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EXPERIENCE WITH MAY PACKS I N  THE 

NUCLEAR SAFETY PILOT PLANT 

L. F .  P a r s l y ,  Jr. 

ABSTRACT 

May packs  have been used  e x t e n s i v e l y  i n  
t h e  Nuclear  S a f e t y  P i l o t  P l a n t  t o  c o l l e c t  
f i s s i o n  p roduc t  samples .  T h i s  r e p o r t  p r e s e n t s  
o u r  e x p e r i e n c e  and i n d i c a t e s  areas where f u r t h e r  
development is recommended. W e  have not t r i ed  
t o  p r e s e n t  a l l  a v a i l a b l e  d a t a ,  bu t  r a t h e r  t o  
p r e s e n t  and d i s c u s s  t y p i c a l  r e s u l t s .  

P a r t i c u l a r  problems i n c l u d e  1 )  p o s s i b l e  
l o s s  of e f f i c i e n c y  by s i l v e r - p l a t e d  coppe r  
s c r e e n s  i n  t h e  p r e s e n c e  of 1 0 0  + 7'0 r e l a t i v e  
humid i ty ,  and 2) e x c e s s i v e  d e p o s i t i o n  of 
p a r t i c u l a t e  m a t e r i a l  i n  i n l e t  check  v a l v e s  
when sampling steam-air mix tu res .  We t h i n k  
t h e  l a t t e r  happens because t h e  v a l v e  s u r f a c e s  
are wet ted by condensa te .  

INTRODUCTION 

The Nuclear  S a f e t y  P i lo t ;  P l a n t  (NSPP) is an e x p e r i m e n t a l  

f a c i l i t y  f o r  s t u d y  of t h e  behav io r  of f i s s i o n  p r o d u c t s  i n  

conta inment  s y s t e m s ,  '-' 
by 15 f t  s t r a i g h t  s i d e )  v e r t i c a l  c y l i n d r i c a l  p r e s s u r e  v e s s e l ,  

a f u r n a c e  i n  which UO:, f u e l  specimens can  be mel ted  by means 

of a plasma j e t ,  a f i l t e r  t e s t  loop ,  o t h e r  a u x i l i a r i e s ,  and 

sampl ing  s y s t e m s .  

1% i n c l u d e s  a 1350 f t 3  (10 ft d i a  

May packs are a i r  sampl ing  d e v i c e s  used  p r i n c i p a l l y  t o  

c h a r a c t e r i z e  i o d i n e .  The device as  o r i g i n a l l y  devised by 

F. G .  May of t h e  Atomic Energy Research  E s t a b l i s h m e n t ,  
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H a r w e l l ,  England, c o n s i s t e d  of s p e c i a l l y  c l e a n e d  copper  

s c r e e n s ,  a m i l l i p o r e  f i l t e r ,  a charcoa l - impregnated  f i b e r -  

g l a s s  f i l t e r  and an a c t i v a t e d  c h a r c o a l  bed. T h i s  s i n c e  has 

been modi f ied  i n  s e v e r a l  ways, and v e r s i o n s  used  I n  t h e  

Nuclear  S a f e t y  P i l o t  P l a n t  a r e  d e s c r i b e d  i n  t h e  body of t h e  

r e p o r t  a 

May packs have been a p p l i e d  i n  t h e  NSPP t o  t a k e  samples  

of t h e  model containment  v e s s e l  a tmosphere,  t h e  g a s e s  be ing  

t r a n s f e r r e d  from t h e  f u r n a c e  i n t o  t h e  model containment  

v e s s e l s  gases be ing  purged from t h e  v e s s e l  a f t e r  an e x p e r i -  

ment, and gases be ing  c i r c u l a t e d  through t h e  Lest f i l t e r  

s y s t e m .  Some of t h e  exper iments  have invo lved  d r y  a i r  atmos- 

p h e r e s ;  o t h e r s  have involved  air-steam mixtures .  I n  t h e  

l a t t e r ,  t h e  r e l a t i v e  humidi ty  is always 100%and  some en- 

t r a i n e d  l i q u i d  water may be p r e s e n t .  We have used  rap t o  

110 May packs i n  a s i n g l e  exper iment ,  and ove r  t h e  pas t  t h r e e  

y e a r s  have used seve ra l  hundred May packs i n  our  expe r imen t s ,  

Consequent ly ,  w e  have accumulated a wea l th  o f  d a t a  on 

t h e  performance of May packs i n  v a r i o u s  e x p e r i m e n t a l  s i t u -  

a t i o n s .  The purpose of t h i s  r e p o r t  is t o  summarize our  

e x p e r i e n c e ,  and t o  d i s s e m i n a t e  t h e  in fo rma t ion  we have ac-- 

cumulated on May pack pe~fornnance 

SUMMARY AND CONCLUSIONS 

W e  have found modi f ied  May packs  t o  be reasonably e f -  

f e c t i v e  sampling d e v i c e s  both f o r  r u n s  i n  which i o d i n e  is 

p r e s e n t  a l o n e  and r u n s  i n  which a mix tu re  of f i s s i o n  p r o d u c t s  

is p r e s e n t .  Our da ta  show t h a t  May packs are e f f e c t i v e  i n  

c o l l e c t i n g  e s s e n t i a l l y  all of t h e  a c t i v i t y  i n  t h e  gas 

samples  

W e  b e l i e v e  t h a t  t h e r e  are several  short-comings i n  % h e  

p r e s e n t  May pack d e s i g n  and t h a t  some s i m p l i f i c a t i o n  of t he  

d e v i c e s  is a l s o  p o s s i b l e ,  W e  do n o t  c o n s i d e r  i t  d e s i r a b l e  
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t o  col lect  as  much of t h e  p a r t i c u l a t e  a c t i v i t y  as w e  do on 

t h e  i n l e t  check  v a l v e s .  We p l a n  t o  t r y  keeping  t h e  v a l v e s  

d r y  by u s i n g  a steam j a c k e t  t o  m a i n t a i n  them a t  a h i g h  

enough t empera tu re  t o  p r e v e n t  condensa t ion ,  

W e  s u s p e c t  t h a t  I ,  behaves i n  a d i f f e r e n t  way i n  tlie 

p r e s e n c e  of s team t h a n  i t  does  i n  d r y  a tmospheres .  W e  would 

l i k e  t o  see expe r imen t s  conducted  t o  o b t a i n  d a t a  on the  

behav io r  of known i o d i n e  compounds i n  May packs  under  v a r i o u s  

c o n d i t i o n s .  These c o n d i t i o n s  shou ld  i n c l u d e  100 i- 70 r e l a t i v e  

humidi ty  ( i . e e ,  a i r  comple t e ly  s a t u r a t e d  and some l i q u i d  

water p r e s e n t ) .  

W e  f e e l  t h a t  t h e  b e s t  f i l t e r  medium f o r  p a r t i c l e s  h a s  

n o t  been found. The idea l  p a r t i c l e  f i l t e r  would have 

>99.95'$0 e f f i c i e n c y ,  be r e a d i l y  s o l u b l e  (bu t  not i n  wa te r )  and 

a d s o r b  a n e g l i g i b l e  q u a n t i t y  of i o d i n e .  S o l u b i l i t y  is de- 

s i r a b l e  from two p o i n t s  of view: i t  f a c i l i t a t e s  e l e c t r o n  

microscope s l i d e  p r e p a r a t i o n  and it makes i t  p r a c t i c a b l e  t o  

d i s s o l v e  samples  and use  some w e t  c h e m i s t r y .  Our a n a l y t i c a l  

c h e m i s t s  found it a lmost  imposs ib l e  t o  g e t  a l l  o f  the a c t i v i t y  

o f f  of t h e  a b s o l u t e  f i l t e r  medium. 

W e  b e l i e v e  i t  is worthwhile  t o  make a DOP ( d i o c t y l  

p h t h a l a t e )  test  on each  May pack t o  a s s u r e  p rope r  i n s t a l -  

l a t i o n  of t h e  h i g h - e f f i c i e n c y  f i l t e r .  When w e  f i r s t ,  d i d  

t h i s ,  w e  found l o w  e f f i c i e n c i e s  ( r ang ing  down t o  35%) on 

approx ima te ly  25%of t h e  May packs.  These r e s u l t s  'lied us t o  

modify t h e  f i l t e r  i n s t a l l a t i o n  i n  order t o  s e a l  t h e  f i l t e r s  

b e t t e r .  However, w e  still  f i n d  1 0  t o  20% of t h e  f i l t e r s  

i n i t i a l l y  f a i l  t h e  DOP t e s t  (we r e q u i r e  >99.9570 e f f i c i e n c y )  

W e  b e l i e v e  the role of t h e  c h a r c o a l  paper  shou ld  be 

e v a l u a t e d  c r i t i c a l l y .  W e  a r e  n o t  s u r e  w h a t ,  i f  a n y t h i n g ,  

it is t e l l i n g  us. 

W e  recommend t h e  use of o n l y  two charcoal beds, s i n c e  

o u r  data show t h a t  a d d i t i o n a l  beds c o l l e c t  n e g l i b i b l e  amounts 

of  material. 
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Our recommendation f o r  a May pack would be a s  f o l l o w s :  

1. I n l e t  check  v a l v e  ( t o  i s o l a t e  t h e  May pack 

2 .  5 s i l v e r - p l a t e d  s c r e e n s  

3 .  Absolu te  f i l t e r  

4 .  C h a r c o a l  bed 

5. C h a r c o a l  bed 

when no sample is be ing  t a k e n )  

We s u g g e s t  a n a l y s e s  be run  a s  f o l l o w s :  

1. 

2. 

3 .  

4 .  
5,  

6. 

7 .  

8.  

Composite of swabs of check  v a l v e  i n l e t  and 
o u t l e t  s e c t i o n s  p l u s  check  v a l v e  i n t e r n a l s .  

S i l v e r - p l a t e d  screen N o .  1 

S i l v e r - p l a t e d  s c r e e n  N o .  2 

S i l v e r - p l a t e d  s c r e e n s  N o s .  3-5 

Absolu te  f i l t e r  

S e a l s ,  e t c . ,  a s s o c i a t e d  w i t h  f i l t e r  

Charcoa l  bed N o .  1 (assembled)  

C h a r c o a l  bed N o .  2 (assembled) .  

T h i s  is  a s i g n i f i c a n t  r e d u c t i o n  i n  t h e  number of samples  

t o  be ana lyzed  ove r  t h e  t o t a l s  of 23  (complete  l o a d i n g )  or 13 

( s i l v e r  s c r e e n s  p l u s  c h a r c o a l  pape r  o m i t t e d )  which w e  had i n  

many of t h e  N S P P  r u n s .  W e  s u g g e s t  t h a t  a s o l u b l e  a b s o l u t e  

f i l t e r  shou ld  be used  and t h a t  w e t  c h e m i c a l  a n a l y s e s  shou ld  

be used  whenever t h e r e  is a complex f i s s i o n  p roduc t  mix tu re  

and one i s o t o p e  dominates .  I t  shou ld  be p o s s i b l e  t o  deve lop  

p rocedures  i n  which some f r a c t i o n a t i o n  is done and gamma r a y  

s p e c t r o m e t r y  is used  t o  r e s o l v e  r e s u l t i n g  s i m p l e r  mix tu res .  

W e  t h i n k  it w i l l  be h e l p f u l  t o  coun t  t h e  f i r s t  two 

s i l v e r - p l a t e d  s c r e e n s  s e p a r a t e l y  from t h e  remainder  because 

t h e  r a t i o  of a c t i v i t y  on t h e s e  two i n  p a r t i c u l a r  a p p e a r s  t o  

g i v e  some s i g n i f i c a n t  d a t a  on how i o d i n e  is behaving.  

Any sampler  l o a d i n g  one recommends is n e c e s s a r i l y  a 

compromise. On t h e  one hand, w e  want t o  get a l l  of t h e  
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u s e f u l  d a t a  p o s s i b l e ;  on t h e  o t h e r ,  w e  need t o  keep c o s t  and 

t i m e  f o r  sample p r e p a r a t i o n ,  un load ing ,  and a n a l y s i s  w i t h i n  

r eason .  We f e e l  t h a t  t h e  recommended l o a d i n g  and a n a l y t i c a l  

p rocedure  r e p r e s e n t  a r e a s o n a b l e  compromise. 

EQUIPMENT 

I n  t h i s  s e c t i o n  w e  describe how t h e  May packs a r e  

c o n s t r u c t e d ,  p rocedures  f o r  assembly and t e s t i n g ,  o p e r a t i o n a l  

t e c h n i q u e s  and p rocedures  f o r  d i sa s sembly  and a n a l y s i s .  

S i n c e  t h e  purpose  of t h e  NSPP is  t o  s t u d y  the  behav io r  of 

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

i n  a water r e a c t o r  conta inment  b u i l d i n g  a f t e r  a lo s s -o f -  

c o o l a n t  a c c i d e n t ,  most of ou r  o p e r a t i o n  must be c a r r i e d  o u t  

r emote ly ,  and many of t h e  expe r imen t s  have been done i n  steam 

atmospheres .  I n  t h e  e a r l y  stages of t h e  program, w e  decided 

t h a t  it would be best t o  p u t  t h e  MCV atmosphere sample r s  

i n s i d e  t h e  v e s s e l .  T h i s  minimized problems of l o s s e s  i n  

sampl ing  l i n e s  and condensa t ion  of s team i n  t h e  sample r s ,  

and we b e l i e v e  i t  w a s  a good d e c i s i o n .  

The purpose of a May pack is t o  d i f f e r e n t i a t e  among 

t h e  s e v e r a l  i o d i n e  forms which may e x i s t .  The c h e m i s t r y  of 

i o d i n e  is complex, and s e v e r a l  i o d i n e  forms have been 

i d e n t i f i e d .  These  i n c l u d e  e l e m e n t a l  i o d i n e  (I2), hydrogen 

i o d i d e  (HI), p a r t i c u l a t e  forms (which p robab ly  i n c l u d e  both  

s o l i d  i o d i n e  compounds and I,  or H I  adsorbed on o t h e r  s o l i d s ) ,  

me thy l  i o d i d e  and its homologs, and u n i d e n t i f i e d  h igh-  

molecular-weight  o r g a n i c  i o d i d e s .  The i n t e n t  i n  t h e  o r i g i n a l  

May pack w a s  t o  c o l l e c t  I ,  on coppe r ,  p a r t i c u l a t e s  on a 

membrane f i l t e r ,  the  high-molecular-weight o r g a n i c s  on char- 

coa l - impregnated  f i l t e r  p a p e r ,  and t h e  lower-molecular-weight 

o r g a n i c s  on a c t i v a t e d  charcoal. 
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May Pack P rope r  

The May packs  f o r  t h e  NSPP have gone th rough  a good d e a l  

of e v o l u t i o n  i n  t h e  c o u r s e  of t i m e .  Because of  t h e  l a r g e  

number o f  May packs  i n  u s e ,  w e  f e l t  t h a t  ease of assembly 

and d isassembly  w a s  an impor t an t  d e s i g n  c r i t e r i o n .  I n  r e t r o -  

s p e c t ,  ou r  o r i g i n a l  d e s i g n  (Fig.  1) was t o o  s imple .  I t  w a s  

imposs ib l e  t o  p reven t  by-passing of  a s i g n i f i c a n t  p a r t  of 

t h e  f low through t h e  annulus  between t h e  i n n e r  t u b e s  c o n t a i n -  

i n g  t h e  f i l t e r s  or c h a r c o a l  and t h e  o u t e r  t ube .  I n  our  

p r e s e n t  d e s i g n  (Fig.  2 )  w e  have overcome t h i s  problem by 

u s i n g  O-ring seals .  

We have used s e v e r a l  d i f f e r e n t  p a r t i c l e  f i l t e r  media. 

We s t a r t e d  o u t  u s i n g  membrane f i l t e r s .  S t anda rd  c e l l u l o s e  

membrane f i l t e rs  are advantageous i n  t h a t  i t  is f a i r l y  e a s y  

t o  p r e p a r e  e l e c t r o n  microscope s l i d e s .  However, w e  found 

t h a t  t h e y  wouldn ' t  t a k e  t h e  t empera tu res  r e q u i r e d  f o r  steam 

runs .  High t empera tu re  membrane f i l t e r s  a r e  a v a i l a b l e ,  b u t  

g e n e r a l l y  t h e s e  are n o t  e a s y  t o  d i s s o l v e  so t h a t  t h e  ad- 

vantage  of e a s y  s l i d e  p r e p a r a t i o n  is  l o s t .  Our second c h o i c e  

w a s  M i l l i p o r e  t y p e  AP-20 f i b e r g l a s s  f i l t e r  medium. F i n a l l y  

w e  used  h i g h - e f f i c i e n c y  p a r t i c u l a t e  a i r  f i l t e r  (HEPA) medium. 

W e  d i d  t h e  l a t t e r  p r i m a r i l y  t o  be c o n s i s t e n t  w i t h  o t h e r  

groups  a t  ORNL, Using t h e  BEPA f i l t e r  medium h a s  t h e  d i s -  

advantage  t h a t  w e  cannot  buy f i l t e r s  c u t  t o  s i z e ;  u s u a l l y  w e  

ge t  them by d i sa s sembl ing  a commercial  f i l t e r  and punching 

o u t  discs w i t h  a g a s k e t  punch. The AP-20 medium appeared  t o  

g i v e  s a t i s f a c t o r y  performance and c a n  be bought c u t  t o  s i ze ,  

A l l  of  t h e  f i l t e r  media appea r  t o  co l lec t  e l e m e n t a l  i o d i n e .  

O u r  original thought w a s  t o  p l a c e  t h e  s i l v e r - p l a t e d  s c r e e n s  

upstream of t h e  p a r t i c l e  f i l t e r .  W e  f e l t  t h a t  whenever bo th  

i o d i n e  and p a r t i c u l a t e  f i s s i o n  p r o d u c t s  w e r e  p r e s e n t  w e  c o u l d  

u s e  da t a  on t h e  p a r t i c u l a t e s  t o  estimate how much o f  t h e  

p a r t i c u l a t e  i o d i n e  might have been s topped  on t h e  screens. 

R e c e n t l y ,  w e  have p l a c e d  t h e  a b s o l u t e  f i l t e r s  first t o  be 

c o n s i s t e n t  w i t h  o t h e r  workers .  
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We have used  f i v e  s i l v e r - p l a t e d  80-mesh copper  s c r e e n s  

i n  most of o u r  expe r imen t s .  We u s e  s i l v e r  p l a t i n g  because 

w h i l e  f r e s h l y  deg reased  and de-oxid ized  coppe r  is more 

e f f i c i e n t  t h a n  s i l v e r ,  i ts s h e l f - l i f e  is measured i n  h o u r s ,  

w h i l e  s i l v e r  r e t a i n s  its e f f i c i e n c y  i n d e f i n i t e l y .  Our May 

packs  f r e q u e n t l y  have t o  be assembled 2 t o  4 weeks p r i o r  t o  u s e .  

We u s e  t h r e e  Whatman t y p e  A@G/B charcoa l - impregnated  

f i l t e r s  t o  c o l l e c t  t h e  e a s i l y  adsorbed  o r g a n i c s .  May es- 

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

be e f f e c t i v e ,  and we have had no r e a s o n  t o  change. We have 

r u n  a few s c r e e n i n g  tests on o t h e r  cha rcoa l - impregna ted  media;  

none w e  have t e s t e d  h a s  been a s  e f f e c t i v e  a s  t h e  ACG/B. 

G e n e r a l l y ,  w e  are n o t  i n t e r e s t e d  i n  do ing  sampling media 

development a t  t h e  NSPP. 

W e  t h e n  u s e  f o u r  a c t i v a t e d  c h a r c o a l  beds  each  one-inch 

deep.  We o r i g i n a l l y  used  MSA-85851 c h a r c o a l  ( p r i o r  t o  i ts  

r e c o g n i t i o n  as  a s p e c i f i c  f o r  r a d i o a c t i v e  methyl  i o d i d e ) .  

T h i s  was r e p l a c e d  by Barneby-Cheney Type M I  10x20 mesh. 

A f t e r  P a r k e r  e t  a l . ,  8 y 9  found t h a t  t h e  WA-85851 c h a r c o a l  had 

a h i g h  e f f i c i e n c y  f o r  c o l l e c t i n g  methyl  i o d i d e  under  r a t h e r  

a d v e r s e  c o n d i t i o n s ,  w e  p rocured  some more o f  i t  and s t a r t e d  

u s i n g  two p l a i n  c h a r c o a l  beds  and two impregnated c h a r c o a l  

beds. 

Mav Pack C l u s t e r s  

I n  most cases w e  need t o  be able t o  col lect  a series 

of  samples  from a g i v e n  sample p o i n t  d u r i n g  an exper iment .  

To accompl ish  t h i s ,  w e  have d e s i g n e d  May Pack C l u s t e r s ,  I n  

t h e s e  w e  i n s t a l l  s e v e r a l  May packs  a t  a g iven  l o c a t i o n  i n  

a s u i t a b l e  hous ing ,  w i t h  some means of r emote ly  c o n n e c t i n g  

t h e s e  i n  sequence  t o  a vacuum and f l o w  m e t e r i n g  s y s t e m .  Up 

t i l l  now, w e  have des igned  t h r e e  t y p e s  of c l u s t e r s :  

(1) A twelve-May-pack c l u s t e r  f o r  i n s t a l l a t i o n  
i n s i d e  t h e  MCV (Fig. 3 )  



ROTARY VALVE \-MAY PACK 

Fig .  3 ,  12 May Pack C l u s t e r .  
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( 2 )  A six-May-pack c l u s t e r  used f o r  a p p l i c a t i o n s  
e x t e r n a l  t o  t h e  pr imary  system (Fig .  4 )  

( 3 )  A s team-jacke ted  three-May-pack c l u s t e r  f o r  
sampl ing  t h e  l i n e  c o n n e c t i n g  t h e  f u r n a c e  t o  
t h e  MCV (Fig.  5 ) .  

For t h e  f i r s t  two of t h e  above, w e  used Gelman se- 

q u e n t i a l  v a l v e s  (Gelman Ins t rumen t  Company, Ann Arbor,  

Michigan) ,  f o r  indexing .  For  a p p l i c a t i o n  i n s i d e  t h e  MCV a t  

e l e v a t e d  t empera tu re  w e  r e p l a c e d  t h e  gearmotor  f u r n i s h e d  

w i t h  t h e  v a l v e  by an Enercon (Energy Conversion Systems 

Company, G r a f t o n ,  Wiscons in) ,  s t e p p i n g  motor and r e p l a c e d  

t h e  i n n e r  v a l v e s  ( b i c y c l e  t i r e  v a l v e s )  w i t h  ones  c o n t a i n i n g  

V i t o n  e l a s t o m e r  p a r t s .  For  t h e  three-e lement  c l u s t e r s ,  w e  

used  s o l e n o i d  v a l v e s  downstream of t h e  May packs t o  c o n t r o l  

f low.  

Sample Flow Meter ing 

W e  o r i g i n a l l y  s e t  f l o w s  p r i o r  t o  a r u n  and assumed t h e s e  

would remain c o n s t a n t .  However, w e  u l t i m a t e l y  concluded t h a t  

d i r e c t  measurement o f  t h e  f low as each  sample is t aken  i s  

n e c e s s a r y  and evolved  t h e  f o l l o w i n g  system. The sample 

l e a v e s  t h e  MCV th rough  a vacuum l i n e  which is  p i t c h e d  i n  t h e  

d i r e c t i o n  of f low.  A Research C o n t r o l s  pneumat i ca l ly  a c t u a t e d  

m i n i a t u r e  c o n t r o l  v a l v e  is used  t o  r e g u l a t e  f low.  The a i r  t o  

t h e  v a l v e  a c t u a t o r  is c o n t r o l l e d  by a manual l oad ing  s t a t i o n  

on t h e  pane l .  The l i n e  c o n t i n u e s  t o  a condenser  l o c a t e d  i n  

a c h i l l e d  water ( 5 O  t o  10°C) ba th .  Leaving t h e  b a t h ,  t h e  gas 

stream p a s s e s  th rough  a g lass -wool  p lug  t o  remove e n t r a i n e d  

m o i s t u r e  and t h e n  through a c a p i l l a r y  f lowmeter .  The a b s o l u t e  

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

f e r e n t i a l  a c r o s s  t h e  c a p i l l a r y  are sensed  by pneumatic t r a n s -  

m i t t e r s  and d i s p l a y e d  on i n d i c a t o r s  on t h e  c o n t r o l  pane l .  

C a l i b r a t i o n s  of f l o w  v s  d i f f e r e n t i a l  p r e s s u r e  w e r e  made a t  

s e v e r a l  i n l e t  p r e s s u r e s , a n d  f l o w s  are r e a d  from t h e  C a l i -  

b r a t  i o n  c h a r t s .  
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F i g .  5 .  V i e w  of NSPP Furnace Area Showing Two 
3-May Pack Cluster  Assemblies.  
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Backup Sampler 

One q u e s t i o n  which is sometimes r a i s c d  is: D o  t h e  May 

packs  c o l l e c t  a l l  of t h e  sample? To t r y  t o  answer t h i s ,  we 

have provided a backup system 011 t h e  e x i t  gas from groups  of 

May packs.  T h i s  comprises  t h e  c h i l l e d  water  t r a p  d e s c r i b e d  

above, a n r i e r i t e  bed, and a c h a r c o a l  bed main ta ined  i n  a 

r e f r i g e r a n t  b a t h  a t  -50° t o  -55OC. 

EXPERIMENTAL PROCEDURE 

The May packs comprise  f i v e  subassembl ies .  One sub- 

assembly tube  c o n t a i n s  t h e  p a r t i c l e  f i l t e r ,  s i l v e r - p l a t e d  

s c r e e n s ,  and c h a r c o a l  paper.  Four t u b e s  1 - i n .  d i a  by 1- in .  

long  c o n t a i n  the  c h a r c o a l .  These subassembl i e s  are assembled 

arid pushed i n t o  t h e  May pack t u b e  (Fig. 2 ) .  A t  t h i s  p o i n t ,  

each  tube  is g iven  a DOP ( d i - o c t y l  p h t h a l a t e )  test  t o  v e r i f y  

p rope r  i n s t a l l a t i o n  of t h e  p a r t i c l e  f i l t e r ,  A l l  assembl i e s  

found t o  be less t h a n  99.957'0 e f f i c i e n t  a r e  reworked. The 

May packs a re  then  assembled i n t o  c l u s t e r s  and t h e  DOP t es t  

is r e p e a t e d .  I n  a d d i t i o n ,  f low checks  a re  run  t o  demonst ra te  

t h a t  a l l  i n n e r  v a l v e s  of ,the s e q u e n t i a l  v a l v e  o p e r a t e  p r o p e r l y  

(no f low u n l e s s  vacuum is  a p p l i e d  t o  t h e  p a r t i c u l a r  May pack; 

normal f low when vacuum i.s a p p l i e d ) .  A f t e r  comple t ing  t h e  

above bench checks ,  t h e  May packs are  i n s t a l l e d  and the  f low 

checks  a r e  r e p e a t e d  i n  t h e  f i e l d .  

A sampling schedu le  is  worked o u t  i n  advance of each  r u n ,  

For  t h e  MCV May packs we u s e  a s t a n d a r d  f low of 1 l i t e r / m i n  

(nominal) and sample for p e r i o d s  r ang ing  from 5 min  i n  t h e  

e a r l y  p a r t  of a run  t o  2 h r  vesy l a t e  i n  a run .  The sampling 

p e r i o d  r e p r e s e n t s  o u r  best guess  a s  t o  t h e  amount of sample 

needed t o  g i v e  s u f f i c i e n t  a c t i v i t y  i n  t h e  samples .  W e  d e s i g -  

n a t e  one of t h e  f i r s t  6 samples  t o  be a b lank .  W e  have found 

t h e  blank  h e l p s  i n  two w a y s .  I t  d e f i n e s  "zero" f o r  u s .  The  

gamma spectrum a n a l y s i s  u s u a l l y  f i n d s  some a c t i v i t y  i n  a l l  of 

t h e  May packs ;  by comparing w i t h  t h e  b l ank  w e  can  t o l l  whether  
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l o w  a c t i v i t y  measurements are rea l .  A l s o ,  it g i v e s  u s  a 

r e f e r e n c e  p o i n t  i n  t h e  sample sequence .  We have no  o t h e r  

f eedback  on t h e  s e q u e n t i a l  v a l v e  p o s i t i o n  when w e  u s e  t h e  

Enercon d r i v e  a n d t i n  s p i t e  of a g r e a t  dea l  of care on t h e  

p a r t  of t h e  o p e r a t i n g  crew, sequenc ing  errors o c c a s i o n a l l y  do 

o c c u r .  Using t h e  b l a n k  as a r e f e r e n c e  p o i n t ,  w e  c a n  de te rmine  

t h e  c o r r e c t  sequence  and s a l v a g e  t h e  d a t a .  

We r e c o r d  t h e  ups t ream p r e s s u r e  and c a p i l l a r y  d i f -  

f e r e n t i a l  p r e s s u r e  data  a t  i n t e r v a l s  d u r i n g  t h e  sampl ing  

p e r i o d ,  U n l e s s  an  ice p l u g  is forming  i n  t h e  low-temperature  

backup t r a p ,  t h e  f low sys t ems  have proved t o  be q u i t e  s t a b l e .  

A f t e r  t h e  r u n  is o v e r  and t h e  MCV h a s  been purged,  w e  

s t a r t  removing t h e  May pack c l u s t e r s  from t h e  v e s s e l .  Each 

MCV May pack h a s  a vacuum l i n e  connec ted  by means of  a Snap- 

T i t e  c o u p l i n g  (Snap-Tite ,  Inc .  , Union C i t y ,  Penna . )  and t h r e e  

e lec t r ica l  c o n d u c t o r s .  The c o u p l i n g  i s  d i s c o n n e c t e d  u s i n g  a 

remote t o o l  des igned  f o r  t h e  purpose  and t h e  e lec t r ica l  leads 

are c u t .  The c l u s t e r s  are t h e n  f i s h e d  o u t ,  bagged and surveyed .  

Depending on t h e  amount of  a c t i v i t y  found on t h e  o u t s i d e ,  d i s -  

assembly is done i n  t h e  open or i n  a g l o v e  box. The May packs  

are u s u a l l y  t r a n s f e r r e d  t o  a hood where t h e y  are disassembled 

and t h e  samples  are b o t t l e d .  An o c c a s i o n a l  sample w i l l  be 

too hot  t o  hand le  i n  a hood; such  samples  are disassembled i n  

a h o t  c e l l .  

The i n l e t  check v a l v e s  used on t h e  May packs are d i s -  

assembled.  The i n l e t  and e x i t  body s e c t i o n s  are swabbed o u t  

and t h e  b a l l ,  seat  and s p r i n g  are removed and b o t t l e d  as a 

sample.  

P r a c t i c a l l y  all of o u r  samples  are a n a l y z e d  by q u a n t i -  

t a t i v e  g a m m a  r a y  spec t rum a n a l y s e s .  Because v e r y  large 

numbers of samples are produced (one May pack c luster  gives 

276 s a m p l e s ) ,  it would be imprac t ica l  t o  do o t h e r w i s e .  
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S i m i l a r  p rocedures  are  used  for t h e  o t h e r  t y p e s  of 

c l u s t e r .  The three-May-pack c l u s t e r s  co l l ec t  t h e  most 

a c t i v i t y  and must be removed r emote ly .  The six-May-pack 

c l u s t e r s  are u s u a l l y  l e f t  i n  p l a c e  u n t i l  a l l  remote un- 

l o a d i n g  is comple te  and i n i t i a l  decon tamina t ion  of t h e  

f u r n a c e  and MCV is done. Then t h e  c e l l  is e n t e r e d  and t h e y  

are d i s c o n n e c t e d  and removed. 

TYPICAL EXPERIMENTAL RESULTS 

I n  t h i s  s e c t i o n  w e  p r e s e n t  examples  of t h e  r e s u l t s  w e  

have o b t a i n e d  under  d i f f e r e n t  e x p e r i m e n t a l  c o n d i t i o n s  i n  

t h e  NSPP. Our purpose  is t o  p r e s e n t  i l l u s t r a t i o n s  of t h e  

behav io r  w e  have observed  r a t h e r  t h a n  t o  i n c l u d e  a l l  of t h e  

d a t a  w e  have. 

7 R e s u l t s  from NSPP Run 16 

The f i r s t  d a t a  se t  is from NSPP Run 16 .  T h i s  r u n  w a s  

made a t  room t e m p e r a t u r e  and l o w  p r e s s u r e ,  u s i n g  e l e m e n t a l  

i o d i n e  w i t h  1311 tracer ,  It r e p r e s e n t s  pe rhaps  t h e  most 

f a v o r a b l e  c o n d i t i o n  f o r  May pack o p e r a t i o n ,  and w e  c o n s i d e r  

it a b a s e - l i n e  case f o r  May pack performance.  

The d a t a  c o l l e c t e d  by one of  t h r e e  May pack c l u s t e r s  

i n s t a l l e d  i n  t h e  MCV for Run 16  a r e  p r e s e n t e d  in Table 1. 

The t a b l e  p r e s e n t s  t h e  t i m e  t h e  sample is t a k e n  (midpoint  

of sampl ing  p e r i o d ) ,  t h e  volume of MCV atmosphere t a k e n  a s  

sample,  c o u n t s  on each  component, and s u b t o t a l s  f o r  each  

c lass  of component. The d a t a  were t a k e n  on a 200  c h a n n e l  

a n a l y z e r  u s i n g  a NaI (TR) c r y s t a l  and reduced  t o  d i s i n t e -  

g r a t i o n s  p e r  minute  I3lI by a computer program which makes 

a l e a s t - s q u a r e s  f i t  of t h e  e x p e r i m e n t a l  d a t a  to a s t a n d a r d  

spec t rum and c o r r e c t s  f o r  decay  t i m e  and c o u n t i n g  geometry.  

The spec t rum r e s o l u t i o n  program r e p o r t s  a dpm v a l u e  and an 

es t imated  e r r o r  for each  sample.  Our d a t a  r e d u c t i o n  program 
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~- 3.8C)E 02 0.0 0.3 -- 6 . 4 4 i  02  4.45F 0 2  B . 3 5 E  0 2  5-76? 0 2  1.83E 0 3  7.37E 02 1.51E 0 3  5.32t 0 2  4.4QE 02 
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~ _ _ _ _ _  1.5!E L3 0.0 4.38E 0 2  6.70E 0 2  2.60E 0 3  ].bo€ 03 8.72E 02 2.23E 03 7.90E 0 3  1.35E 03 4.11E 03 2.09E 03 

I M W E G  C h A 4 C O A L  t3tJS :.Q5E C3 2.5 4.1 8 t 0 2 3.4 i F F3='32-49 E G m 2 . 9 9 E F 4 . 3 C E 0 3 F -  0 3 7 . m 0 7 5 . 2  3 E Z T S €  0 3  

TOTAL 9 C T I V I T Y I D I S / M 1 4  9 . 7 2 F  07 7.45f 0 7  5.6>E 0 7  7.62k 0 7  1.175 O O A R 3 E  06 5.73E O L 5 . 0 8 F  07 7.12F 06 6.43E 06 7.41E 0 6  9.77E 0 6  

C0hC. I D I S / I M I N l ( C l )  9.63E 067 ,03E 0 6  5.31E Oe 3.40E 0 6  3.57E 0 6  2.83E 06 1.50E O b  7.30E 0 5  l.lOE 0 5  1.09E 0 5  1.2OE 05 8 . 0 6 E X  
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a c c e p t s  t h e  dpm v a l u e  o n l y  i f  i t  is a t  leas t  t w i c e  t h e  e s t i -  

mated e r r o r ;  lower v a l u e s  are handled as  0 ,  

Under "check v a l v e s , "  t h e  s u b t o t a l  p r i n t e d  is t h a t  on 

t h e  check va lve  for t h e  sample i n  q u e s t i o n  less t h a n  an t h e  

check  v a l v e  f o r  t h e  b l ank  sample,  Negat ive  v a l u e s  w e r e  

c o r r e c t e d  t o  0. W e  d i d  t h i s  because w e  b e l i e v e  p a r t  of t h e  

a c t i v i t y  is d e p o s i t e d  d u r i n g  t h e  entire r u n  and p a r t  whi le  

t h e  sample is be ing  drawn through t h e  va lve .  The a c t i v i t y  

on t h e  check  v a l v e  a s s o c i a t e d  w i t h  t h e  b l ank  i s  t h e  b e s t  

estimate w e  can  g e t  of t h e  amount c o l l e c t e d  by each  valve 

d u r i n g  t h e  whole run .  The t h r e e  p a r t s  l i s t e d  are: z n l e k  

s e c t i o n  swabs; i n t e r n a l s ;  o u t l e t  section swabs. 

Under " a b s o l u t e  f i l t e r "  t h e  f i r s t  number represents 

t h e  f i l t e r  p rope r  while t h e  second is a composi te  sample of 

t h e  s u p p o r t i n g  s c r e e n  and t h e  O-r ings  used t o  s e a l  t h e  filter, 

I n  t h i s  run  t h e  complete  May pack loading w a s  i n s t a l l e d  

i n  t u b e s  1, 5 ,  and 9 on ly .  The s i l v e r - p l a t e d  screens,  c h a r -  

c o a l  pape r  and f i l t e r  tube were o m i t t e d  f rom t h e  o t h e r  n i n e  

samples ,  Omit ted samples  a re  h a n d l e d  3s zero  a c t i v i t . y .  

The c h a r c o a l  beds a re  un20cided and the  cha rcoa l  atrd 

hardware for each  bed are  sesbrnitGed as separa tc  saneples. 

Under " c h a r c o a l  b e d s 9 "  the f ~ r s t  and c.hird xliuubers are  ahe 

cha rcoa l : ,  ithe second asid f o u r t h  a re  the metal p a r t s ,  

The r e s u l t s  show t h a t  t h e  c o n c e n t , r a t i m  s f  i o d i n e  c o l -  

l e c t e d  by the p l a i n  charcoal beds decreased by a f ac to r  o f  3 
between samples  1 and 9 whi le  t h e  c o n c e n t r a t i o n  of t h e  

f r a c t i o n  c o l l e c t e d  by t h e  s i l v e r - p l a t  e d  screens dec reased  by 

a f a c t o r  of 600. 

E f f e c t i v e l y  a l l  of t h e  I c o l l e c t e d  by the  c h a r c o a l  beds  

w a s  on t h e  f i r s t  bed, Except f o r  t h e  blank ,  t he  nost  found 

on t h e  second bed w a s  O O l 2 %  of t h e  f i rs t ,  The impregnated 

c h a r c o a l  beds g e n e r a l l y  showed activity of" the  same o r d e r  as 
found on t h e  blank sample.  When higher a c t i v i t y  w a s  found 
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it  was a lmos t  a lways on t h e  hardware s e c t i o n  of t h e  second 

impregnated  c h a r c o a l  bed. T h i s  i n c l u d e d  a back-up a b s o l u t e  

f i l t e r  and t h e  a c t i v i t y  p robab ly  is due t o  d u s t  e n t r a i n e d  

from t h e  f i r s t  c h a r c o a l  bed, 

6 R e s u l t s  from NSPP Run 1 5  

The second d a t a  se t  is from NSPP Run 15.  I n  t h i s  r u n  

w e  melted a Z i rca loy -2  c l a d  U02 f u e l  specimen which had been 

i r r a d i a t e d  t o  approx ima te ly  20 ,000  Mwd/T i n  t h e  NRX, s t o r e d  

f o r  approx ima te ly  5 y e a r s  and r e i r r a d i a t e d  t o  g i v e  approx i -  

ma te ly  300 m i l l i c u r i e s  of 1311 The melt-zone atmosphere 

w a s  i n t e n d e d  t o  be o x i d i z i n g  b u t  t h e  r e s u l t s  o b t a i n e d  i n -  

d i c a t e  i t  w a s  r educ ing .  W e  assume t h e  Z i r c a l o y  used  up  a l l  

t h e  ava i lab le  oxygen, We looked for 9 i s o t o p e s  i n  t h e  gamma 

spec t rum a n a l y s i s : :  9 5 Z r - N b ,  106RU, 1311 9 137Cs0 l 4 O ~ a - ~ a ,  

144Ce, 8 5 K r ,  9 9 M 0 ,  and 13'TeI. 

of t h e  1311 5 137cs, l4'Ba, and 144Ce and t h e s e  r e s u l t s  are 

p r e s e n t e d  i n  T a b l e s  2-5. A s  i n  Run 1 6 ,  only May packs  1, 

5 ,  and 9 w e r e  c o m p l e t e l y  loaded. 

W e  found  s i g n i f i c a n t  amounts 

The Run 15  r e s u l t s  show t h a t  70  to 9570sf t h e  p a r t i c u -  

l a t e  matter w a s  c o l l e c t e d  i n  t h e  i n l e t  check  v a l v e s  (based 

p r i m a r i l y  on t h e  C s  and C e  d a t a ) .  The i o d i n e  aDalyses  

i n d i c a t e  no iodine on -the check  v a l v e s  for most of t h e  

samples .  We s u s p e c t  a good d e a l  of i o d i n e  may have been on 

them b u t  c o u l d  n o t  be d i s t i n g u i s h e d  i n  t h e  spectrum a n a l y s i s  

because  of t h e  large amount of ' 3 7 ~ s ,  i n  p a r t i c u l a r .  Our 
a n a l y t i c a l  p e o p l e  inform u s  t h a t  it is d i f f i c u l t  t o  g e t  good 

v a l u e s  on c o n s t i t u e n t s  compr i s ing  less t h a n  about 1 0 %  of t h e  

t o t a l .  

We b e l i e v e  t h a t  t h e  p r i n c i p a l  r e a s o n  f o r  t h e  h i g h  p i ck -  

up of p a r t i c u l a t e  material by t h e  i n l e t  check  v a l v e s  was t h e  

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

i n  t h i s  r e p o r t  w e  w i l l  present ;  data  from a n o t h e r  r u n  which 

s u p p o r t  t h i s  h y p o t h e s i s ) .  W e  now b e l i e v e  t h a t  t h e  i n l e t  
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Table 3 .  Computer Output 

NSPP Run 1 5 ,  May Pack C l u s t e r  N o .  6 

Cesium-13 7 
Table 3 
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Tab le  4 .  Computer Output  

NSPP Run 15 ,  May Pack Cluster No. 6 

Barium-Lanthanium- 14 0 
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s e c t i o n  of t h e  May pack c l u s t e r  shou ld  be h e a t e d  t o  keep t h e  

v a l v e s  d ry , and  p l a n  t o  t e s t  a modi f ied  May pack c l u s t e r  w i th  

a h e a t e d  i n l e t  s e c t i o n  t h e  n e x t  t i m e  w e  u se  a May pack c l u s t e r  

i n  an  air-steam atmosphere.  

The behav io r  of t h e  i o d i n e  on t h e  s i l v e r - p l a t e d  s c r e e n s  

w a s  q u i t e  d i f f e r e n t  i n  Runs 1 5  and 1 6 ,  T h i s  is shown i n  

F i g ,  6 which p r e s e n t s  i o d i n e  a c t i v i t y  v s  s c r e e n  number f o r  

these two runs .  The r a d i c a l l y  d i f f e r e n t  s l o p e s  i n d i c a t e  

e i t h e r  t h a t  t h e  e f f i c i e n c y  of t h e  s c r e e n s  is much less i n  

t h e  s a t u r a t e d  atmosphere of Run 1 5  than in. t h e  d r y  atmosphere 

of Run 16 o r  t h a t  t h e  s c r e e n s  were n o t  c o l l e c t i n g  the same 

i o d i n e  compound in t h e  two r u n s ,  

A s  b e f o r e ,  e f f e c t i v e l y  a l l  of $he i o d i n e  which reached  

t h e  c h a r c o a l  beds w a s  r e t a i n e d  on t h e  first p l a i n  c h a r c o a l  

bed. 

The i s o t o p e s  which w e  are c e r t a i n  are t r a n s p o r t e d  as  

p a r t i c l e s  ( C s ,  B a  and Ce) were collected p r i m a r i l y  by t h e  

a b s o l u t e  f i l t e r s .  

5 R e s u l t s  from NSPP Run 1 4  

A t h i r d  d a t a  s e t  w e  w i s h  t~ p r e s e n t  i s  from May Pack 

C l u s t e r  N o .  4 i n  Run 1 4  (Tables 6 and 7 ) .  T h i s  is t h e  d a t a  

se t  which l e a d s  us t o  b e l i e v e  that condensa te  i n  the check  

v a l v e s  is r e s p o n s i b l e  f o r  the high c o l l e c L f s n  of p a r t i c l e s  

on t h e  check  va lves .  We think t h e  d i f f e r e n c e  in behav io r  

between sample N o .  6 and t h e  o t h e r  samples  is i n d i c a t i v e  o f  

t h e  e f f e c t  of condensa te .  We have des igned  and ? m i l t  a 

s team-jacke ted  i n l e t  s e c t i o n  f a r  one of o u r  May Pack C l u s t e r s  

and p l a n  t o  t e s t  it t h e  n e x t  time w e  use  May packs i n  %IP 

air-steam atmosphere.  

4 R e s u l t s  from NSPP Run 11 

Table 8 c o n t a i n s  d a t a  c o l l e c t e d  by May pack C l u s t e r  

N o .  1 i n  Run 11. W e  have inc luded  o n l y  the three May packs 
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F i g .  6. Comparison of T y p i c a l  Data for S i l v e r - P l a t e d  
S c r e e n s  for Runs 1 5  and 16. 
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Table 7. Computes Data for Cesium on May Pack 
C l u s t e r  No. 4, Run 14 



T a b l e  8 .  MCV May Pack C l u s t e r  N o .  1 

Run N o .  11 

Sampling T ime ,  h r  
~ 

1.13 8.88 2 0 . 8 8  

Sample  Volume,  l i ters 13.4 1 2 . 6  1 5 . 0  
__ 

D i s i n t e g r a t i o n s  per Minute 

2 R e t a i n i n g  r i n g  1 . 2 1  x l o 5  4 . 2 0  x l o 4  3 .81  x l o 3  
Si lve r -p l a t ed  screens 2 .18  x l o 4  3 . 3 2  x l o 4  8 . 2 9  x l o 4  

9 . 9 3  x l o 4  2 .18  x l o 4  1 . 0 7  x l o 4  
5 . 8 5  x loq: 3 . 0 8  x l o 4  1 . 2 5  x l o 3  
2 . 9 8  x l o 4  2 .10  x l o 4  8 . 0 3  x l o 3  

Spacer 1.13 x l o 5  5 .26  x l o 5  6 .33  x l o 4  
2 .00  x l o 3  1 . 3 7  x l o 2  4 . 4 5  x l o 2  

S u b t o t a l  "S i lver -Pla ted  Screens" 4 .39  x 1 0  1 . 2 5  x 1 0  4.49 x 1 0  

F iberg lass  f i l t e r  
Support  screen 
S p a c e r  
S u b t o t a l  " F i l t e r "  

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

S u p p o r t  screen 
S u b t o t a l  ' ' C h a r c o a l  Paper" 

C h a r c o a l  beds 

R e t a i n i n g  ring 
Sub to t  a 1 "Ckarcoa 1 Beds"  

T o t a l  

3 1 . 4 6  x l o 2  

1 . 4 2  x l o 3  

1 . 9 8  x l o 3  

2 .38  x l o 3  
5 , 4 8  x 1 0  3.46 x 1 0  

1 . 1 2  x l o 3  

1 . 1 2  x l o 4  

1 . 6 1  x lo3 
4.66  x l o 5  

9 . 0 2  x l o 4  

5 . 9 5  x l o 3  

5 9 . 5 2  x l o 4  4 

4 . 8 5  x l o 5  

3 . 2 7  x 1 0  2 . 1 0  x 1 0  

6 .45  x l o 5  
1 . 1 0  x l o 2  4 . 7 3  x l o 5  

2 .49  x l o 2  
5 

2 .74  x l o 2  
4 . 2 9  x l o 2  

1 . 2 5  x l o 2  
8 . 9 0  x l o 3  
1 .33 x 1 0  3 . 9 5  x 1 0  

2 5 . 6 2  x l o 2  
2 . 4 4  x l o 2  
6 . 4 6  x lo3 
1 . 4 5  x 1 0  

4 

8 . 9 4  x l o 4  
3 . 5 7  x 1 0 ,  

1 . 7 9  x l o 3  

3 . 2 7  x 10: 
6 .29  x 1 0  

7 . 1 0  l o 4  
5 .9  x l 0 l 2  
1.98 x l o 2  
1 . 0 7  x 1 0  

-0- 1 , 3 6  x 10; -0- 

1 .69  x 1 0  6 .49  l o 5  1.81 10 5 

7 . 1 4  x 1 0  9 . 1 7  x I O 5  2 .50  x 1 0  

N 
03 
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which were comple t e ly  loaded.  T h i s  run  w a s  made w i t h  oxi- 

d i z i n g  c o n d i t i o n s  i n  t h e  f u r n a c e  and a i r - s t eam i n  t h e  MCV, 

and w e  b e l i e v e  t h a t  I, w a s  t h e  predominant form. W e  f e e l  

t h e s e  d a t a  i l l u s t r a t e  t h r e e  p o i n t s :  (1) The a c t i v i t y  

d i s t r i b u t i o n  on t h e  s i l v e r - p l a t e d  screens is much f l a t t e r  

t h a n  w e  f i n d  f o r  I ,  i n  d r y  a tmospheres .  ( 2 )  The d i s t r i b u t i o n  

i n  t h e  c h a r c o a l  p a p e r s  is e r ra t ic .  ( 3 )  The a c t i v i t y  i n  t h e  

c h a r c o a l  beds is h i g h  and c o n c e n t r a t e d  i n  t h e  f i r s t  bed. We 

s u s p e c t  abnormal behavior  of t h e  s i l v e r  p l a t e  w i t h  r e s p e c t  

t o  I2 accoun t s  f o r  (1) and ( 3 ) .  

Water P ickup  by Charcoa l  Beds 

Sometime ago,  t h e  s u g g e s t i o n  w a s  made t h a t  s a t u r a t i o n  

of t h e  c h a r c o a l  beds by water might a d v e r s e l y  a f f e c t  t h e i r  

performance.  I n  o r d e r  t o  o b t a i n  data i n  t h i s  r e g a r d ,  w e  

collected d a t a  ~n t h e  c h a r c o a l  weight  g a i n  d u r i n g  some of 

t h e  runs .  T a b l e  9 p r e s e n t s  some of t h e  d a t a  w e  c o l l e c t e d  

d u r i n g  Run 10.  These d a t a  i n d i c a t e d  t o  u s  t h a t  t h e  beds d i d  

n o t  p i c k  up an e x c e s s i v e  amaunt of water. We g o t  s i m i l a r  

data i n  e v e r y  c a s e  and s h o r t l y  came to t h e  c o n c l u s i o n  t h a t  

t h e  many weighings  invo lved  i n  t a k i n g  t h e s e  d a t a  were n o t  

j u s t  i f  ied.  

Data from Backup Systems 

A s  d e s c r i b e d  under  "Equipment ,"  w e  p rovided  a r a t h e r  

e l a b o r a t e  backup s y s t e m  f o r  o u r  Mag pack c l u s t e r s .  The 

purpose  of t h i s  system w a s  t o  p rov ide  proof t h a t  no s i g n i f i -  

c a n t  f r a c t i o n  of t h e  a c t i v i t y  i n  t h e  sample had g o t t e n  

th rough  t h e  May pack. Our r e s u l t s  show t h i s  t o  be t h e  case 

u n l e s s  t h e r e  is some way for t h e  sample t o  by-pass t h e  May pack. 

Table 1 0  presents some of t h e  r e s u l t s  which w e  o b t a i n e d .  

Except  f o r  MCV May pack Cluster N o .  2 i n  Run 18,  t h e  r e s u l t s  

i n d i c a t e  t h a t  IIQ more t h a n  0.1% of t h e  1 and C s  g o t  t h rough  
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T a b l e  9. Cha rcoa l  Bed Weight Gains  

(Data from May Pack C l u s t e r  N o .  1 i n  Run 10) 
I n c r e a s e  i n  Charcoa l  Bed Weight, grams 

- - _ _  

Bed Number 
Sample Number 

1 2 3 4 

1 

2 

3 

4 

5 

6 

7 

a 

9 

1 0  

11 

1 2  

19  

. 4 1  

0 10 

0 11 

. 1 2  

28 

e 24 

1 3  

09 

. 3 1  

e 2 5  

0 11 

.42 

. 2 1  

.04 

D 07 

. 07  

0 05 

0 19 

0 08 

1 6  

- 0  04 

09 

. Q 2  

.44 

. 2 5  

.06  

0 20 

.09  

0 11 

0 1 7  

-- 0 1  

09 

0 (39 

.Ol 

0 0 2  

e 4 1  

- 29 
e 18 

-0- 

. O l  

09 

0 05 

13 

03 

. 05  

.08  

e 35 

Based on 48 c h a r c o a l  beds ,  t h e  weight  o f  
c h a r c o a l  p e r  bed is 6,  P 0.5 g a t  t h e  9570 
conf idence  l e v e l .  



T a b l e  10. I l l u s t r a t i v e  Data  on Backup R e s u l t s  

T o t a l  A c t i v i t y  T o t a l  A c t i v i t y  
i n  May Pack i n  Backup Run May Pack C l u s t e r  I d e n t i f i c a t i o n  I s o t o p e  No 

18  MCV N o .  2 

18 

18 

1 5  

1 5  

15 

1 5  

1 5  

15 

MCV N o .  5 

MCV No. 6 

MCV N o .  6 

MCV N o .  6 

T r a n s f e r  l i n e ,  f u r n a c e  end 

T r a n s f e r  l i n e ,  f u r n a c e  end 

MCV N o .  1 

MCV N o .  1 

D i s i n t e g r a t i o n s  p e r  Minute 
~~~~ ~ 

2 .6  x l o 7  6 Iodine-131 6.3 x 1 0  

I odine  -13 1 

Iodine-131 

Iodine-13 1 

Cesium- 13 7 

I od ine  -13 1 

Cesium- 13 7 

Iodine-13 1 

Cesium- 13 7 

3.4 x l o 8  

1 . 7  107 

1 . 5  l o 9  

5.1 l o 7  

1.6 l o 9  

8 3.5 x 1 0  

8 7.9 x 1 0  

6 . 8  x l o 9  

4 
3.9 x 1 0  

3 . 8  l o 4  

1.8 x l o 4  

4 .6  x l o 4  

- 0- 

1 . 3  l o 3  

3.7 l o 4  
6 

1 . 2  x 10 
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t h e  May packs.  I n  Run 18 ,  t h e  quick-d isconnec t  i n  t h e  sample 

l i n e  t o  May pack C l u s t e r  N o .  2 a p p a r e n t l y  s l i p p e d  loose .  We 

w e r e  unable  t o  produce normal f low and t h e  d a t a  show t h a t  m o s t  

of what l i t t l e  w e  got m u s t  have e n t e r e d  downstream of t h e  Nay 

pack. 
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