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SUMMARY 

The BSR opera ted  a t  an average power level of  1,742 kw f o r  33.2% of 

t h e  t i m e  dur ing  January ,  February,  and March. Water-qual i ty  c o n t r o l  i n  

b o t h  t h e  r e a c t o r  primary and secondary c o o l i n g  systems w a s  s a t i s f a c t o r y .  

There w a s  one unscheduled shutdown dur ing  t h e  q u a r t e r  as i n d i c a t e d  i n  

Table 2 .  

Changes as a u t h o r i z e d  by Mechanical Design Change Memos Nos. BSR-2&-3 

and BSR-2&-4 were completed as i n d i c a t e d  i n  Table  4 .  
The BSRwas opera ted  a t  low and v a r i a b l e  power dur ing  t h i s  q u a r t e r  

f o r  6 8 . 7  h r s  as a t r a i n i n g  a i d  f o r  20 t r a i n e e s  from t h e  Tennessee Val ley  

Author i ty  (TVA) Browns Fer ry  n u c l e a r  power r e a c t o r .  

The PCA w a s  opera ted  dur ing  t h e  q u a r t e r  as fo l lows:  t e n  days as a 

t r a i n i n g  a i d  f o r  t r a i n e e s  from t h e  Tennessee Val ley Author i ty  Browns 

Fer ry  n u c l e a r  power r e a c t o r  and t h r e e  days as a t r a i n i n g  a i d  f o r  s t u d e n t s  

from t h e  Nuclear  Engineer ing Department of  t h e  U n i v e r s i t y  of Tennessee.  

e 

BULK SHIELDING REACTOR 

Opera t ions  

During t h i s  q u a r t e r ,  t h e  r e a c t o r  opera ted  33.2% of t h e  t i m e  p r i m a r i l y  

f o r  t h e  i r r a d i a t i o n  of r e s e a r c h  experiments .  It  w a s  a l s o  o p e r a t e d  a t  low 

and v a r i a b l e  power (9.5% of t h e  o p e r a t i n g  t ime)  t o  e n a b l e  t h e  t r a i n e e s  

from t h e  TVA Browns Fer ry  n u c l e a r  power r e a c t o r  t o  receive and p a r t i c i -  

p a t e  i n  r e a c t o r  s t a r t u p  t r a i n i n g  and t o  perform two experiments  d e s c r i b e d  

elsewhere i n  t h i s  r e p o r t .  

t h e  prev ious  q u a r t e r  because of  t h e  r e q u e s t  of  t h e  exper imenters  f o r  a 

series of experiments  r e q u i r i n g  only day-sh i f t  o p e r a t i o n .  

The o p e r a t i n g  t i m e  f o r  t h e  q u a r t e r  i s  less than  

Basic o p e r a t i n g  

d a t a  f o r  t h i s  p e r i o d  are g iven  i n  Table  1. 
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Table  1. Basic Operat ing Data 
January ,  February,  and March of 1972 

T h i s  Last Year 
Quar te r  Quarter To Date 

T o t a l  energy ,  kwd 52,581 101,035 52,581 

Average power, 
kw/operat ing h r  1,742 1,880 1,742 

T i m e  o p e r a t i n g ,  % 33.2 58.4 33.2 

Reactor a v a i l a b i l i t y ,  % 89.6 93.5 89.6 

Reactor  water r a d i o a c t i v i t y ,  
counts  min-1 m l - 1  (av) 1 , 8 4 1  1,862 1 ,841  

Reactor  water r e s i s t i v i t y ,  
ohm-cm (av) 846,000 853,000 846,000 

Standard f u e l  e lements  
d e p l e t e d  

Cont ro l  f u e l  e lements  
d e p l e t e d  

0 0 0 

2 0 2 

Research samples 30 25 30 

Core l o a d i n g  20 (Figure 1) was converted t o  core  loading  2 1  (F igure  2) 

on January 7 ,  1972, t o  provide  adequate  excess r e a c t i v i t y  f o r  versa t i le  

o p e r a t i o n .  The i n i t i a l  o p e r a t i n g  mass (3,976.218 g) of c o r e  loading  20 

had been reduced t o  3,936.093 g due t o  burnup, thereby  reducing t h e  

excess r e a c t i v i t y  from 3.35% Ak/k t o  3.15% Ak/k (%0.60% Ak/k excess reac- 

t i v i t y  above xenon e q u i l i b r i u m ) .  

Core loading  2 1  w a s  accomplished by r e p l a c i n g  s i x  f u e l  e lements  as 

fo l lows:  two new cont ro l - rod  f u e l  e lements  were i n s t a l l e d ;  one new BSP- 

series f u e l  element w a s  i n s t a l l e d ;  one p a r t i a l l y  d e p l e t e d  L I T R - s e r i e s  

f u e l  element w a s  i n s t a l l e d ;  and two p a r t i a l l y  d e p l e t e d  BSF-series f u e l  

elements were i n s t a l l e d .  Core loading  21 had an i n i t i a l  o p e r a t i n g  mass 

of  4,092.058 g which provided an excess  r e a c t i v i t y  of 5.7% Ak/k (3.15% 

Ak/k excess r e a c t i v i t y  above xenon e q u i l i b r i u m ) .  

t e r ,  t h e  excess r e a c t i v i t y  i s  %4.8% 4k/k (%2.25% Ak/k excess  r e a c t i v i t y  

above xenon e q u i l i b r i u m ) .  

A t  t h e  end of  t h e  quar- 



81 87 88 89 
\ 

7l' 77 78 79 

BSF-23 BSF-S-5 BSF-36 BSF-S-6 BSF-16 
152.536 63.577 187.145 63.865 145.724 

61 6 2 ~ ~  5 63 64No 6 65 66 67 68 69 

BSF-34 BSF-26 BSF-33 BSF-27 BSF-35 
187.220 159.335 164.239 157.444 187.195 

51 52 53 54 55 56 

Shim Roc Shim Roc. 

WEST EAST 
59 

D2° D2 O 
TANK TANK BSF-7 BSF-S-9 BSF-32 BSF-S-1CBSF-18 I 

140.029 89.430 161.142 89.567 139.315 
Shim Roc Shim Roc 

41 4 2 ~ 0 .  3 43 44 No. 4 45 

145.031 1 5 4 . 5 6 3  162.523 154.413 143.722 

31 32 33 34 35 36 37 38 39 

M-193-D BSF-S-7 BSF-30 BSF-S-8 BSF-37 
192.293 78.233 161.177 78.035 188 .950 

Shim Roc Shim Roc 
21 22No. 1 23 2 4 ~ 0 .  2 25 26 27 28 29 

BSF-17 BSF-19 BSF-20 
1 4 2 . 9 1 1  144.217 142.334 

46 49 

BSF-24 BSF-28 BSF-31 BSF-29 BSF-25 

EXP EXP 
1 1  12 13 14 15 16 17 18 19 

ORNL DWG. 72-3097 

1 

BSR CORE 

20 
L O A D I N G  N O  

December 1 4 .  1 9 7 1  

E x c e s s  r eac t iv i ty  = %3.35% Ak/k 
D A T E  

3976.219 
O P E R A T I N G  M A S S  

ROD POSITIONS AT CRITICAL 
(With Operating Mass) 

13.62  

13 .62  

13 .62  

23.00 

23.00 

2 

3 

4 

5 

6 

R E M A R K  5: * 

F i g .  1. Core Loading N o .  20 - BSR 

6 D c 3 e a 
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O W L  DWG. 72-6967 

S a f e t y  S a f e t y  No. 2 S a f e t y  

BSlR CORE 

9 1  
A E 

\ 

151.386 77.493 185 .361  77.295 ' 144 .66  

41 42 No. 5 43 ~ 6 4  N o .  6 65 

185.537 157.387 162.218 155.555 185.44 

Shim Roi Shim Rod 

BSF-34 BSF-26 BSF-33 BSF-27 BSF-35 

EAST 
51 52 53 54 55 

BSF-11 IBSF-S-11 BSF-321 BSF-S-le BSF-1 D2° 
145.732 96.570 158 .803 96.230 145 .18  

TANK I IShim ROB /Shim RoI 
41 142 No. 3 / 4 3  144 N o .  4145 
BSF-24 lM-193-DIBSF-31 IBSF-37 IBSF-25 
143.671 190.617 160.288 1 8 7 . 4 8 8 ~  142.32 

31 32 33 34 35 

M-192-D BSF-S-9 BSF-30 BSF-S-10 BSF-3 
189 .725  88.330 159 .521  88.454 190 .36  

21 22 No. 1 23 24 N o .  2 25 
Shim Rod Shim Rod 

BSF-17 BSF-19 BSF-20 

EXP EXP 141.974 143.132 141.316 

1 1  12 13 14 15 

86 87 a8 

76 77 78 

66 67 6a 

WEST 

46 

36 

16 

TANK 

17 I l 8  

L I  

L O A D I N G  NO. 

January  7 ,  1972 

Excess R e a c t i v i t v  = 5.7% Ak/k 
D A T E  

4,092.058 
O P E R A T I N G  MASS 

ROD POSITIONS AT CRITICAL 
(With Operating Mass) 

4 
IN. WITHDRAWN ROD NO. 

9.605 10.925 

9 .605  10.925 

9 .605  10.925 

10 .925  

10.925 

23.000 10.925 
R E M A R K S :  

Kwhr a t  beginning  - 36.439.954 

F i g .  2. Core Loading No. 2 1  - BSR 
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Shutdowns 

There w a s  one unscheduled shutdown dur ing  t h e  q u a r t e r .  The unsched- 

u led  shutdown and t h e  a s s o c i a t e d  i n c i d e n t  r e p o r t  number i s  l i s t e d  i n  

Table  2 .  

shutdowns. 

Table  3 gives an a n a l y s i s  o f  bo th  scheduled and unscheduled 

Table  2,  Unscheduled Shutdowns 

Remarks Durat ion I n c i d e n t  
( h r  1 Report No. Date 

3-19-72 0.167 ORNL-72-15 The r e a c t o r  power was a u t o m a t i c a l l y  
reduced t o  0 .1  NL when t h e  No. 3 s a f e t y  
r e c o r d e r  f a i l e d  and drove upsca le  p a s t  
1.1 Np.  
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Table  3 .  Analysis  of Shutdowns 

D e s c r i p t i o n  of Shutdown Number Downtime ( h r )  

Scheduled 

Experimenters : 

No r e q u e s t  t o  o p e r a t e  25 1,173.700 

Experiment i n s e r t i o n  1 0.717 

Experiment removal 1 0.333 

1 0.467 To r e p o s i t i o n  r e a c t o r  - 
Sub t o t a1 28 1,175.217 

Reactor  Opera t ions  : 

Q u a r t e r l y  2 120.167 

Refuel ing c r i t i c a l  runs  3 18.466 

4 88.117 Shim rod c a l i b r a t i o n s  

260 57.349 

Sub t o t  a1 269 284.099 

TVA personnel  t r a i n i n g  - 

Unscheduled 

Experimenters 0 0.000 

1 0.167 

1 0.167 Sub t o t  a1 

T o t a l  298 1,459.483 

Reactor  Opera t ions  - 
- 

d 
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Maintenance and Changes 

Changes made i n  t h e  mechanical  systems t o  improve o p e r a t i n g  eondi- 

t i o n s  and/or  t o  perform s p e c i a l  tests are documented by t h e  BSR mechanical 

des ign  change memoranda system. 

t h i s  r e p o r t  p e r i o d  are l i s t e d  i n  Table  4 .  

Those changes which were made d u r i n g  

Maintenance o r  changes on t h e  

i n s t r u m e n t a t i o n  and mechanical components i n  t h e  complex are l i s t e d  i n  

Tables  5 ,  6 ,  7, and 8 .  Table  9 p r e s e n t s  t h e  s t a t u s  of t h e  i o n i z a t i o n  and 

f i s s i o n  chambers. 

Table  4. Mechanical Design Change Memoranda 
Completed During This  Report Per iod  

Change 
Memo No. 

Subjec t  General  D e s c r i p t i o n  

BSR-2Mw-3 Modif ica t ions  t o  The au tomat ic  mode of  r e g e n e r a t i o n ,  
d e m i n e r a l i z e r  us ing  t h e  Cycloflow valves, w a s  

removed. A system us ing  hand valves 
w a s  i n s t a l l e d .  The m o d i f i c a t i o n  
involved  r e p l a c i n g  p o l y v i n y l e h l o r i d e  
(PVC) l i n e s  w i t h  s t a i n l e s s  s tee l  
p i p e  and valves. 

BSR-2Mw-4 P o r t s  f o r  s p e c i a l  f low Flow-tap u n i t s  were i n s t a l l e d  on t h e  
tests f o r  I n s p e c t i o n  d u c t s  l e a d i n g  t o  t h e  s o u t h ,  c e n t e r ,  
Engineer ing and n o r t h  c e l l - v e n t i l a t i o n  f i l t e r  

The p o r t s  w i l l  p rovide  n i n e  banks.  
e n t r y  p o i n t s  i n t o  t h e  d u c t s  f o r  f low 
moni tor ing .  The f low measurements 
w i l l  b e  made one t i m e  o n l y ;  and upon 
completion of t h e  measurements, each 
p i p e  coupl ing  w i l l  b e  plugged.  



t I e 4 

Table 5 .  Maintenance and Changes, I n s t r u m e n t a t i o n  and Cont ro ls  

Date Component Trouble  o r  Change Reason o r  Maintenance 

1-3-72 No. 1 TV F a i l u r e  of t h e  Cohu The f i l amen t  winding f o r  t h e  h igh  v o l t -  
receiver age  r e c t i f i e r  w a s  r e p l a c e d .  

1-3-72 Log-N p e r i o d  a m p l i f i e r  F a i l u r e  of a condenser The condenser  a c r o s s  t h e  vo l t age -  
r e g u l a t i n g  tubes  w a s  r e p l a c e d .  

1-11-72 No. 2 TV 

1-26-72 No. 2 TV 

2-3-72 N o .  1 TV 

2-8-72 F a c i l i t y  Radia t ion  and 
Contamination A l a r m  
System 

2-9-72 Log count ing- ra te  
meter 

2-11-72 Publ ic -address  system 

2-14-72 Log-N a m p l i f i e r  

F a i l u r e  of t h e  Sony The Sony camera w a s  removed f o r  mainte- 
camera nance.  The Apex camera w a s  i n s t a l l e d  

as a temporary rep lacement .  

Sony camera r e i n s t a l l e d  The camera r e c e i v e d  a g e n e r a l  overhaul  
a t  t h e  I n s t r u m e n t a t i o n  and Cont ro ls  
D iv i s ion  shop.  I--’ 

P 

Poor r e c e p t i o n  The v o l t a g e - r e g u l a t i n g  tube  i n  t h e  Cohu 
receiver w a s  r e p l a c e d .  

F a i l u r e  i n  te lephone  l i n e  Repai rs  were made t o  a f a u l t y  connect ion.  
between Bui ld ings  3010 
and 2500 

Unable t o  c a l i b r a t e  t o  The l o g  coun t ing - ra t e  meter w a s  rep laced .  
60-cycle l i n e  c u r r e n t  

Ampl i f i e r  f a i l u r e  The a m p l i f i e r  w a s  r e tubed .  

Replaced The log-N a m p l i f i e r  w a s  r ep laced  because 
o c c a s i o n a l  s p i k e s  had been noted  on 
t h e  log-N and p e r i o d  r e c o r d e r s .  



Table  5 (cont inued)  

Date Component Trouble  o r  Change Reason o r  Maintenance 

2-17-72 I o n i z a t i o n  chamber, I n s t a l l e d  s p a r e  log-N PCP-111, t ype  106 ,  SN-66-2 ( d u a l  i on iza -  
p o s i t i o n  - E i oniz  a t  i o n  chamber t i o n )  chamber w a s  i n s t a l l e d  i n  p rev i -  

ous ly  empty p o s i t i o n  E .  The d u a l  
chamber w a s  removed fTom t h e  ORR i n  
May, 1971,  due t o  f a i l u r e  of t h e  
uncompensated s e c t i o n .  The gamma com- 
pensa ted  s e c t i o n  w i l l  b e  used as a 
s p a r e  chamber f o r  t h e  log-N channel .  

2-22-72 Log-N channel  

2-25-72 Log coun t ing - ra t e  
meter 

3-6-72 Log-N channel  
through 
3-12-72 

Momentary upsca le  s p i k e s  The fo l lowing  maintenance w a s  performed 
as no ted  on t h e  l o g  N i n  an e f f o r t  t o  i s o l a t e  t h e  t r o u b l e :  
and t h e  log-N p e r i o d  switched t o  t h e  s p a r e  log-N i o n i z a t i o n  
r e c o r d e r s  chamber (momentary upsca le  s p i k e s  con- P t i n u e d ) :  and r e p l a c e d  t h e  vo l t age -  hl 

r e g u l a t i n g  tube  i n  t h e  log-N a m p l i f i e r  
which c o r r e c t e d  t h e  c o n d i t i o n .  

S luggish  response  The 6H6 d iode  tube  w a s  r e p l a c e d ,  cor- 
r e c t i n g  t h e  c o n d i t i o n .  

Momentary upsca le  s p i k e s  The fo l lowing  work w a s  completed i n  an 
e f f o r t  t o  i s o l a t e  t h e  s o u r c e  of t h e  
momentary s p i k e s  as noted  on t h e  log  N 
and log-N p e r i o d  r e c o r d e r s :  r ep laced  
t h e  v o l t  age - regu la to r  t ube  i n  t h e  
log-N a m p l i f i e r :  d i sconnec ted  t h e  
i o n i z a t i o n  chamber and i n s t a l l e d  a 
c u r r e n t  sou rce  i n p u t  t o  t h e  log-N 
a m p l i f i e r  w i th  c o n t i n u a t i o n  of occa- 
s i o n a l  s p i k e s ;  t h e  v o l t a g e  r e g u l a t o r  
was r e tubed :  and t h e  chamber power 
supply  w a s  r e p l a c e d .  
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Table 5 (cont inued)  
~ - ~- ~~ 

Date Component Trouble  o r  Change Reason o r  Maintenance 

3-13-72 TV No. 1 

3-1 3- 7 2 Log-N channel  
through 
3-17-72 

F a i l u r e  of t h e  Cohu The receiver w a s  removed t o  t h e  shop f o r  
receiver a g e n e r a l  overhaul  and w a s  r e i n s t a l l e d .  

Momentary upsca le  s p i k e s  The fo l lowing  work w a s  completed (con- 
t i n u e d  from p rev ious  week) i n  an 
e f f o r t  t o  i s o l a t e  t h e  sou rce  of t h e  
momentary s p i k e s  as noted  on t h e  l o g  N 
and log-N pe r iod  r e c o r d e r s :  observa- 
t i o n  w a s  cont inued  us ing  a c u r r e n t  
sou rce  i n p u t  t o  t h e  log-N a m p l i f i e r  
and i n s t a l l e d  on ac l i n e  v o l t a g e  moni- 
t o r .  The conc lus ion  w a s  t h a t  t h e  
momentary s p i k e s  were caused by ac l i n e  F 
v o l t a g e  v a r i a t i o n s .  w 

3-20-72 No. 3 s a f e t y  r eco rde r  Recorder a m p l i f i e r  The r e c o r d e r  a m p l i f i e r  w a s  r ep laced  w i t h  
f a i l u r e  a s p a r e  u n i t  due t o  a f a i l u r e  on 

March 9 ,  1972. 

3-22-72 P o r t a b l e  pH meter Er ra t ic  readout  General  r e p a i r s  were completed. 



Table 6.  Maintenance and Changes, Mechanical System 

Date Component Trouble o r  Change Reason o r  Maintenance 

1-4-72 Shim-rod assembly Refuel ing 
from CP-62 
(No. 5) 

1-4-72 Shim-rod assembly Refuel ing 
from CP-22 
(No. 1) 

1-4-72 Shim-rod assembly Refuel ing 
from CP-42 
(No. 4) 

The assembly w a s  t r a n s f e r r e d  t o  t h e  in-pool  work 
p l a t f o r m  f o r  maintenance as fo l lows:  s p e n t  
con t ro l - rod  f u e l  e lement  BSF-S-5 w a s  r ep laced  wi th  
a new e l emen t ,  BSF-S-11: t h e  shim rod w a s  checked 
f o r  d imens iona l  changes wi th  none b e i n g  d e t e c t e d  
(Rassed f r e e l y  through a 0.030-in.  o v e r s i z e d  
gauge):  t h e  magnet and armature  w e r e . i n s p e c t e d  and 
cleaned-- there  w a s  no ev idence  of  c o r r o s i o n  no ted ;  
and i n s p e c t i o n  of o t h e r  components i n d i c a t e d  
s a t i s f a c t o r y  c o n d i t i o n s .  The assembly w a s  
i n s t a l l e d  i n  CP-42 t o  become t h e  No. 3 shim rod .  

The assembly Conta in ing  con t ro l - rod  f u e l  element P 
c- BSF-S-7 w a s  t r a n s f e r r e d  t o  CP-62 t o  become t h e  

No. 5 shim rod .  

The assembly con ta in ing  con t ro l - rod  f u e l  element 
BSF-S-9 w a s  t r a n s f e r r e d  t o  CP-22 t o  become No. 1 
shim rod .  

B b 
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Table  6 (cont inued)  

P 1 

- 

Date Component Trouble  o r  Change 
~ 

Reason o r  Maintenance 

1-4-72 Shim-rod assembly Refuel ing The assembly w a s  t r a n s f e r r e d  t o  t h e  in-pool  work 
from CP-64 p l a t f o r m  f o r  maintenance as fo l lows :  spen t  
( N o .  6 )  con t ro l - rod  f u e l  e lement  BSF-S-6 w a s  r ep laced  w i t h  

a new e l emen t ,  BSF-S-12; t h e  shim rod w a s  checked 
f o r  d imens iona l  changes w i t h  none b e i n g  d e t e c t e d  
(passed f r e e l y  through a 0.030-in.  o v e r s i z e d  
gauge) ;  t h e  a rmature  w a s  c leaned  and i n s p e c t e d  
wi th  no ev idence  of  c o r r o s i o n  noted :  t h e  d r i v e  
tube  w a s  brushed  and f l u s h e d  w i t h  w a t e r :  t h e  No. 4 
shim-rod-drive assembly ( c o n t a i n i n g  t h e  s e r v o  con- 
t r o l  d r i v e  motor) w a s  i n s t a l l e d  i n  t h e  assembly 
a f t e r  c l e a n i n g  and i n s p e c t i o n  of t h e  magnet-- 
t h e r e  w a s  no ev idence  of c o r r o s i o n  n o t e d ;  and P 

i n s p e c t i o n  of  o t h e r  components i n d i c a t e d  s a t i s f a c -  
t o r y  c o n d i t i o n s .  The assembly w a s  i n s t a l l e d  i n  
CP-44 t o  become N o .  4 shim rod .  

cn 

1-4-72 Shim-rod assembly Refuel ing 
from CP-44 
( N o .  4 )  

The assembly c o n t a i n i n g  con t ro l - rod  f u e l  element 
B S F - S - 1 0  w a s  t r a n s f e r r e d  t o  CP-24 t o  become t h e  
No. 2 shim rod .  The d r i v e  t u b e  and a rma tu rewere  
brushed and f l u s h e d  wi th  water. The d r i v e  assem- 
b l y  which w a s  former ly  i n  CP-64 (No. 6 )  w a s  
i n s t a l l e d  i n  t h e  shim-rod assembly fo l lowing  
c l e a n i n g  and i n s p e c t i o n  of t h e  magnet and c l u t c h  
swi t ch .  There w a s  no ev idence  o f  c o r r o s i o n  on 
t h e  magnet and armature.  



Table 6 (cont inued)  

Date Component Trouble o r  Change Reason o r  Maintenance 

1-4-72 

1-20-72 

2-2 8- 72 

2-28-72 

3-2 8- 72 

Shim-rod assembly 
from CP-24 
(No. 2)  

Reac tor  secondary 
tower s o u t h  f an  

No. 5 c o n t r o l -  
rod-dr ive  
motor assembly 

C e  11-ven t i l  a t  i on 
system 

No. 4 c o n t r o l -  
rod- d r i  ve 
motor assembly 

Refuel ing 

F a i l u r e  of t h e  Dodge 
F1 exi dyne coup 1 i n  g 

F a i l u r e  of motor 
bea r ings  

Ad j us tment of 
weights  on w e s t  
h igh  bay r e l i e f  
damper 

Fau l ty  tachometer  
r e t a i n i n g  screws 

The assembly c o n t a i n i n g  con t ro l - rod  f u e l  e lement  
BSF-S-8 was t r a n s f e r r e d  t o  CP-64 t o  become N o .  6 
shim r o d .  The d r i v e  assembly w a s  removed f o r  
c l e a n i n g  and i n s p e c t i o n  of  t h e  magnet and c l u t c h  
s w i t c h .  Before  r e i n s t a l l i n g  t h e  d r i v e  assembly,  
t h e  d r i v e  tube  and armature  were b-rushed and 
f l u s h e d  w i t h  water. There w a s  no ev idence  of cor- 
r o s i o n  on t h e  magnet and armature .  

The fo l lowing  new p a r t s  were i n s t a l l e d  i n  t h e  
coupl ing  : b e a r i n g ,  seals,  r o t o r ,  and SS s h o t .  

The s p a r e  cont ro l - rod-dr ive  motor assembly w a s  P 
m i n s t a l l e d .  

Adjustments were made t o  a l low t h e  damper t o  open on 
a h i g h  bay n e g a t i v e  p r e s s u r e  of 0.2 i n .  H20. 

Three new r e t a i n i n g  screws w e r e  i n s t a l l e d .  



Table 6 (cont inued)  

Date Component Trouble  o r  Change Reason o r  Maintenance 

3-29-72 Shim-rod assembly Scram t i m e  ( t ime-of- 
from CP-22 f l i g h t  from f u l l y  
(No. 1) withdrawn t o  

bottom s e a t )  w a s  
742 msec, as com- 
pared t o  a normal 
$487 msec 

3-30-72 1 1. 5 s e l s y n  Faul ty  motor 
( f i n e )  b e a r i n g s  

During t h e  q u a r t e r l y  in s t rumen t  checks,  t h e  scram 
t i m e  o f  t h e  No. 1 c o n t r o l  rod ( t ime-o f - f l i gh t  
from f u l l y  withdrawn t o  bottom s e a t )  w a s  found t o  
b e  742 msec, as compared t o  a normal ~ 4 8 7  m s e c .  
The con t ro l - rod  assembly w a s  removed t o  t h e  work 
p l a t f o r m  f o r  i n s p e c t i o n ,  and t h e  fo l lowing  work 
w a s  completed b e f o r e  r e i n s t a l l a t i o n :  t h e  c o n t r o l  
rod w a s  checked f o r  dimensional  changes wi th  none 
be ing  d e t e c t e d  (passed  f r e e l y  through a 0.030-in. 
o v e r s i z e d  gauge):  used a metal f i l e  t o  smooth t h e  
machined c o r n e r s  of  t h e  top  of t h e  cont ro l - rod  
f u e l  e lement  assembly guide  s p a c e r  t o  remove pos- 
s i b l e  dragging  e f f e c t ;  e s t a b l i s h e d  ver t ica l  a l i g n -  
ment between t h e  lower guide  tube  and t h e  c o n t r o l -  
rod f u e l  e lement  assembly gu ide  (improper a l i g n -  
ment w a s  t h e  p robab le  cause  of t h e  e x c e s s i v e  t i m e -  
o f - f l i g h t  s i n c e  t h e r e  w a s  evidence of t h e  c o n t r o l  
rod rubbing a g a i n s t  t h e  f u e l  element assembly 
g u i d e ) :  c leaned  and i n s p e c t e d  t h e  armature:  and 
c leaned  and i n s p e c t e d  t h e  c l u t c h  swi tch  and magnet. 
There w a s  no ev idence  of  co r ros ion .  F a l o w i n g  
r e i n s t a l l a t i o n ,  t h e  t ime-o f - f l i gh t  w a s  normal.  

New b e a r i n g s  w e r e  i n s t a l l e d .  



Table  6 (cont inued)  

Date Component Trouble  o r  Change Reason o r  Maintenance 

3-13-72 Deminera l izer  Converted t o  manual The au tomat ic  mode of r e g e n e r a t i o n ,  u s ing  
through o p e r a t i o n  t h e  Cycloflow valves, has  r e q u i r e d  
3-17-72 e x t e n s i v e  maintenance and t h e  opera- 

b i l i t y  h a s  been u n s a t i s f a c t o r y .  A 
system us ing  hand valves w a s  i n s t a l l e d  
t o  replace t h e  Cycloflow valves, 
the reby  conve r t ing  from automat ic  t o  
manual o p e r a t i o n .  The m o d i f i c a t i o n  
involved  r e p l a c i n g  t h e  PVC l i n e s  wi th  
304-L s t a i n l e s s  steel  p i p e  and valves 
as o u t l i n e d  i n  Mechanical Design Change 
Memo No. BSR-2Mw-3. 

I--' 
03 

3-20-72 Secondary pH probe Improper pH readou t  Because of  a r e d u c t i o n  i n  water f low,  t h e  
f i l t e r  f i l t e r  w a s  removed, c leaned ,  and 

r e i n s t a l l e d .  

3-2 8- 72 Deminera l izer  a c i d  F a i l u r e  of t h e  a c i d  l i n e  The a c i d  l i n e  w a s  removed f o r  maintenance 
r egene ran t  tank  check valve as fo l lows :  i n s t a l l e d  a new a c i d  l i n e  

check valve, and i n s t a l l e d  a new 
diaphragm i n  t h e  a i r -ope ra t ed  valve 
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Table 7 .  Maintenance and Changes, P rocess  System 

Date Component Trouble  o r  Change Reason o r  Maintenance 

1-12-72 Secondary acid- 
a d d i t i o n  system 

1-18-72 Secondary ac id-  
a d d i t i o n  system 

1-27-72 C e l l - v e n t i l a t i o n  
s y s  t e m  

1-28-72 Secondary a c i d  
Pump 

2-11-72 Primary pump 

2-16-72 Secondary a c i d  
Pump 

3-1-72 C e l l - v e n t i l a t i o n  
system 

Rep l aced  

Fau l ty  check valve 

I n s t a l l a t i o n  of new char- 
coal i n  t h e  c e n t e r  
f i l t e r  bank 

I n s u f f i c i e n t  a c i d  pumping 
rate 

Routine a d j  ustment on t h e  
pump packing g land  

Shop maintenance 

I n s t a l l e d  p o r t s  f o r  spe- 
c i a l  f low tests f o r  
I n s p e c t i o n  Engineer ing  

The Milton-Roy pump w a s  r ep laced  wi th  a 
new Lapp Pu l sa feede r  pump. 

The check valve i n  t h e  a c i d  l i n e  on t h e  
e x i t  s i d e  of  t h e  a c i d  pump w a s  r ep laced .  

Because t h e  e f f i c i e n c y  of t h e  o l d  char- 
c o a l  f i l t e r s  w a s  t o o  low, new c h a r c o a l  
was i n s t a l l e d  t o  ensu re  f i l t e r  
r e l i a b i l i t y .  

The new Lapp Pu l sa feede r  pump w a s  removed 
t o  t h e  shop f o r  checks.  P 

\o 

The packing gland w a s  t i g h t e n e d  t o  reduce  
t h e  l e a k  ra te  from ~ 5 0  t o  ~ 1 5  ml/min. 

The new Lapp Pu l sa feede r  pump w a s  
i n s t a l l e d  fo l lowing  replacement  of t h e  
diaphragm head.  

P o r t s  f o r  s p e c i a l  f low tests f o r  Inspec-  
t i o n  Engineer ing were i n s t a l l e d  i n  t h e  
eas t ,  c e n t e r ,  and w e s t  f i l t e r  banks i n  
accordance wi th  Mechanical Design 
Change Memo No. BSR-2Mw-4. 



Table 8. Maintenance and Changes, BSR Services 

Date Component Trouble  o r  Change Reason o r  Maintenance 

1-19-72 Air -condi t ion ing  u n i t s  Burs t  steam t r a p s  The steam t r a p s  on both  u n i t s  were 
Nos. 1 and 2 r e p l a c e d .  

2-3-72 Air -condi t ion ing  u n i t s  Replaced f a u l t y  steam Hand valves w e r e  i n s t a l l e d  upstream from 
Nos. 1 and 2 condensate  l i n e s  t h e  steam t r a p s .  New l i n e s  were 

i n s t a l l e d  downstream from t h e  steam 
traps. 

3-17-72 Air -condi t ion ing  u n i t  Noisy o p e r a t i o n  on The f a n  motor b e a r i n g s  were r e p l a c e d .  
No. 1 ''cool'' p o s i t i o n  

3-17- 72 Room "B" s i n k  Excessive h o t  and A new f a u c e t  w a s  i n s t a l l e d .  
co ld  l e a k s  N 

0 

e 
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Table 9 .  S t a t u s  of  I o n i z a t i o n  Chambers 

Previous  Remarks Date P r e s e n t  
S e r v i c e  S t a r t e d  S e r v i c e  Locat ion Chamber 

Ser ia l  No. 

PCP-111-106, SN-66-1 P o s i t i o n  E, 
se rvo  

PCP-111-106, SN-66-4 P o s i t i o n  E, 
l o g  N and 
No. 3 s a f e t y  

Modif ied L I T R  P o s i t i o n  C, 
chamber CTC-4 No. 1 s a f e t y  

Chambers i n  S e r v i c e  

1-29-68 None The uncompensated s e c t i o n  
o f  t h i s  chamber f a i l e d  
on June  1 6 ,  1969. It  
w a s  i n  s e r v i c e  as t h e  
N o .  2 s a f e t y  a t  t h e  t i m e  
o f f a i l u r e  . 

8-2 6- 70 

12-1-69 

No. 3 s a f e t y  and This  chamber w a s  r e p a i r e d  
Iu 
P 

l o g  N a t  t h e  BSR on May 6 ,  1969, and 
r e t u r n e d  t o  service. 

LITR This  chamber, which w a s  
used i n  t h e  L I T R  dry- 
channel  p o s i t i o n ,  w a s  
recanned s o  i t  could b e  
used i n  water-cooled 
r e a c t o r s  such  as t h e  ORR 
and BSR. P re -ope ra t iona l  
checks ,  i n c l u d i n g  a check 
of  s a t u r a t i o n  cha rac t e r -  
i s t ics ,  i n d i c a t e d  t h a t  
t h e  chamber i s  perform- 
i n g  s a t i s f a c t o r i l y  . 



Table 9 (cont inued)  

Remarks Date P r e s e n t  Previous  Locat i o n  Chamber 
Ser ia l  No. Se rv ice  S t a r t e d  Service 

Modified L I T R  P o s i t i o n  A, 10- 8- 6 9 LITR 
chamber CTC-3 N o .  2 s a f e t y  

PCP-111-106, SN-66-2 P o s i t i o n  E, 2-17-72 BSR and ORR 
s p a r e  l o g  N 

PCP-111-106, SN-66-3 Ins t rument  
r e p a i r  shop 

PCP (o ld  type  wi th  BSR s t o r a g e  
no ser ia l  number) 

Chambers n o t  i n  S e r v i c e  

This  chamber i s  s i m i l a r  t o  
CTC-4. P re -ope ra t iona l  
checks ,  i n c l u d i n g  a 
check o f  s a t u r a t i o n  
c h a r a c t e r i s t i c s ,  i n d i -  
c a t e d  t h a t  t h e  chamber 
i s  performing satis- 
f a c t o r i l y .  

This  d u a l  chamber w a s  
i n s t a l l e d  i n  t h e  BSR i n  
May, 1969. I n  November, 
1969, bo th  s e c t i o n s  
f a i l e d ,  and r e p a i r s  w e r e  
made. The chamber w a s  
i n s t a l l e d  i n  t h e  ORR i n  
May, 1971. I n  J u l y ,  
1971, t h e  uncompensated 
s e c t i o n  f a i l e d  and t h e  
chamber w a s  removed from 
the ORR t o  p lug  s t o r a g e .  

N 
N 

No. 1 s a f e t y  and Both s e c t i o n s  had f a i l e d .  
l og  N a t  t h e  BSR 

BSR This  i s  i n  reserve f o r  t h e  
PCA b u t  can b e  used i n  
an emergency f o r  t h e  BSR. 

b s) 
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Remarks Date P resen t  P rev ious  Location Chamber 
S e r i a l  N o .  Service S t a r t e d  S e r v i c e  

PCP ( o l d  type  w i t h  
no ser ia l  number) 

C I C  (o ld  t y p e  w i t h  
no ser ia l  number) 

C I C  (o ld  type  w i t h  
no serial  number) 

Modified L I T R  
chamber CTC-2 

Warehouse 
s t o r a g e  

BSR s t o r a g e  

BSR s t o r a g e  

No. 2 s a f e t y  at This  chamber i s  o f  t h e  o l d  
t h e  BSR type  and w i l l  b e  

r e p a i r e d  i f  and when i t  
i s  needed. 

BSR 

BSR 

This  chamber i s  i n  reserve 
f o r  t h e  PCA b u t  can b e  
used i n  an emergency f o r  
t h e  BSR. 

This chamber i s  i n  reserve 
f o r  t h e  PCA b u t  can b e  
used i n  an emergency f o r  PJ 

t h e  BSR. 
w 

BSR s t o r a g e  9-9-90 No. 3 s a f e t y  a t  This  chamber w a s  removed 
( spa re )  t h e  BSR from service as t h e  

No. 3 s a f e t y  s i n e e  t h e  
uncompensated s e c t i o n  of 
PCP-111-106, SN-66-4 
could b e  used. 
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Fuel 

Changes i n  t h e  f u e l  i nven to ry  are r e f l e c t e d  i n  Table  10. 

Table  10. Fuel and Shim Rod S t a t u s  

This  Last Year 
Quar t e r  Quar t e r  To Date 

Fuel e lements  d e p l e t e d  0 0 0 

Control-rod f u e l  e lements  d e p l e t e d  2 0 2 

New f u e l  e lements  p l aced  i n  s e r v i c e  1 4 1 

New cont ro l - rod  f u e l  elements p laced  i n  
service 2 0 2 

New f u e l  elements a v a i l a b l e  f o r  use  6 7 6 

New cont ro l - rod  f u e l  elements a v a i l a b l e  
f o r  use  8 10 8 

P a r t i a l l y  d e p l e t e d  f u e l  e lements  a v a i l a b l e  
f o r  use  18 1 7  18  

New shim rods  p l aced  i n  service 0 0 0 

Boron s t a i n l e s s  steel shim rods  i n  use  6 6 6 

Boron s t a i n l e s s  s t e e l  shim rods  a v a i l a b l e  
f o r  use  2 2 2 
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Experiment F a c i l i t i e s  Assignment 

F a c i l i t y  ass ignments  are l i s t e d  i n  Table  11. The tubes  of  t h e  east  

D 0 tank  are no t  permanently a s s igned ;  they are used by v a r i o u s  Laboratory 

personnel  f o r  sho r t - t e rm sample i r r a d i a t i o n s .  
2 

Table  11. F a c i l i t i e s  Assignment 

Div i s ion  
o r  Sponsor Fac i  li t y  Lo c a t i o n  

Liquid  hel ium c r y o s t a t  Southwest co rne r  of p o o l  S o l i d  S t a t e  
us ing  w e s t  D 0 tank  2 

Liquid n i t r o g e n  c r y o s t a t  On ins t rument  b r i d g e  S o l i d  State 

Ambient temperature  f a c i l i  t y  North f a c e  of co re  

Front-face tube  North f a c e  of co re  

Fas t -neut  ron tub  e Core p o s i t i o n  15 

Water-cooled tube Core p o s i t i o n  11 

Dry thermal -neutron tubes  East D20 t ank  
(N-4 and S-3) 

Dry t h e  rmal-neu t r on tub  es East D20 tank  
(east ,  c e n t e r ,  southwes t ,  
and nor thwes t )  

S o l i d  S t a t e  

S o l i d  S ta te  

S o l i d  S t a t e  

S o l i d  S t a t e  

Unassigned 

Unassigned 
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D20 Tanks. - An off-gas  hood t o  t h e  normal of f -gas  (NOG) system w a s  

i n s t a l l e d  ove r  t h e  D 0 overf low b o t t l e s .  2 
Drierite b o t t l e .  Two 1 1 2 - h .  x 3-in.  s l o t s  i n  t h e  s i d e s  of t h e  hood 

permi t  a sweep of a i r  from t h e  b u i l d i n g  (high-bay a r e a )  through t h e  hood 

t o  prevent  excess ive  n e g a t i v e  p r e s s u r e  on t h e  overf low b o t t l e s  and t o  

a l low d r i e d  a i r  i n t a k e  on t h e  c o n t r a c t i o n  of t h e  D 0.  

The off-gas  hood c o n t a i n s  a 

2 
The f u n c t i o n s  of  t h e  of f -gas  system are as fo l lows :  

1. During expansion of t h e  D 0 ,  gases  w i l l  f low from t h e  D 0 bot -  2 2 
t les  through t h e  Drieri te b o t t l e ,  i n t o  t h e  off-gas  hood, and 

i n t o  t h e  NOG system a long  wi th  a sweep of a i r  from t h e  high-  

bay area. 

During c o n t r a c t i o n  of t h e  D 0 ,  a i r  from t h e  high-bay area w i l l  

e n t e r  t h e  hood through two s l o t s ,  pas s  through t h e  Drier i te  

b o t t l e ,  and e n t e r  t h e  overflow b o t t l e ,  thereby  removing mois- 

t u r e  which might contaminate  t h e  D 0 w i t h  H 0.  

2 .  2 

2 2 
Front-Face I r r a d i a t i o n  F a c i l i t y  Tube. - The two 1-in.-diam p i n s  on 

5- in .  c e n t e r s  were removed. A new p l a t e  con ta in ing  two 518-in. p i n s  on 

4 3f8-in.  c e n t e r s  w a s  i n s t a l l e d .  The change w a s  necessa ry  t o  a l low 

i n s t a l l a t i o n  of t h e  tubes  on t h e  p r e s e n t l y  used n o r t h  f a c e  mounting 

b r a c k e t .  

Demineral izer  Performance 

Table  12 g i v e s  d e t a i l e d  informat ion  on t h e  cond i t ion  of t h e  primary 

water system and p e r t i n e n t  d a t a  on t h e  performance of  t h e  bypass 

demine ra l i ze r .  
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Table 1 2 .  Deminera l izer  Performance Data 

S p e c i f i c  Res i s t ance  

I n  Out 
PH (ohm- cm) 

Gross Gamma 

I n  ou t  o u t  Run I n i t i a t i o n  Termination Throughput (Counts min-' m1-I) In 
N o .  Date Date ( g a l )  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

1 2  

1 3  

1 4  

1 5  

2-9-6 7 

6-2-67 

10-12-67 

12-8-67 

3-8-68 

6-21-68 

9-27-68 

12-24-68 

3-21-69 

6-12-69 

8-4-69 

8-19-69 

10-24-6 9 

11-22-69 

12-24-69' 

6-2-67 

9-26-67 

12-4-67 

3-4-68 

6-7-68 

9-23-68 

12-23-68 

3-17-6 9 

6-9-69 

7- 31-6 9 

8-14-69 

10-2 1-69 

11-17-69 

12-5-69 

1-5-70 

b 

3 , 7 0 4 , 9 0 0  

3 , 9 3 1 , 3 0 0  

1 , 7 4 8 , 9 0 0  

2 , 9 8 8 , 2 0 0  

3 , 0 6 4 , 8 0 0  

2 , 9 9 0 , 8 7 0  

2 , 9 4 7 , 9 2 0  

2 , 8 2 9 , 5 0 0  

2 , 6 4  3 ,100 

1 , 5 9 6 , 7 0 0  

2 7 8 , 5 0 0  

2 , 1 6 6 , 2 0 0  

6 8 2 , 9 0 0  

394,400 

325,560 

829 

1 , 8 6 7  

2 , 4 2 0  

1 , 6 8 1  

1 , 6 6 4  

1 , 1 4 0  

2 ,315 

1 , 9 8 0  

1 , 7 1 7  

1 , 7 1 4  

1 , 2 5 3  

1 , 6 2 2  

1 , 6 4 4  

1 , 3 2 5  

1 , 5 9 9  

4 3  

1 2 2  

1 4 4  

55  

7 3  

86 

87 

10  7 

137 

1 2 2  

1 3 4  

1 2 4  

9 3  

172 

1 86 

6 . 2  

6 . 3  

6 . 2  

6 . 1  

6 . 2  

6 . 3  

5 . 8  

6 . 4  

6 . 8 a  

7.1a 

7.3a 

6 .O 

5 . 8  

6 . 4  

6 . 3  

6 . 4  

6 . 6  

6.4 

6 . 3  

6 . 6  

6.5 

6 . 0  

6 . 7  

6.ga 

7.2a 

7.6a 

6 . 1  

5 . 9  

6 . 4  

6 . 4  

950,555 

750,665 

866,875 

963,500 

962,500 

9 8 3 , 0 0 0  

9 50 ,000 

1 , 0 3 6 , 0 0 0  

1 , 0 0 2 , 0 8 9  

860,000 

800,000 

1,000,000 

720,000 

864,000 

545,000 

1 , 6 2 1 , 6 6 5  

1 ,895,715 

2 ,027,000 

2 ,064,900 

2 ,125,000 

2 ,390,000 

2,1or) ,ooo 

2 ,378,750 4 

3,023,000 
N 

3,033,330 

2 ,500,000 

2 ,500,000 

1 , 4 2 0 , 0 0 0  

1 , 2 6 7 , 8 6 0  

2 ,262,500 

a These v a l u e s ,  as measured by f i e l d  i n s t r u m e n t s ,  are ~ 0 . 6  pH h igh  when compared t o  va lues  ob ta ined  
by l a b o r a t o r y  in s t rumen t s .  

o u t p u t .  The conduc t iv i ty  w a s  s a t i s f a c t o r y .  

cu f r9 .  
s e v e r e l y  d e t e r i o r a t e d  (beads broken) e 

bThe u n i t  w a s  removed from service f o r  t h e  r e s i n  columns t o  b e  r egene ra t ed  because  of a h igh  pH 

c The an ion  r e s i n  ( 2 1  cu f t )  w a s  r e p l a c e d  wi th  r e s i n  fo rmer ly  used i n  t h e  E I T R  demine ra l i ze r  ( 1 7 . 4  
This  exchange w a s  made a f t e r  t h e  BSR r e s i n  w a s  i n s p e c t e d  under magn i f i ca t ion  and found t o  b e  
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Primary Water System 

A r o u t i n e  i o n i c  a n a l y s i s  w a s  made on a sample of BSR pool  water. The 

r e s u l t s  are compared i n  Table  13 with  s imilar  d a t a  from a sample taken  i n  

June ,  1970. 

Table  13. I o n i c  Analysis  

June 26, 1970 March 10, 1972 
( P P d  (PPd  

Material 

A l  

Ca 

c1 
C r  

cu 

F 

Fe 

Mg 

Na 

N i  

N03 

s04 
U 

Co3 as CaC03 

HC03 as CaCo3 

A l k a l i n i t y  as CaC03 

Dissolved Co2 

0.010 

0.090 

1.000 

0.005 

0.005 

1.700 

1.070 

0.030 

0.050 

0.020 

- <o .010 

0 e 016 

1.800 

<o e 010 

K O .  010 

<o.  200 

<o. 020 

eo. 005 

0.019 

eo.  010 

0.100 0.029 

0.500 e l .000  

0.005 <o. 010 

< l . O O O  

----- <1.000 

----- e1.000 

----- 40.000 

----- 

<o . l oo  C a  hardness  as CaC03 ----- 
T o t a l  hardness  as CaC03 ----- <o.  200 

Non-volat i le  matter (NVM) ----- <I. 800 

1.800 T o t a l  s o l i d s  ----- 
0.070 <0.030 ug/ml 

0.200 e0.400 pg/mP 
p04 
s i  
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Secondary Water System 

Table  14 g i v e s  informat ion  on a co r ros ion  sample t h a t  w a s  removed 

l a s t  q u a r t e r .  

Table  14 .  Corrosion Sample Data 
on t h e  Secondary Cooling System 

S amp l e  Date Holder Date Rate of Loss 
Mat e r i  a 1 Removed Locat ion  I n s e r t e d  ( m i  1 / y r  ) 

Mild s teel  9-28-71 Tower riser 8-18-70 0 .5  

S p e c i a l  Tests 

E f f i c i e n c y  Tests 

Tests were performed by I n s p e c t i o n  Engineer ing on t h e  cha rcoa l  

f i l t e r s .  Details are given i n  Table  15 .  

East D20 Tank 

A summary of in format ion  which has  been c o l l e c t e d  on t h e  east D 0 2 
t ank  s i n c e  i t s  p r e s e n t  usage began i s  p resen ted  i n  Tables  16 and 1 7 .  

Table 16 relates t h e  product ion  of 3H t o  accumulated power on t h e  reac-  

t o r  and t h e  contaminat ion level ( p u r i t y )  of t h e  D20, wh i l e  Table  17 con- 

t a i n s  chemical-analysis- type in fo rma t ion .  
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- Table 15. E f f i c i e n c y  Test R e s u l t s ,  F i l t e r s  

- 
Date Unit Rema L k s 

Cell-Ven t i  l a t i o n  System 

2-11-72 Cent e r bank An e lementa l  i o d i n e  r e t e n t i o n  e f f i c i e n c y  test 
w a s  performed on t h e  c e n t e r  f i l t e r  bank ( f o l -  
lowing i n s t a l l a t i o n  of new charcoa l )  wi th  
r e s u l t s  a s  fo l lows:  99.995%. 

3-2 8- 72 So u t h  b an k An e lementa l  i o d i n e  r e t e n t i o n  e f f i c i e n c y  test  
was performed on t h e  s o u t h  f i l t e r  bank ( f o l -  
lowing i n s t a l l a t i o n  of new charcoa l )  w i t h  
r e s u l t s  as fo l lows  : 99.983% e 

E- 

- 

I 

I Table  16. D20 (East)  I r r a d i a t i o n  F a c i l i t y  
-- 

3H 3H/HWhr D 0 Content - 
(%> 

Accumulated Power 

(uc/mU 
Date on Reactor  

(MWhr) 

December, 1965 0.37 103 3 0 . 8  x 99.27 

August, 1968 7.68 x 103 85 1.1 x low2 99.68 

May, 1969 15,82 x l o 3  160 1 .0  x Not r e p o r t e d  

February , 19 72 37.32 103 3 42 0.92 x loq2 99.47 - 



_ _ _ _  ~ . ~~ 

1 

Table 1 7 .  Data on D20 ( E a s t )  I r r a d i a t i o n  F a c i l i t y  

* * * * * * 
December, 1965 67.17 NR 6.73  29.99 NR NR NR NR NR 

May, 1969 
* * 

57.34 NR 4.99 32.29 NR 8.02 3.16 x l o 5  0.40 
6.83 2.49 x I O 5  0.2 
7 . 7 1  1 . 0 8  x l o 5  0 .3  
6.69 1.16 x lo5 0.4 

* * * 
J a n u a r y ,  1970 NR <1.5 22 78 <0.2 NR NR 

* 
NR 

< 1‘ 

* 
NR 

* * * * * * 
February,  1972 NR NR NR NR NR 8.70 NR <I QO 

* 
NR = Not r e p o r t e d .  

w 
N 
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d 

Shim Rod C a l i b r a t i o n s  

The BSR shim rods  were c a l i b r a t e d  a f t e r  c o r e  loading  2 1  had been 

e s t a b l i s h e d .  The r e s u l t s  are shown i n  Appendix A. The t o t a l  worth of 

a l l  s i x  rods i s  11.512% Ak/k. 

r e a c t o r  b e  opera ted  w i t h  t h e  ganged rods  ( a l l  s i x )  withdrawn a t  l eas t  

50% of t h e i r  worth 

when t h e  r e a c t o r  becomes c r i t i c a l  f o r  power o p e r a t i o n .  With rods  5 and 6 

a t  23 i n .  withdrawn, rods  1, 2 ,  3 ,  and 4 can b e  withdrawn t o  9.52 i n .  t o  

comply w i t h  t h e  same o p e r a t i n g  l i m i t .  Appendix A a l s o  shows t h e  compari- 

son  of rod worths  f o r  January ,  1970, January ,  1971, October ,  1971, and 

January ,  1972. 

The o p e r a t i n g  l i m i t  requirement  t h a t  t h e  

t h u s  r e q u i r e s  t h a t  t h e  rods  b e  - >10.91 i n .  withdrawn 

S pe c i  a1 Pro grams 

The B S R w a s  used as an experiment f a c i l i t y  t o  a i d  t h e  TVA t r a i n e e s  

from t h e  Browns Fer ry  n u c l e a r  power r e a c t o r  i n  conducting experiments 

and ga in ing  r e a c t o r  s t a r t u p  t r a i n i n g .  

These experiments  were t h r e e  of a series of s i x  performed by t h e  

TVA t r a i n e e s .  The remaining experiments  were performed a t  t h e  Pool 

Cr i t ica l  Assembly and are d e s c r i b e d  elsewhere i n  t h i s  r e p o r t ,  

Xenon Buildup 

Following o p e r a t i o n  a t  2 Mw t o  achieve  xenon e q u i l i b r i u m ,  t h e  power 

leve l  of t h e  BSR w a s  reduced t o  4 kw t o  b e g i n  t h e  experiment f o r  t h e  TVA 

t r a i n e e s  t o  s t u d y  t h e  b u i l d u p  and decay of  xenon i n  t h e  BSR c o r e .  The 

t r a i n e e s  performed a l l  ac t iv i t i e s  a s s o c i a t e d  w i t h  t h e  experiment under 

t h e  d i r e c t  s u p e r v i s i o n  of an Opera t ions  Div is ion  s u p e r v i s o r .  The exper i -  

ment, performed on a 24-hr-day schedule  u n t i l  complet ion,  was an exercise 

i n :  (1) s t a r t u p  o f  t h e  r e a c t o r ,  main ta in ing  t h e  r e a c t o r  c r i t i c a l  a t  

4 kw, and shutdown of t h e  r e a c t o r  a t  15- t o  30-minute intervals :  ( 2 )  

determining t h e  r e a c t i v i t y  worth of t h e  shim rods  ( rods  1-4 ganged w i t h  

rods  5 and 6 a t  23 i n .  withdrawn) under vary ing  c o n c e n t r a t i o n s  o f  xenon 

fol lowing each r e a c t o r  s t a r t u p ;  and (3) de te rmining  t h e  r e a c t i v i t y  worth 

of xenon i n  t h e  core  as a f u n c t i o n  of t i m e .  
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9 
The BSR w a s  ope ra t ed  a t  a power l e v e l  of 100 kw t o  i r r a d i a t e  f i v e  

aluminum samples a t  t h e  east f a c e  of t h e  east D20 t ank .  

were i r r a d i a t e d  f o r  10, 8 ,  6 ,  4 ,  and 2 minu tes ,  r e s p e c t i v e l y .  The TVA 

t r a i n e e s  performed a l l  a c t i v i t i e s  a s s o c i a t e d  wi th  t h e  experiment under 

t h e  d i r e c t  s u p e r v i s i o n  of an Opera t ions  Div i s ion  s u p e r v i s o r .  

ment was an e x e r c i s e  i n :  

measuring t h e  h a l f - l i f e  of a r a d i o a c t i v e  sample: and (3)  determining  t h e  

s a t u r a t e d  a c t i v i t y  f o r  t h e  neut ron  source  used f o r  a c t i v a t i o n .  

The samples 

The expe r i -  

(1) handl ing  of  r a d i o a c t i v e  materials;  ( 2 )  

Chamber Classes 

The e x e r c i s e  was conducted i n  t h e  n o r t h  end of t h e  BSR pool .  A 

count ing- ra te  channel  was se t  up ready f o r  use.  A Sb-Be source  w a s  used 

as a source  of neu t rons .  The class w a s  conducted by an eng inee r  of  t h e  

Ins t rumen ta t ion  and Cont ro ls  Div is ion  and was an e x e r c i s e  i n :  (1) i n s t r u -  

menta t ion  used i n  t h e  count ing- ra te  channel :  (2)  behavior  of t h e  f i s s i o n  

chamber; (3)  count ing  rate ve r sus  PHS wi th  t h e  neut ron  source  withdrawn; 

( 4 )  count ing  ra te  ve r sus  PHS wi th  t h e  neut ron  source  p r e s e n t ;  (5) uncom- 

pensa ted  i o n i z a t i o n  chamber; and (6) compensated i o n i z a t i o n  chambers. 

POOL CRITICAL ASSEMBLY 

Operat ions 

The PCA w a s  used 111.8 h r s  as an experiment f a c i l i t y  f o r  t h e  b e n e f i t  

of t h e  Un ive r s i ty  of Tennessee n u c l e a r  eng inee r ing  s t u d e n t s  (30 h r s )  and 

t r a i n e e s  from t h e  TVA Browns Fer ry  n u c l e a r  power r e a c t o r  (81.8 h r s ) .  

Opera t fona l  ac t iv i t ies  i n  prepar ing  t h e  f a c i l i t y  f o r  u se  inc luded  a 

checkout of t h e  r e a c t o r  c o n t r o l  i n s t rumen ta t ion  and p r e p a r a t i o n  of t h e  

r e q u i r e d  load ings .  The o p e r a t i o n a l  ac t iv i t i e s  are l i s t e d  i n  Table  18 

(Usage of Pool  Cr i t ica l  F a c i l i t y ) .  

Table 19.  

The PCA maintenance i s  l i s t e d  i n  



Table 18. Usage of Pool  Cr i t i ca l  F a c i l i t y  
~~~ ~~ ~ 

Date Opera t iona l  A c t i v i t y  Purpose 

Janua ry  11 and 1 2  

January  18  

Janua ry  1 9 ,  
February 2 and 
16 

January  20 and 2 1 ,  
February 3 , 4 ,  
17 ,  and 18 

February 29,  
March 1 and 2 

March 28 

Checkout of r e a c t o r  i n s t r u m e n t a t i o n  

To demonstrate  use of t h e  PCA 

Es tab l i shed  c o r e s  Nos. 118, 119 ,  and 120 t o  o b t a i n  
a c r i t i c a l  m a s s  fo l lowing  t h e  s t a n d a r d  approach- 
t o - c r i t i c a l  procedure 

Es t ab l i shed  c o r e  No. 77 t o  p e r m i t  c a l i b r a t i o n  of 
t h e  r e g u l a t i n g  rod and t h e  performance of t h e  
importance f u n c t i o n  experiment  

Es t ab l i shed  c o r e s  Nos. 1 2 1 ,  1 2 2 ,  and 1 2 3  t o  o b t a i n  
a c r i t i c a l  mass fo l lowing  t h e  s t a n d a r d  approach- 
t o - c r i t i c a l  procedure 

Check of r e a c t o r  i n s t r u m e n t a t i o n  s t a r t e d  

P r e p a r i n g  f o r  t h e  approach-to- 
c r i t i c a l  experiment f o r  TVA 

TVA Browns Fe r ry  n u c l e a r  power 
r e a c t o r  t r a i n e e  f a m i l i a r i z a -  
t i o n  

Conducting experiments  f o r  t h e  
TVA t r a i n e e s  from t h e  Browns 
Pe r ry  n u c l e a r  power r e a c t o r  

Conducting experiments  f o r  t h e  
TVA t r a i n e e s  from t h e  Browns 
Fe r ry  n u c l e a r  power r e a c t o r  

Conducting experiments  f o r  t h e  
U n i v e r s i t y  of Tennessee 
n u c l e a r  eng inee r ing  s t u d e n t s  

P r e p a r i n g  f o r  experiments  f o r  
t h e  U n i v e r s i t y  of Tennessee 
n u c l e a r  eng inee r ing  s t u d e n t s  
i n  A p r i l  



Table 19 .  PCA Maintenance 

Date Trouble  o r  Condi t ion Act ion 

1-19-72 Unstable  s i g n a l  i n  primary Replaced tubes  i n  t h e  A-1 a m p l i f i e r  
f i s s i o n  chamber channel  

2-2-72 Unstable  s i g n a l  i n  primary Replaced t h e  count ing- ra te  meter 
f i s s i o n  chamber channel  

2-25-72 No. 2 coa r se  s e l s y n  motor Replaced t h e  coa r se  s e l s y n  motor 
f a i l u r e  wi th  a s p a r e  u n i t  

Experiments 

Experiments were conducted a t  t h e  PCA by s t u d e n t s  from t h e  Nuclear 

Engineer ing Department of t h e  Un ive r s i ty  of Tennessee and t r a i n e e s  from 

t h e  TVA Browns Fer ry  n u c l e a r  power r e a c t o r  as i n d i c a t e d  i n  Table  18. 

These experiments  are desc r ibed  b r i e f l y  and were d i r e c t l y  supe rv i sed  by 

t h e  t r a i n i n g  s u p e r v i s o r  of  t h e  Opera t ions  Div i s ion .  

Approach-to-Cri t ical  

To demonstrate  t h e  technique  of assembling a r e a c t o r  c o r e ,  a c r i t i -  

c a l  mass was loaded by t h e  n u c l e a r  engineer ing  s t u d e n t s  and t h e  TVA 

t r a i n e e s  fo l lowing  t h e  s t anda rd  approach- to -c r i t i ca l  procedure.  

Regula t ing  Rod C a l i b r a t i o n  

A technique  used i n  c a l i b r a t i n g  r e a c t o r  c o n t r o l  rods  was demonstrated 

by us ing  t h e  pe r iod  method i n  c a l i b r a t i n g  t h e  r e g u l a t i n g  rod .  The exer-  

cise was performed by t h e  TVA t r a i n e e s .  

S t a t i s t i ca l  Weight 

An experiment was performed t o  de te rmine  t h e  e f f e c t  of abso rbe r s  on 

t h e  r e a c t i v i t y  as a f u n c t i o n  of p o s i t i o n  i n  a s p e c i a l  f u e l  element 

l o c a t e d  i n  t h e  r e a c t o r  co re ,  Using g u i d e l i n e s  provided by t h e  Opera t ions  

s u p e r v i s o r ,  t h e  experiment was performed by t h e  TVA t r a i n e e s .  
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APPENDIX A 

INTRA-LABORATORY CORRESPONDENCE 
OAK RIDGE NATIONAL LABORATORY 

January 1 7 ,  1972 

To : Distribution 

Subject: Calibration of BSR Shim Rods 

The BSR shim rods were cal ibrated following the refuel ing operation t o  
es tab l i sh  BSR loading No. 2 1 .  The resu l t ing  r eac t iv i ty  worth curves are 
attached, along with a p lo t  of excess reac t iv i ty  versus the ganged rod posi- 
t i on  of rods 1-4. 
s i x  shim rods, i . e . ,  a change from a t o t a l  of 10.618% Ak/k t o  11.512% Ak/k. 
The increase w a s  expected, as the fue l  content of the reactor  was increased, 
par t icu lar ly  the f u e l  content of the  shim-rod elements. 

A s  determined from t h i s  most recent ca l ibra t ion  of the shim rods, the mini- 
mum posit ions of the shim rods a t  c r i t i c a l  are: 

Loading 2 1  resul ted i n  a net  gain i n  t o t a l  worth of the 

1. a l l  s ix  rods ganged a t  10.91 inches withdrawn; and 

2. rods 5 and 6 a t  23 inches withdrawn, rods 1-4 ganged at  9.52 
inches withdrawn. 

Rod worths determined during the four most recent cal ibrat ions are compared 
i n  Table 1 below. 

Table 1. Comparison of BSR Rod Worths (% Aklk) 
~~ 

January, January, October, January, 
19 70 19 7 1  19 7 1  19 72 Rod N o .  

1 

2 

3 
4 

5 
6 
1-4 
5-6 

Total  

1.773 
1.810 
3.089 

3.203 

1.005 
1.056 
9.875 
2.061 

11.936 

1.762 
1.914 
3.011 

3.010 
0.910 
0.928 

9.697 
1.829 

11.526 

1.710 
1.690 
2.716 
2.714 

0.922 
0.866 
8.830 
1.788 

10.618 

1.944 
1.864 
3.018 
2.962 

0.852 
0.872 
9.788 
1.724 

11.512 

S.. S. Hurt, I11 

SSH:kmh 

Distribution: C .  B .  Gaither W.  H .  Tabor 
T .  P .  Hamrick BSR Control Room 
E .  D. Lance 
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Figure  1 
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Figure  2 
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Figure  3 
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Figure  4 
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F i g u r e  5 
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Figure  6 
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F i g u r e  7 
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Figure  8 
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Figure 9 
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. 
Ganged P o s i t i o n  of  Rods 1-4 ( inches  withdrawn) 

Figure 10 
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