i s  s m a l l  mount is f u r t h e r  c l e a n e d  u l t r a s o n i c a l l y  and loaded  i n t o  t h e  
EPMA specimen h o l d e r  where conduc t ing  p a i n t  is a p p l i e d  t o  g i v e  e l e c t r i c a l  
c o n t a c t .  The assembly is then  ready  f o r  t r a n s f e r  t o  t h e  i n s t r u m e n t  u s i n g  
a  s p e c i a l l y  des igned  a l p h a  s e a l e d  f l a s k .  The use  of t h e  s e a l e d  l o a d i n g  
f l a s k  t o g e t h e r  w i t h  t h e  i n s t a l l a t i o n  of  comprehensive l o c a l  s h i e l d i n g  
around t h e  EPMA h a s  v i r t u a l l y  e l i m i n a t e d  con tamina t ion  and r a d i a t i o n  haza rds  
d u r i n g  t h e  examinat ion s t a g e .  



The f i n a l  p a r t  o f  t h e  p r e p a r a t i o n  i n  t h e  p a r t i a l l y  s h i e l d e d  glovebox i n v o l v e s  
specimen h a n d l i n g  w i t h  Ledex g l o v e s  and tongs .  

The p r e p a r a t i o n  of  SEM samples  i n v o l v e s  similar hand l ing .  

PROPOSED PREPARATION ROUTES 

A s  i n d i c a t e d  p r e v i o u s l y  t h e  p r o j e c t e d  e x p e r i m e n t a l  programme f o r  PER m a t e r i a l  
i n v o l v e s  an i n c r e a s e  i n  t h e  annua l  th roughput  of  specimens w i t h  reduced  
c o o l i n g  times. The t a r g e t  is t o  p r o c e s s  300 samples  p e r  y e a r  f o r  d e n s i t y  
measurement and 200 f o r  TEM work. I n  most ,  b u t  n o t  a l l  c a s e s ,  one examina t ion  
would l o g i c a l l y  f o l l o w  t h e  o t h e r ,  and t h i s  would r e q u i r e  an i n c r e a s e  by a 
f a c t o r  of abou t  3 i n  t h e  p r e s e n t  r a t e  o f  p r o c e s s i n g .  It  is e s t i m a t e d  t h a t  
t h e  reduced c o o l i n g  time would enhance t h e  s p e c i f i c  a c t i v i t y  o f  t h e  m a t e r i a l  
by a  f a c t o r  of 3. 

The e x i s t i n g  specimen p r e p a r a t i o n  r o u t e s  i n v o l v e  a  number of f a c i l i t y - t o -  
f a c i l i t y  f l a s k  movements and canno t  be c o n s i d e r e d  as e f f i c i e n t  i n  terms 
of  manpower o r  i n  t h e  time r e q u i r e d  t o  p r o c e s s  a  p a r t i c u l a r  specimen.  I n  
o r d e r  t o  overcome t h i s  d e f i c i e n c y  and a l s o  keep o p e r a t o r  exposure  t o  a low 
l e v e l , a  new f u l l y  s h i e l d e d  s u i t e  of  c e l l s  h a s  been des igned  f o r  specimen 
p r e p a r a t i o n .  The f a c i l i t y  w i l l  c o n t a i n  t h e  p r e p a r a t i o n  r o u t e  f o r  v o i d  
s t u d y  samples  from s t a g e  3  onwards and t h e  l a t e r  s t a g e s  i n  t h e  r o u t e  f o r  
EPMA and SEM samples .  A l l  e x i s t i n g  s t e p s  a r e  r e t a i n e d  b u t  f u l l  o p e r a t o r  
p r o t e c t i o n  is main ta ined  th roughout .  F i g u r e  1 shows t h e  f low diagram f o r  
m a t e r i a l  movement through t h e  f a c i l i t y .  

~ 
~ -~ . . 

A l l  samples  e n t e r  t h e  f a c i l i t y  from remote a l p h a  b e t a  gamma c e l l s  by t h e  
use  of  a  P a d i r a c  f l a s k .  The vo id  s t u d y  samples  then p r o g r e s s  a l o n g  t h e  
f a c i l i t y ,  a l l  t r a c e s  of Pu b e i n g  removed b e f o r e  they  e n t e r  c e l l  4 .  T h i s  
i n v o l v e s  t h e  i n t e r e s t i n g  p r i n c i p l e  o f  one  f a c i l i t y  embracing bo th  a l p h a  
and non-alpha a r e a s .  From c e l l  4 t h e  p lutonium f r e e  samples  can be  s e n t  
t o  and from an e x t e r n a l  d e n s i t y  measur ing c e l l  by a  pneumatic t r a n s f e r  
sys tem.  The samples  c o n t i n u e  a l o n g  t h e  f a c i l i t y ,  p re - th inned  TEM d i s c s  
p a s s i n g  t o  a s h i e l d e d  b l i s t e r  c e l l  and b u l k  r e j e c t  m a t e r i a l  t o  was te .  
It is i n t e n d e d  t o  e l e c t r o p o l i s h  t h e  p re - th inned  d i s c s  i n  t h e  b l i s t e r  c e l l .  
Handl ing w i l l  be through glovebox g l o v e s  u s i n g  tweezers  s o  t h a t  some hand 
dose  w i l l  be i n v o l v e d .  The s h i e l d i n g  w i l l  p r o v i d e  adequa te  body p r o t e c t i o n .  
The technology f o r  f u l l y  remote e l e c t r o p o l i s h i n g  and h a n d l i n g  of p e r f o r a t e d  
TEM d i s c s  is n o t  s u f f i c i e n t l y  developed f o r  i ts  adop t ion  i n  t h e  c u r r e n t  
d e s i g n ;  however, t h e  d e s i g n  is s u f f i c i e n t l y  f l e x i b l e  t o  pe rmi t  f u t u r e  
i n s t a l l a t i o n .  The p r e p a r e d  f r a g i l e  d i s c s  f o r  examinat ion i n  t h e  TEM emerge 
from t o t a l  e n c l o s u r e  i n t o  a  fume cupboard v i a  a s m a l l  d iamete r  La Calhene 
h a t c h .  Here they  a r e  loaded  i n t o  t h e  TEM sample h o l d e r  and t r a n s f e r r e d  
t o  t h e  i n s t r u m e n t .  

The EPMA and SEM samples  p a s s  from t h e  r e c e p t i o n  c e l l  and p r o g r e s s  by a  
r o u t e  s e p a r a t e  t o  t h a t  f o r  t h e  vo id  s t u d y  samples .  A l l  o p e r a t i o n s  p r e v i o u s l y  
done by glovebox g l o v e s  and p a r t i a l  s h i e l d i n g  w i l l  be done w i t h  remote 
h a n d l i n g  and f u l l  s h i e l d i n g .  The f a c i l i t y  is compat ib le  w i t h  t h e  custom- 
b u i l t  s e a l e d  f l a s k  used p r e v i o u s l y  t o  t r a n s f e r  samples  t o  t h e  EPMA and 
t h i s  method w i l l  b e  r e t a i n e d  f o r  t h e  f i n a l  t r a n s f e r .  



NEW CELL DESIGN 

A p l a n  view of  t h e  proposed f a c i l i t y  is shown i n  F i g u r e  2 .  T h i s  c l e a r l y  
shows t h e  i n d i v i d u a l  c e l l s ,  t h e i r  purpose  and t h e  numbering g i v e n  t o  each .  
A more d e t a i l e d  i s o m e t r i c  drawing o f  t h e  f a c i l i t y  i s  shown i n  F i g u r e  3. 

The s h i e l d i n g  i s  des igned  t o  g i v e  a  maximum e x t e r i o r  s u r f a c e  d o s e  o f  2 .5  p Gy 
(0 .25  mR)/hr d u r i n g  t h e  p r o c e s s i n g  of t h e  most a c t i v e  specimens  l i k e l y  t o  
be handled.  The s h i e l d i n g  on t h e  working f a c e s  i s  c o n s t r u c t e d  f rom s t e e l  
p l a t e s  b o l t e d  t o g e t h e r  i n  s u i t a b l e  s e c t i o n s .  On most of  t h e  c e l l s ,  p a r t  
o f  t h e  s h i e l d i n g  i s  removable t o  p r o v i d e  g loved  a c c e s s  f o r  decon tamina t ion  
t o  low l e v e l s  and t o  a l l o w  equipment maintenance.  T h i s  f e a t u r e  i s  i l l u s t r a t e d  
i n  F i g u r e  3 ;  t h e  s h i e l d i n g  w i l l  be removed by t h e  u s e  of a f o r k l i f t  d e v i c e .  
Permanent s h i e l d i n g  on ly  is provided on t h e  r e c e p t i o n  c e l l .  High d e n s i t y  
c o n c r e t e  is used f o r  s h i e l d i n g  non-working f a c e s .  

Alpha s e a l i n g  is m a i n t a i n e d  by p r o v i d i n g  a s e p a r a t e  i n t e r n a l  a l p h a  box 
w i t h  g a i t e r s  a s  a p p r o p r i a t e .  I n d i v i d u a l  g lovebox modules can be r e p l a c e d  
a f t e r  d i s m a n t l i n g  t h e  s h i e l d i n g  a t  t h a t  p o i n t .  The v e n t i l a t i o n  f o r  t h e  
f a c i l i t y  is c o n t r o l l e d  by a  Vortex a m p l i f i e r ,  a f l u i d i c s  d e v i c e  c a p a b l e  
of  p r o v i d i n g  a h i g h  degree  of s a f e t y  ( 7 ) .  With t h i s  sys tem,  an inward 
a i r f l o w  of PJ l  m/sec  is e s t a b l i s h e d  a t  t h e  p o r t  open ing  i n  t h e  e v e n t  of 
a  complete  l o s s  o f  a g l o v e  o r  g a i t e r .  

- - ~. 

The s p e c i f i c a t i o n  f o r  each  i n d i v i d u a l  c e l l  i s  g i v e n  below:- 

C e l l  i a  ( R e c e p t i o n  C e l l )  

A s h i e l d e d  a l p h a  t i g h t  e n c l o s u r e  which houses  t h e  a c t i v e  f i l t e r  change 
u n i t  c o n t a i n i n g  t h r e e  25 l i t r e s / s e c  HEPA f i l te rs .  I n - c e l l  equipment i n c l u d e s  
t h r e e  u l t r a s o n i c  c l e a n i n g  b a t h s .  I n c o r p o r a t e d  i n  t h i s  c e l l  is a  non-ac t ive  
p o s t i n g  p o r t .  A p a d i r a c  t r a n s f e r  sys tem i s  provided f o r  p o s t i n g  con tamina ted  
m a t e r i a l s .  

Remote h a n d l i n g  is prov ided  by t h r e e  s e t s  o f  c o n v e n t i o n a l  b a l l  and tong  
u n i t s  w i t h  a l p h a  s e a l e d  g a i t e r s .  

Th i s  c e l l  w i l l  ho ld  t h e  a l p h a  b e t a  gamma m a t e r i a l ,  i n c l u d i n g  f u e l  samples  
f o r  SEM r o u t i n g .  I n i t i a l  c l e a n i n g  o f  t h e  specimens  w i l l  be under taken  
i n  t h i s  c e l l  p r i o r  t o  t r a n s f e r  t o  c e l l s  l b ,  2  o r  4 .  

V e n t i l a t i o n  e x t r a c t  f o r  a l l  t h e  c e l l s  i n  t h e  f a c i l i t y  w i l l  be r o u t e d  through 
t h e  a c t i v e  f i l t e r  bank and d u c t e d  away t o  a 125 l i t r e s / s e c  Vortex a m p l i f i e r .  

C e l l  1b  and l c  (SEM Sample P r e p a r a t i o n  Cells) 

These two c e l l s  are combined i n  one s h i e l d e d  a l p h a  t i g h t  e n c l o s u r e ,  d i v i d e d  
by a p a r t i t i o n  t o  g i v e  c l e a n  and d i r t y  a r e a s ,  t h e  s i d e  a d j a c e n t  t o  t h e  
r e c e p t i o n  c e l l  b e i n g  t h e  d i r t y  a r e a .  A 200 mm g a s  t i g h t  p o s t l n g  p o r t  is 
t o  be  f i t t e d  i n  t h e  gamma s h i e l d i n g  between c e l l s  l a  and l b .  

I n - c e l l  equipment i n  t h e  d i r t y  c e l l  ( I b )  i s  t o  i n c l u d e  a  v i c e  c a p a b l e  of 90° 
r o t a t i o n ,  a  m e t a l  saw and an u l t r a s o n i c  c l e a n i n g  b a t h  which w i l l  be s h a r e d  
between both  con tamina ted  and c l e a n  s e c t i o n s .  



Remote h a n d l i n g  f o r  c e l l  l b  is prov ided  by two c o n v e n t i o n a l  b a l l  and t o n g  
u n i t s  w i t h  a l p h a  s e a l e d  g a i t e r s .  C e l l  I c  equipment i s  t o  i n c l u d e  specimen 
magni f i ed  viewing by c l o s e d  c i r c u i t  TV. Two "Tru-motion mini-manip" m a s t e r /  
s l a v e  m a n i p u l a t o r s  p r o v i d e  t h e  remote  h a n d l i n g  f o r  t h i s  c e l l .  

A p o s t i n g  p o r t  f o r  t h e  SEM t r a n s f e r  f l a s k  i s  p rov ided  on t h e  f r o n t  working 
f a c e  of t h e  c e l l .  

Note: Both c e l l s  l b  and l c  w i l l  be  run w i t h  an  i n e r t  gas atmosphere .  

Cell 2 ( E l e c t r o p o l i s h i n g  Cel l )  

T h i s  is a  s h i e l d e d  a l p h a  t i g h t  e n c l o s u r e  w i t h  remote h a n d l i n g  p rov ided  
by two c o n v e n t i o n a l  b a l l  and tong  u n i t s  w i t h  a l p h a  s e a l e d  g a i t e r s .  I n - c e l l  
equipment i n c l u d e s  an u l t r a s o n i c  c l e a n i n g  b a t h  and specimen e l e c t r o p o l i s h i n g  
f a c i l i t i e s .  

I n i t i a l l y  c l e a n e d  bulk  samples  w i l l  be t r a n s f e r r e d  i n t o  t h i s  c e l l  from c e l l  l a  
f o r  f u r t h e r  u l t r a s o n i c  c l e a n i n g  and e l e c t r o p o l i s h i n g  t o  produce a m i r r o r  b r i g h t  
f i n i s h  on t h e  bu lk  specimens .  

C e l l  3 (Moni to r ing  Ce l l )  

C e l l  3 is a  s h i e l d e d  a l p h a  t i g h t  e n c l o s u r e  f i t t e d  w i t h  m o n i t o r i n g  equipment 
f o r  a l p h a  b e t a  gamma a c t i v i t y ,  and an u l t r a s o n i c  c l e a n i n g  b a t h .  Two con- 
v e n t i o n a l  b a l l  and tong  u n i t s  w i t h  a l p h a  s e a l e d  g a i t e r s  s e r v e  t h i s  c e l l .  
A c l o s e  v iewing b i n o c u l a r  sys tem i s  a l s o  p rov ided .  

I n  t h i s  c e l l  i n s p e c t i o n  o f  t h e  b o r e s  o f  t h e  f u e l  p i n  c l a d d i n g  w i l l  be under-  
t aken .  As well as f u r t h e r  u l t r a s o n i c  c l e a n i n g  o f  t h e  specimens  t h i s  c e l l  
a l s o  c a t e r s  f o r  gamma and beta/gamma a c t i v i t y  level .  measurements o f  t h e  
specimens .  

Cell 4 ( T r a n s f e r / S t o r a g e  C e l l )  

A s h i e l d e d  c e l l  c o n t a i n i n g  a pneumatic t r a n s f e r  t e r m i n a l  and specimen c a r r i e r  
l o a d i n g  equipment.  The f l i g h t  l i n e s  w i l l  be l i n k e d  v i a  a  d i v e r t e r  t o  t h e  
s h i e l d e d  d e n s i t y  measur ing f a c i l i t i e s  and an a d j a c e n t  b e t a  gamma s h i e l d e d  
specimen p r e p a r a t i o n  c e l l .  I n c o r p o r a t e d  i n  t h e  f l o o r  is a  s h i e l d e d  a r e a  
f o r  t h e  s t o r a g e  o f  bu lk  samples .  Two "Tru-motion mini-manip" m a s t e r / s l a v e  
m a n i p u l a t o r s  w i l l  be used f o r  remote hand l ing .  

A s m a l l  g a s  t i g h t  p o r t  between t h i s  c e l l  and c e l l  3 e n s u r e s  t h a t  o n l y  t h e  
s m a l l e s t  o f  specimens  can be t r a n s f e r r e d , t h e r e b y  r e d u c i n g  t h e  r i s k  o f  a l p h a  
con tamina t ion  i n  t h e  r e s t  of t h e  f a c i l i t y .  

C e l l  5 (Machining C e l l )  

This  is a  s h i e l d e d  e n c l o s u r e  s e r v e d  by two "Tru-motion mini-manip" master/ 
s l a v e  m a n i p u l a t o r s  f o r  remote hand l ing .  The equipment i n  t h e  c e l l  w i l l  
i n c l u d e  a modif ied  s p a r k  e r o s i o n  head,  small d r i l l  s t a n d  and t r e p a n n i n g  
t o o l  and u l t r a s o n i c  c l e a n i n g  b a t h s .  A g a s  t i g h t  p o s t i n g  p o r t  i n c o r p o r a t e d  
i n  t h e  p a r t i t i o n  wall between c e l l s  4 and 5 w i l l  be used f o r  s a q p l e  through 
t r a n s f e r .  

The 3 mm d i a m e t e r  TEM d i s c s  w i l l  be c u t  from t h e  bu lk  m a t e r i a l  i n  t h i s  c e l l .  
It  w i l l  a l s o  be p o s s i b l e  t o  s e c t i o n  l a r g e  samples  u s i n g  s low speed c u t t i n g  
wheels.  
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C e l l  6 ( G r i n d i n g  C e l l )  

T h i s  is a s h i e l d e d  ce l l  s e r v e d  by two "Tru-motion mini-manip" m a s t e r / s l a v e  
m a n i p u l a t o r s .  I n - c e l l  equipment i n c l u d e s  an u l t r a s o n i c  c l e a n i n g  b a t h ,  a  
custom b u i l t  g r i n d i n g  machine and a  micrometer  measur ing sys tem.  

The 3  mm d i a m e t e r  TEM d i s c s  w i l l  he ground down i n  t h i s  c e l l  t o  a t h i c k n e s s  
of  approx imate ly  0 . 1 3  mm, measured and c l e a n e d  b e f o r e  p a s s i n g  t h r o u g h  t h e  
i n t e r c e l l  p o s t i n g  p o r t  t o  t h e  b l i s t e r  c e l l  f o r  f i n a l  p r e p a r a t i o n .  

The end w a l l  o f  c e l l  6 w i l l  i n c o r p o r a t e  a  p o s t i n g  p o r t  f o r  f l a s k  p o s t i n g  
of  unwanted b e t a  gamma a c t i v e  specimens and b e t a  gamma was te  m a t e r i a l .  

B l i s t e r  C e l l  

T h i s  is a s h i e l d e d  g l o v e  box c o n t a i n i n g  s p e c i a l i s t  e l e c t r o p o l i s h i n g  equipment 
f o r  t h e  f i n a l  p r e p a r a t i o n  o f  t h e  TEM d i s c s .  A l i O  mm La Calhene t y p e  p o s t i n g  
p o r t  is i n c o r p o r a t e d  i n  t h e  s i d e  wall f o r  t h e  t r a n s f e r  o f  m a t e r i a l .  

Fume Hood 

A small fume hood w i l l  be p rov ided  a d j a c e n t  t o  t h e  c e l l  having a  p o s t i n g  
p o r t  compat ib le  w i t h  t h e  110 mm p o s t i n g  p o r t  on t h e  b l i s t e r  c e l l .  T h i s  
is t o  pe rmi t  TEM d i s c s  and consumable m a t e r i a l s  t o  be pos ted  i n  and o u t  
of  t h e  f a c i l i t y  w i t h o u t  con tamina t ion  haza rd .  

Common I t ems  

The f o l l o w i n g  i t e m s  s e r v e  s e v e r a l  c e l l s : -  

1 .  A c l o s e d  c i r c u i t  t e l e v i s i o n  sys tem u s i n g  cameras w i t h  macro zoom l e n s e s  
w i l l  be  i n s t a l l e d .  T h i s  sys tem w i l l  mainly  s e r v e  c e l l s  l c ,  5 & 6.  

2 .  A f o r k l i f t  t r u c k  w i l l  be  s u p p l i e d  f o r  l o w e r i n g  and removal o f  t h e  
ce l l  s h i e l d e d  d o o r s .  

3. L i g h t i n g  f o r  each  c e l l  is t o  be p rov ided  from 400 watt h igh  p r e s s u r e  
sodium lamps (GEC type  SON/p 400 watt 220-250 v o l t  w i t h  a s s o c i a t e d  
c o n t r o l  g e a r ) .  

Concluding Remarks 

The p r i n c i p l e  h a s  been adopted throughout  t o  d e s i g n  a f a c i l i t y  which is 
e x t r e m e l y  f l e x i b l e  and c a p a b l e  of hous ing  s p e c i a l i s t  specimen p r e p a r a t i o n  
r o u t e s  f o r  many y e a r s  t o  come. The modular d e s i g n  concep t  w i l l  pe rmi t  
r a d i c a l  b u t  r e l a t i v e l y  cheap m o d i f i c a t i o n  o f  i n d i v i d u a l  c e l l s  w h i l s t  more 
minor m o d i f i c a t i o n s  can be t a c k l e d  e a s i l y  by g loved  a c c e s s  a f t e r  removing 
t h e  r e t r a c t a b l e  s h i e l d i n g .  I n  a d d i t i o n ,  t h e  s h i e l d i n g  is adequa te  t o  cope 
w i t h  i n c r e a s e d  a c t i v i t y  and t h e  v e n t i l a t i o n  is t o  t h e  b e s t  o f  modern s t a n d a r d s .  
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