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SUMMARY 

Four HFIR f u e l  c y c l e s  were completed t h i s  q u a r t e r ,  b u t  two of  t h e s e  

were a t y p i c a l l y  s h o r t .  One w a s  t e r m i n a t e d  e a r l y  because  of a suspec ted  

l e a k i n g  f u e l  e lement  and t h e  o t h e r  w a s  s h o r t e n e d  by t h e  f a i l u r e  of b o t h  

p r e s s u r i z e r  pumps. D e s p i t e  a n  e x t r a  end-o f -cyc le  shutdown, t h e  o p e r a t i n g  

t i m e  p e r c e n t a g e  i n c r e a s e d  t o  83.3%. A f u e l  e lement  w i t h o u t  combs was 

b u i l t ,  t e s t e d ,  and r u n  a t  power; b u t  t h i s  t e s t  w a s  s topped  because of 

i n c r e a s e d  c o o l a n t  system r a d i o a c t i v i t y .  

OPERATIONS 

Basic o p e r a t i n g  d a t a  f o r  t h e  q u a r t e r  are l i s t e d  i n  Tab le  1. 

The s t a r t i n g  and ending d a t e s  € o r  c y c l e s  10, 11A, 12, 13, and 14 are 

p r e s e n t e d  i n  Tab le  2 .  Cycle 10 w a s  i n t e r r u p t e d  twice by shutdowns t o  

remove l e a k i n g  t a r g e t  r o d s .  Cycle  11A was t e r m i n a t e d  e a r l y  because  of a 

s u s p e c t e d  l e a k i n g  f u e l  e l emen t .  If it  i s  de te rmined  t h a t  t h i s  f u e l  ele- 

ment i s  n o t  l eak ing ,  i t  w i l l  be r u n  a g a i n  as 1 1 B .  Cycle  13 w a s  sho r t ened  

by t h e  f a i l u r e  of b o t h  p r e s s u r i z e r  pumps. F i g u r e  1 i s  a p l o t  of t h e  sym- 

metric p l a t e  p o s i t i o n s  v e r s u s  accumulated megawatt days €or  c y c l e s  10, 

11A, 12, 13, and 14. 
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Tab le  1. HFIR Basic Opera t ing  Data 

( A p r i l  1 th rough  June 30,  1967)  

T h i s  Last Year 
Q u a r t e r  Q u a r t e r  To Date 

T o t a h  energy,  Mwcl 7559.2 6795.8 14,355 

Average power, Mw/operating h r  99.8 99.6 99.7 

T i m e  o p e r a t i n g ,  % 8 3 . 3  7 5 . 8  79.5 

Reac to r  water r a d i o a c t i v i t y ,  341,000 359,000 

Pool water r a d i o a c t i v i t y ,  119 106 

R e a c t o r  water r e s i s t i v i t y ,  0.400 x lo6 0.315 x 1Q6 

Pool  water r e s i s t i v i t y ,  1.540 x l o 6  2.09 x 106 

ohm-cm (av) 

ohm-cm (av) 

Tab le  2 .  HFIR Cycles of O p e r a t i o n  

A c  cumu l a  t ed 
Power (&d) Cyc le  No. Date S t a r t e d  Date Ended 

10 3-  13- 67 4-11-67 23b6 

1 IA 4-18-67 4-24-67 57 5 

12 4-25-67 5-18-67 2306 

13 5-22-47 6-11-67 2026 

14 6-14-67 I n  p r o g r e s s  
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F i g .  1. Symmetric Plate Positions vs Accumulated Megawatt Days -- 
Cycles 10, IlA, 12, 13, and 14. 
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SHUTDOWNS 

A summary of t h e  HFLR shutdowns for t h e  q u a r t e r  i s  g i v e n  i n  Tab le  3 .  

Table 4 g i v e s  f u r t h e r  d e t a i l s  of t h e  shutdowns. 

Tab le  3 .  Summary of HFIR Shutdowns 

- 

Reason Number Downt ine ( h r )  

End of Cycle  

Mechanical  f a i l u r e  

Scheduled 

3 

Unscheduled 

2 

281  -45 1 

65.117 

Table 4. D e s c r i p t i o n  of HFIR Shutdowns 

Downtime 
(hr 

Date R e  marks 

4-11-67 165,700 

4-24-67 25.967 

5- 18-67 $9.784 

4-4-67 0.167 

6-11-67 64.950 

Scheduled 

F u e l  c y c l e  10 was completed a t  L1:30 p.m. A t o t a l  
power g e n e r a t i o n  of 2366 Mwd w a s  o b t a i n e d  on ele- 
m e n t s  20-0 and 20-1. 

F u e l  c y c l e  11A was t e r m i n a t e d  a t  6:12 p.m. because  

Fue l  c y c l e  12 was completed a t  10:53 p.m. A t o t a l  

of a s u s p e c t e d  l e a k i n g  f u e l  e l emen t .  

power g e n e r a t i o n  of 2306 Mwd w a s  o b t a i n e d  on ele- 
ments 24-0 and 24-1. 

Unscheduled 

A n  a c c i d e n t a l  scram occur red  d u r i n g  
t es t  of t h e  c h a n n e l  3 h e a t  power. 
t e m p e r a t u r e  scram was r e c e i v e d  on 
same t i m e  due t o  a l e a k y  v a l v e  i n  
i n j e c t i o n  system. 

t h e  s a f e t y  system 
A h i g h  i n l e t  

channe l  2 a t  the 
t h e  ho t -wa te r  

F a i l u r e  of t h e  magne t i c  c o u p l i n g s  on. b o t h  main p r e s -  
s u r i z e r  pumps f o r c e d  a r e a c t o r  shutdown. T h i s  s h u t -  
down t e r m i n a t e d  c y c l e  13 d u r i n g  which a t o t a l  power 
g e n e r a t i o n  of 2026 Mwd w a s  o b t a i n e d  on fuel. elements 
8-0 and 8-1. 
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INSTRUMENTATION AND CONTROLS - MAINTENANCE AND CHANGES 

The more s i g n i f i c a n t  changes and maintenance performed on t h e  v a r i -  

ous i n s t r u m e n t a t i o n  subsystems are  d e s c r i b e d  below, 

C o n t r o l  System 

During r e a c t o r  o p e r a t i o n  a t  100 Mw, s e r v o  channe l  1 ma l func t ioned  

and t r i e d  t o  i n c r e a s e  t h e  r e a c t o r  power. The o t h e r  two s e r v o  channe l s  

ope ra t ed  p r o p e r l y  and p reven ted  any a p p r e c i a b l e  power r ise .  Channel 1 

appeared t o  have l o s t  i t s  f l u x  s i g n a l ,  so  i t s  motor was t e m p o r a r i l y  de-  

e n e r g i z e d .  When t h i s  channe l  was r e e n e r g i z e d ,  i t  o p e r a t e d  p r o p e r l y  and 

no abnorma l i ty  could be  found. T h i s  behav io r  was r e p e a t e d  abou t  a week 

l a t e r .  During a more thorough check of t h i s  system a f t e r  r e a c t o r  s h u t -  

down, i t  was d i s c o v e r e d  t h a t  t h e  w i r i n g  f o r  t h e  main -32 v s u p p l y  t o  t h e  

s e r v o  v o l t a g e  r e g u l a t o r s  was v e r y  l o o s e  a t  a t e r m i n a l  s t r i p .  The s e r v o  

m a l f u n c t i o n  cou ld  be  reproduced by j i g g l i n g  t h e  l o o s e  wires. S i n c e  t h e  

wires were t i g h t e n e d ,  t h e  t r o u b l e  has  no t  r e c u r r e d .  

A l l  t h r e e  s e r v o  heat-power c h a n n c l s  were r e c a l i b r a t e d  w i t h  t h e  reac- 

t o r  a t  power. Although t h e  d e s i g n  of t h e s e  thermobulbs supposedly p re -  

c luded  ambient t empera tu re  e f f e c t s ,  i t  h a s  been found t h a t  t h e s e  tempera- 

t u r e  measuring systems a r e  a p p a r e n t l y  s e n s i t i v e  t o  ambient  t empera tu re .  

I n  t h e  f u t u r e  a l l  heat-power c a l i b r a t i o n s  w i l l  b e  done w i t h  t h e  r e a c t o r  

a t  power. A f t e r  r e c a l i b r a t i n g  t h e  s e r v o  heat-power systems, i t  was neces -  

s a r y  t o  ra i se  t h e  r e a c t o r  power -3% t o  m a i n t a i n  an i n d i c a t e d  l e v e l  of  

100 Plw. S i n c e  t h i s  r e c a l i b r a t i o n ,  t h e  f u e l  e lement  l i f e t i m e  has  a l s o  

dec reased  -3%. 

S a f e t y  Channels 

The work d e s c r i b e d  on H F I R  i n s t r u m e n t a t i o n  change memo No. 10 was 

completed t h i s  q u a r t e r .  T h i s  m o d i f i c a t i o n  w a s  made t o  p r o t e c t  t h e  i n p u t  

t r a n s i s t o r  i n  t h e  f l u x  a m p l i f i e r s  from damage caused by e x c e s s i v e l y  h i g h  

i n p u t  c u r r e n t s .  Also,  a new model t r a n s i s t o r  w i t h  a lower n o i s e  o u t p u t  

was used i n  the c i r c u i t  t o  replace t h e  o r i g i n a l  i n p u t  t r a n s i s t o r .  
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A t a b u l a t i o n .  o f  s p u r i o u s  s i n g l e - c h a n n e l  t r i p s  h a s  been made f o r  t h i s  

q u a r t e r  and i s  p r e s e n t e d  i n  T a b l e  5 .  A l l  t h r e e  s a f e t y  channe l s  were i n  

service e a c h  t i m e  a t r i p  occur red ,  S O  no a c t u a l  r e a c t o r  scrams r e s u l t e d  

from t h e  s p u r i o u s  t r i p s .  

Tab le  5. Spur ious  Single-Channel  T r i p s  i n  t h e  HFIR S a f e t y  System 

Date Remarks 

4-10-67 Two s e p a r a t e  t r i p s  occur red  i n  channe l  1 abou t  one hour  a p a r t .  
La tch  l i g h t s  i n d i c a t i n g  rate and l e v e l  t r i p s  appea red  each  
t i m e .  The a f t e r h e a t  o p e r a t i o n a l  a m p l i f i e r  was r e p l a c e d  t o  
c o r r e c t  t h e  t r o u b l e .  

5-25-67 Two s e p a r a t e  t r i p s  occur red  i n  channe l  3 a few minu tes  a p a r t .  
La tch  l i g h t s  i n d i c a t i n g  r a t e  and l e v e l  t r i p s  appea red  each  
t i m e .  The cause o f  t h e  t r i p s  w a s  n o t  determined,  b u t  no 
f u r t h e r  t r i p s  o c c u r r e d .  

Wide-Range Counting Channels 

The channe l  3 f i s s ion -chamber  d r i v e  motor f a i l e d  twice t h i s  q u a r t e r .  

After an  a c c i d e n t a l  scram, t h e  f i s s i o n  chamber would n o t  move. I ts  d r i v e  

motor w a s  found s h o r t e d .  This  s h o r t  a p p a r e n t l y  caused the s e r v o  ampli-  

f i e r  t o  f a i l .  About one week la ter  d u r i n g  a n  end-o f -cyc le  shutdown, t h e  

d r i v e  motor f a i l e d  a g a i n .  T h i s  f a i l u r e  was caused by t h e  f i s s i o n  chamber 

h i t t i n g  i t s  mechan ica l  i n s e r t  l i m i t  b e f o r e  t h e  i n s e r t  limit s w i t c h  was 

a c t u a t e d .  Th i s  c o n d i t i o n  r e q u i r e d  t h e  d r i v e  motor t o  r u n  c o n t i n u o u s l y  

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

t h e  d r i v e  motors  t o  p r e v e n t  f a i l u r e s  of  t h i s  t y p e  i n  t h e  f u t u r e .  
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I n s t r u m e n t a t i o n  Change Memos 

I n s t r u m e n t a t i o n  change memos d e s c r i b i n g  work completed t h i s  q u a r t e r  

are l i s t e d  i n  Tab le  6 .  

Tab le  6 .  I n s t r u m e n t a t  i o n  Change Memos 

Memo 
No. 

S u b j e c t  Gene ra l  D e s c r i p t i o n  

9 

14 

15 

HF I R  c otizpu t e r Various swi t ches ,  c i r c u i t s ,  and r e l a y s  were 
i n s t a l l e d  f o r  l a t e r  u s e  by t h e  BFIR on- l ine  
computer. 

Hydrau l i c  t u b e  The instr i . tmentat ion f o r  t h e  h y d r a u l i c  t u b e  
f a c i l i t y  f a c i l i t y  w a s  mod i f i ed  t o  p r o v i d e  a s i g n a l  

p r o p o r t i o n a l  t o  t h e  f low of  c o o l a n t  water 
th rough  t h e  t u b e .  T h i s  s i g n a l  w i l l  oper-  
a te  a f low r e c o r d e r  and p rov ide  a low-flow 
alarm. 

R e g u l a t i n g  channe l  To c o r r e c t  a w i r i n g  e r r o r c ,  t h e  p o t e n t i o m e t e r  
ramp g e n e r a t o r  c i r c u i t s  i n  t h e  ramp g e n e r a t o r s  f o r  t he  

r e g u l - a t i n g  channe l s  were modif ied.  

PROCESS SYSTEMS 

Maintenance and changes i n  t h e  v a r i o u s  p r o c e s s  systems are  l i s t e d  i n  

Tab le  7 .  



T a b l e  7 .  P rocess  Systems - Maintenance and Changes 

Primary System 

4-18-67 
t o  

4-25-67 

5-22-67 

6-9-67 
t o  

6-11-67 

5-19-67 

Pony motor PU-1F 
b a t t e r y  c h a r g e r  

Pony motor PU-1E 
b a t t e r y  c h a r g e r  

P r e s s u r i z e r  pumps 
and PU-4B 

During a r o u t i n e  b a t t e r y  l i f e  test ,  i t  w a s  d i s c o v e r e d  t h a t  t h e  
PU-1F b a t t e r i e s  were no t  f u l l y  cha rged .  The t r o u b l e  was t r a c e d  
t o  t h e  b a t t e r y  c h a r g e r  which was o u t  of a d j u s t m e n t .  

During a r o u t i n e  b a t t e r y  l i f e  tes t ,  i t  was d i s c o v e r e d  t h a t  t h e  
PU-1E b a t t e r i e s  were n o t  f u l l y  charged.  Three  r e c t i f y i n g  
d i o d e s  had burned o u t  i n  t h e  b a t t e r y  c h a r g e r  s h o r t l y  b e f o r e  
t h e  l i f e  t e s t  was s t a r t e d .  r 

r 

PU-4A The magnet ic  c o u p l i n g s  (speed r e d u c e r s )  f a i l e d  on b o t h  p r e s -  
s u r i z e r  pumps. It w a s  n e c e s s a r y  t o  s h u t  down t h e  r e a c t o r  w h i l e  
t h e s e  u n i t s  were r e p a i r e d .  

Misce l l aneous  

A i r  compressor C-1C The Joy  a i r  compressor  (C-IC) was ove rhau led  f o r  t h e  f i r s t  t i m e  
a f t e r  -1 y e a r  of o p e r a t i o n .  The p i s t o n  r i n g s  were worn, and 
t h e  c y l i n d e r  was s c o r e d .  

5-24-67 P l a n t  d e m i n e r a l i z e r  Old res in  was removed from t h e  p l a n t  d e m i n e r a l i z e r  and r e p l a c e d  
w i t h  13 f t 3  of c a t i o n  r e s i n  IR-200 and 15 ft3 of a n i o n  r e s i n  
FR-402. During t h e  r e s i n  replacement ,  an i n t e r n a l  i n s p e c t i o n  
r e v e a l e d  t h a t  t h e  raw water f low d i s t r i b u t o r  w a s  broken. A 
new d i s t r i b u t o r  made of  s t a i n l e s s  s t e e l  was i n s t a l l e d  t o  
r e p l a c e  t h e  o r i g i n a l  p l a s t i c  component. 



12 

FUEL 

The s t a t u s  of  t h e  I W I K  f u e l ,  t a r g e t ,  and c o n t r o l - p l a t e  i n v e n t o r y  i s  

i n d i c a t e d  i n  Tab le  8. 

Tab le  8. HFIR Material Inven to ry  

I t e m  T h i s  Q u a r t e r  L a s t  Q u a r t e r  

New f u e l  e l emen t s  p l aced  i n  s e r v i c e  4 3 

New f u e l  e l emen t s  a v a i l a b l e  f o r  u s e  20 17 

Spent f u e l  el.ements on hand 11 9 

Spent f u e l  e l emen t s  shipped 2 0 

New sets of shim p l a t e s  p l aced  i n  s e r v i c e  0 1 

New sets of  shim p l a t e s  a v a i l a b l e  f o r  u s e  0 0 

Plutonium t a r g e t  r o d s  r e a d y  €or u s e  16 2 1  

Plutonium t a r g e t  r o d s  i n s e r t e d  i n  r e a c t o r  8" 1 
- 

k 
I n c l u d e s  s i x  e x p e r i m e n t a l  low d e n s i t y  r o d s .  

The accumulated number of t e n s i o n i n g  c y c l e s  on t h e  r e a c t o r  v e s s e l  

head s t u d s  i s  p r e s e n t e d  i n  Tab le  9 .  These s t u d s  were des igned  € o r  a 

f a t i g u e  l i f e  o f  40 c y c l e s  loadi-ng due t o  t e n s i o n i n g  of  t h e  b o l t s  and 

730 f u l l - p r e s s u r e  c y c l e s .  

Tab le  9 .  Vesse l  Head Stud Tens ion ing  Cyc le s  

Th i s  L a s t  T o t a l  
Type Cycle - Q u a r t e r  Quarter To Date 

Head b o l t s  t e n s i o n e d  

1500 p s i g  

950 p s i g  

650 p s i g  8 10 

10 

10 

198 

238  - 
T o t a l  456 



13 

OPERATIONAL NOTES AND SPECIAL TESTS 

T e s t  of Modified Fue l  Element 

One of t h e  las t  o p e r a t i o n s  in t h e  manufac tu re  of BFIR f u e l  e l emen t s  

i s  t h e  i n s t a l l a t i o n  of s p a c e r  combs a t  t h e  t o p  and bo t tom of t h e  p l a t e s .  

When t h e s e  combs are welded, t h e r e  i s  a n  a p p r e c i a b l e  r i s k  of damaging a 

n e a r l y  complete  assembly.  S i n c e  there was some doub t  as t o  whether  the 

combs were r e a l l y  n e c e s s a r y  f o r  p l a t e  s t a b i l i t y ,  an e x p e r i m e n t a l  f u e l  

element,  19-0 and 19-1, was f a b r i c a t e d  w i t h o u t  combs. It was planned t o  

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

p l e t e  c y c l e  t o  e v a l u a t e  i t s  performance.  

The t es t  element  was i n s t a l l e d  i n  t h e  r e a c t o r  and o p e r a t e d  f o r  34 

hours  under normal f low c o n d i t i o n s ;  i .e . ,  6.50 p s i g  and -16,000 gpm flow. 

It was t h e n  removed and s u b j e c t e d  t o  a thorough mechanical  i n s p e c t i o n .  

No s t r u c t u r a l  changes or damage of any s o r t  were found.  

The element  w a s  r e i n s t a l l e d  i n  t h e  r e a c t o r  and a normal power c y c l e  

was s t a r t e d .  Soon a f t e r  t h e  r e a c t o r  r eached  100 M w ,  it  became obvious 

t h a t  a s i g n i f i c a n t l y  higher- than-normal  f r a c t i o n  of f i s s i o n  p r o d u c t s  was 

b e i n g  r e l e a s e d  i n t o  t h e  p r imary  c o o l a n t .  Var ious  r a d i o a c t i v i t y  mon i to r s  

i n d i c a t e d  l e v e l s  50 t o  100% h i g h e r  t h a n  had been p r e v i o u s l y  observed, 

a l t h o u g h  s t i l l  f a r  below t h e  l e v e l  which would n e c e s s i t a t e  an  immediate 

r e a c t o r  shutdown. 

It w a s  dec ided  t o  c o n t i n u e  o p e r a t i o n  f o r  a f e w  days w h i l e  c l o s e l y  

o b s e r v i n g  the r a d i o a c t i v i t y  l e v e l s .  Any a b r u p t  increase i n  any r a d i a t i o n  

Level would have caused t h e  r e a c t o r  t o  be s h u t  down immediately.  How- 

eve r ,  t h e  r a d i a t i o n  l e v e l s  ma in ta ined  t h e i r  o r i g i n a l  v a l u e s  w i t h o u t  any 

s i g n i f i c a n t  i n c r e a s e  or  d e c r e a s e .  The r e a c t o r  w a s  s h u t  down a f t e r  accumu- 

l a t i n g  575 Mwd on t h e  experimental  f u e l  e lement  because  i t  w a s  f e l t  t h a t  

c o n d i t i o n s  were s u f f i c i e n t l y  d i f f e r e n t  f rom normal o p e r a t i o n  t o  i n d i c a t e  

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

Underwater examina t ion  of t h e  e x p e r i m e n t a l  f u e l  e lement  a f t e r  i t s  

removal from t h e  r e a c t o r  d i d  no t  r e v e a l  any a b n o r m a l i t i e s .  L a b o r a t o r y  

a n a l y s e s ,  which were completed a f te r  t h e  r e a c t o r  had been s h u t  down, of 
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t h e  f i s s i o n  p r o d u c t s  i n  t h e  c o o l i n g  water showed no a p p a r e n t  d i f f e r e n c e s  

among t h e  v o l a t i l e  i o d i n e s ,  g a s  d a u g h t e r s  s t r o n t i u m  and barium, and non- 

v o l a t i l e  molybdenum and neptunium. T h i s  l e a d s  t o  t h e  c o n c l u s i o n  t h a t  

t h e  exposed uranium which produced t h e  f i s s i o n  p r o d u c t s  was i n  a t h i n  

f i l m ,  i . e . ,  surface con tamina t ion .  The re fo re ,  t h i s  e lement  w i l l  prob- 

a b l y  be  r e t u r n e d  t o  t h e  r e a c t o r  f o r  t h e  comple t ion  of i t s  c y c l e .  

T a r g e t  Rod Rup tu res  

242 
Ruptu res  of t h e  Pu t a r g e t  r o d s  con t inued  t o  occur .  A t  t h e  end 

of t h i s  q u a r t e r ,  c r a c k s  had been found i n  e i g h t  of  t h e  o r i g i n a l  s even teen  

Savannah R i v e r  t a r g e t  r o d s .  S i n c e  t h e  pr imary c o o l a n t  a l p h a  a c t i v i t y  

l e v e l  i s  r i s i n g  d u r i n g  t h e  c y c l e  i n  p r o g r e s s  a t  t h e  end of t h e  q u a r t e r ,  

it i s  p robab le  t h a t  a d d i t i o n a l  t a r g e t  r o d s  are  r u p t u r e d .  Thus f a r ,  a l l  

of t h e  r u p t u r e s  have occur red  i n  t h e  Savannah R i v e r  t a r g e t  r o d s .  

WATER SYSTEMS 

Opera t ion  of t h e  HFIR d e m i n e r a l i z e r s  d u r i n g  t h i s  q u a r t e r  i s  summar- 

i zed  i n  Tab le  10. R e s u l t s  of v a r i o u s  water a n a l y s e s  performed by t h e  

a n a l y t i c a l  l a b o r a t o r i e s  a r e  t a b u l a t e d  i n  Tab le  11. 



Table 10. Demineralizer Data: April 1 - June 30, 1967 

Specific Resistance Run Starting Termination Throughput 
No. Date Date Gallons (ohms - cui} 

Effluent Effluent Influent Effluent Influent Influent 
Column 

Cat ion 
Anion 

Cat ion 
Anion 

West Cation 
West Anion 

East Cation 
East Anion 

West Cation 
West Anion 

West Anion 

Monobed 
Monobed 
Monobed 
Monobed 
Monobed 
Monobed 
Honobed 
Monobed 
Monobed 
Monobed 
Monobed 
Monobed 
Monobed 

3 12-15-66 5-22-67 
3 12-15-66 5-22-67 

4 5-22-67 
4 5-22-67 

3 
3 

4 
4 

4 
4 

5 

137 
138 
139 
140 
14 1 
142 
143 
144 
145 
146 

148 
149 

147 * 

3-23-67 
3-23-67 

4-4-67 
4-4-67 

4-10-67 
4-10-67 

6-8-67 

3-31-67 
4-7-67 
4-9-67 
4-13-67 
4-14-67 
4-16-67 
4-19-67 
5-9-67 
5 - 2 0 - 6 7 
5-21-67 
5-22-67 
5-24-67 
6-13-67 

4-4-67 
4-4-67 

6-4-67 

4-7-67 
4-9-67 
4-13-67 
4-14-67 
4-16-67 
4-19-67 
5-9-67 
5-20-67 
5-20-67 
5-22-67 
5-24-67 
5-13-67 

41,260,000 
41,260,000 

11,634,000 
11,634,000 

3,373,000 

1,926,000 
1,926,000 

18,085,000 

5,300,000 

3,373,000 

12,758,000 

18,520 

20,520 
20,680 
21,240 
24,140 
17,360 

16,565 
16,505 
14,090 

20,210 

15, a40 

22, e30 

Pool System 

1.45 x lo6 5.8 
2.09 x lo6 

3.05 x lo6 
1.66 x lo6 5.9 

Reactor System 

0.33 x lo6 5.0 

0-27 x lo6 5.0 

3.04 x lo6 

2.27 x lo6 

1.94 x lo6 
2.Q9 x lo6 

0.37 x lo6 5.0 

Plant Demineralizer 

5.9 

6.2 

115 

124 

16 

211 

304, OM) 
6.2 1200 

366,000 
6.2 2660 

6 .1  1080 
353,000 

6.2 20,980 

*This cycle was terminated early and &he resin in the demineralizer was replaced. 



Table 11. Water Analysis Results 

4-4-67 3.40 0.40 

5-12-67 2.40 <O.OL 

6-28-67 2.40 1.20 

4-4-67 3.60 0.20 

5-12-67 2.40 <0.01 

6-28-67 1.80 0.60 

4,-4-67 

5-12-61 

6-28-67 

Rimary Water 

2 . 1  <1.0 a3.5 <0.5 <0.2 <0.2 2.85 x 

<0.13 <1.0 0.08 <l.0 <0.2 < l . O  2.35 x 

1.0 <1.0 <0.4 <l.O <0.2 a3.2 3.30 x 

8.5 0.54 1.6 0.1 

24 8.2 0.27 1.9 <0.5 2.39 x lo5 

2 1  10.5 1.30 1.65 0.1 

Pool Water 

2.5 4.0 <0.5 <0.2 <0.5 8.26 10-7 

1.0 11.0 <0.4 <0.2 <1.0 9.42 10-7 

a.13 < l . O  0.12 <0.2 co.2 1.24 x 

19.5 

14.0 

15.0 

Secondary Water 

6.7 614 21.4 

6.7 445 19.5 

6.7 395 15.6 
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