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SUMMARY 

The ORR opera t ed  at an average  power level of 29.9 Mw f o r  89.3% of 

t h e  t i m e  du r ing  Janua ry ,  February,  and March of 1973. Thi r ty-seven  f u e l  

e lements  were d e c l a r e d  s p e n t  w i t h  an average  burnup of 47.2%, and two 

shim-rod e lements  were r e t i r e d  from service a t  an average  burnup of 90.1%. 

The r e a c t o r  was s h u t  down on e i g h t  occas ions ,  a l l  of which were 

scheduled. End-of-cycle shutdowns accounted f o r  91.3% of t h e  t o t a l  down- 

t i m e ,  w i th  t h e  remainder used p r i n c i p a l l y  f o r  r e f u e l i n g  and experiment 

work. 

Maintenance a c t i v i t i e s ,  bo th  mechanical and i n s t r u m e n t ,  were essen-  

t i a l l y  r o u t i n e  i n  n a t u r e .  

The r e a c t i v i t y  worths of t h e  shim rods  were measured because  of  a 

change i n  t h e  schedu le  f o r  shim-rod u t i l i z a t i o n .  

OPERATIONS 

Bas ic  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  is  compared w i t h  similar d a t a  

from r e c e n t  expe r i ence  i n  Table  1. 

on ly  expec ted  changes due t o  t h e  o p e r a t i n g  schedu le  w i t h  ve ry  s t a b l e  

o v e r a l l  o p e r a t i o n  i n d i c a t e d .  The q u a r t e r  i nc luded  p o r t i o n s  of o p e r a t i n g  

c y c l e s  109 and 111, and a l l  of c y c l e  110 as i n d i c a t e d  i n  Table  2 .  

The minor v a r i a t i o n s  appa ren t  r e f l e c t  

. 
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Table  1, OM Basic Opera t ing  Data 
Janua ry ,  February ,  and March of 1 9 7 3  

This  Last Year January ,  February 
Q u a r t e r  Quar t e r  To Date and March of 1972 

T o t a l  energy, Mwd 2 , 4 0 2 . 1 1  2539.58  2 , 4 0 2 . 1 1  2 ,550.6  

Average power , 
&/opera t ing  h r  29.9 29.9 29 .9  30.0 

Time  o p e r a t i n g ,  % 8 9 . 3  92 .2  89 .3  93.6 

A v a i l a b i l i t y ,  % 91.6  9 3 . 3  91 .6  95 .9  

Reactor  water r ad io -  
a c t i v i t y ,  c/min (av) 31,300 31,100 31 ,300 29 ,300 

m l  

Pool  water r a d i o a c t i v i t y ,  
c/min (av) 660 6 1 8  660 5 8 8  

m l  

Reactor  water r e s i s t i v i t y ,  
ohm-cm (av) 795,000 789,000 795,000 859,000 

Pool  water r e s i s t i v i t y ,  
ohm-cm (av) 947,000 896,000 947,000 525,000 

Fuel elements dep le t ed  37 37 37 27 

Average burnup of f u e l  
elements d e p l e t e d ,  % 47.2 47.2 47.2 5 2 . 1  

Shim rods  d e p l e t e d  2 1 2 1 

Average burnup of shim 
rods d e p l e t e d ,  % 90.1 89.2  9 0 . 1  83.7 

Radioisotope samples 0 3 0 17 

Research samples 5 1 3  5 7 
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Table 2 .  Cycles of  Opera t ion  

Accumulated Energy 
W d )  

Cycle No. Date Begun Date Ended 

109 October 9 ,  1972 January 7,  1973 1,684.15* 

110 January  1 2 ,  1973 February 25,  1973 1,304.79 

11 1 March 1, 1973 I n  p rogres s  901.45 

* 
195.87 Mwd accumulated t h i s  q u a r t e r .  

FUEL USAGE AND INVENTORY 

Twenty-four new f u e l  elements were p laced  i n  service d u r i n g  t h e  

q u a r t e r ,  and th i r ty - seven  were dec la red  s p e n t .  The average  p e r c e n t  

burnup of t h e  e lements  dec la red  spen t  was 47.0. Two shim rods  were 

dec la red  spen t  w i t h  an average burnup of 90.1%. 

The supp ly  of new f u e l  e lements  has  been reduced t o  only  twenty- 

seven e lements ,  f o u r  of which are p a r t i a l  e lements ;  however, f u e l  

e lements  be ing  f a b r i c a t e d  are expec ted  t o  b e  a v a i l a b l e  ve ry  soon. 

Other d e t a i l s  of f u e l  usage and inven to ry  may b e  found i n  Tab les  1 

and 3 .  
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Table 3 .  ORR Fuel  S t a t u s  

. 

This  Last Year Jan .  through 
Q u a r t e r  Quar te r  To Date March, 1972 

Depleted f u e l  e lements  
t r a n s f e r r e d  f o r  chemical  
s e p a r a t i o n  26 1 2  26 24 

Average p e r c e n t  burnup o f  
f u e l  e lements  t r a n s f e r r e d  47.0 5 3 . 0  47.0 53.3 

New f u e l  e lements  placed i n  
service 2 4  25 2 4  34 

New f u e l  e lements  a v a i l a b l e  
f o r  u s e  2 7* 5 1  

Depleted shim rods  t r a n s -  
f e r r e d  f o r  chemical separa-  
t i o n  2 2 2 

Average p e r c e n t  burnup of 
shim rods t r a n s f e r r e d  8 8 . 8  8 6 . 3  8 8 . 8  

New shim rods p l a c e s  i n  
service 2 1 2 

New shim rods a v a i l a b l e  f o r  
us e 2 4 

4 

69.9  

1 

New shim-rod f u e l  assembl ies  
a v a i l a b l e  f o r  use  0 0 

* 
I n c l u d e s  f o u r  p a r t i a l  f u e l  elements.  

SHUTDOWNS AND POWER REDUCTIONS 

The shutdowns which occurred  d u r i n g  t h e  q u a r t e r  are summarized i n  

Table  4 ,  where i t  i s  made r e a d i l y  apparent  t h a t  t h e r e  were no unscheduled 

shutdowns. Details of  t h e  scheduled shutdowns are p r e s e n t e d  i n  Table  5 .  
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Table  4 .  S m a r y  of Shutdowns 

Down t i m e  
(hr )  

Desc r ip t ion  of Shutdown Number 

Scheduled 

Regular,  end of  c y c l e  2 211.567 

Regular ,  r e f u e l i n g  2 7.684 

S p e c i a l ,  r e f u e l i n g  and i o d i n e  removal 4 - 12.583 

Sub t o t  a1 8 231.834 

Unscheduled 

Sub t o t  a1 

T o t a l  

0 - 
8 231.834 

, 
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Table 5 .  ORR Scheduled Shutdowns, Details 

. 
Remarks Durat ion End 

( h r )  Cycle Date 

1-2-73 2.983 109G The r e a c t o r  w a s  r e f u e l e d  and i s o t o p e  ( i o d i n e ,  
xenon) work w a s  completed. 

1-7 -7 3 118.967 109 This  shutdown te rmina ted  o p e r a t i n g  c y c l e  109. 
Maintenance work inc luded  t h e  fo l lowing:  
replacement of s e r v o  r e l a y s  1 3 X  and 14X; 
replacement of t h e  No. 2 shim-rod seat 
swi t ch ;  mod i f i ca t ion  of t h e  Nos. 1 and 2 
Log-N a m p l i f i e r s  (see Reactor  Change Memo 
No. 106); replacement of t h e  muf f l e r  on t h e  
d i e s e l  gene ra to r ;  replacement of t h e  r e a c t o r  
tank access  cover  gaske t ;  completion of a l l  
r o u t i n e  maintenance work; replacement of t h e  
No. 6 shim-rod motor;  and t h e  beginning  of 
X-raying t h e  primary water l i n e s  a t  t h e  pump 
house.  Experiment work inc luded  p r e s s u r e  
t e s t i n g  of t h e  GB-10 experiment and p re in -  
s t a l l a t i o n  work cont inued on t h e  f u t u r e  HTGR 
experiment.  

1-30-73 

2-13-73 

2-22-73 

2-25-73 

3.067 l l O A  The r e a c t o r  was r e f u e l e d  and i s o t o p e  ( i o d i n e ,  
xenon) work w a s  completed. 

3.433 l l O B  The r e a c t o r  w a s  r e f u e l e d  and i s o t o p e  ( i o d i n e ,  
xenon) work w a s  completed. 

2.817 l l O C  The r e a c t o r  w a s  r e f u e l e d .  

92.600 110 This  shutdown te rmina ted  o p e r a t i n g  cyc le  110. 
Maintenance work inc luded  t h e  fo l lowing:  
replacement of t h e  No. 3 shim-rod o p e r a t o r  
assembly; replacement  of t h e  No. 1 Log-N 
r e c o r d e r  a m p l i f i e r ,  ba l ance  motor,  and t h e  
zener  power supply ;  replacement of t h e  
count ing- ra te  v o l t a g e  supply  on t h e  No. 2 
count ing- ra te  channel ;  replacement of  t h e  
ba lance  motor on t h e  sou th  16N r e c o r d e r ;  
replacement of t h e  s a f e t y  sigma a m p l i f i e r  
on t h e  No. 2 s a f e t y  channel ;  replacement 
of t h e  two f a u l t y  steam c o i l s  on t h e  ORR 
c o n t r o l  room h e a t i n g  and v e n t i l a t i o n  u n i t ;  
replacement of p r e s s u r e - r e l i e f  va lves  on 
a l l  beam h o l e s ,  HN-1, and HN-4; con t inua t ion  
of  X-raying welds i n  t h e  primary water l i n e s  
a t  t h e  pump house;  and completion of a l l  
r o u t i n e  maintenance work. Experimental  work 
inc luded  t e s t i n g  of  t h e  GB-LO experiment and 
i n s t a l l i n g  new p i p i n g  f o r  t h e  new OF-1 expe r i -  
ment. 
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Table 5.  (Continued) 

Remarks Durat ion End 
( h r )  Cycle Date 

3-15-73 4.867 l l l A  The r e a c t o r  w a s  r e f u e l e d .  

3-28-73 3.100 l l l B  The r e a c t o r  w a s  r e f u e l e d  and i s o t o p e  ( i o d i n e ,  
xenon) work was completed. 
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INSTRUMENTATION AND REACTOR CONTROLS 

Instrument  changes o r  repa i rs  r e q u i r e d  d u r i n g  t h e  q u a r t e r  a r e  

l i s t e d  i n  Table  6.  

Reactor  Instrument  and Cont ro ls  Design Change Memo No. ORR-106 

a u t h o r i z e d  t h e  i n s t a l l a t i o n  of a cur ren t -adder  c i r c u i t  t o  t h e  Log-N 

a m p l i f i e r ,  thereby  provid ing  a small cont inuous c u r r e n t  flow t o  t h e  

logar i thmic  diode c i r c u i t  t o  o f f s e t  any e f f e c t s  of overcompensation of 

t h e  chamber. 

Reactor  Instrument  and Cont ro ls  Design Change Memo No. ORR-107 

a u t h o r i z e d  t h e  replacement  of t h e  c a p a c i t o r ,  No. C7, i n  t h e  f i s s i o n  

chamber p r e a m p l i f i e r  t o  s t a b i l i z e  t h e .  p r e a m p l i f i e r  g a i n .  

The s t a t u s  of t h e  a c t i v e  and spare i o n i z a t i o n  and f i s s i o n  chambers 

i s  g iven  i n  Table  7 .  

PROCESS SYSTEMS AND MECHANICAL COMPONENTS 

D e t a i l s  of maintenance o r  changes t o  t h e  process  system are g iven  

i n  Table  8, w h i l e  Table  9 l i s t s  t h e  maintenance on t h e  mechanical com- 

ponents.  Table  10 summarizes t h e  r e s u l t s  of e f f i c i e n c y  t e s t s  of t h e  

v a r i o u s  gaseous waste f i l t e r s .  

EXPERIMENT FACILITIES AND CORE CHANGES 

Experiment f a c i l i t y  ass ignments  a re  l i s t e d  i n  Table 11, whi le  

f a c i l i t y  usage i s  given i n  Table  1 2 .  The c o r e  Conf igura t ion  used 

dur ing  t h e  q u a r t e r  i s  shown i n  F igure  1. 
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F i g .  1. ORR L a t t i c e  Conf igura t ion  January 1 through 7 ,  1973; 
January 12 ,  1973 through February 25, 1973; and March 1 through 31, 1973 
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PROCEDURE ADDITIONS OR REVISIONS 

Changes which were made t o  t h e  ORR o p e r a t i n g  manual dur ing  t h e  q u a r t e r  

are l i s t e d  i n  Table  13. 

SPECIAL TEST 

Shim- Ro d C a 1 i b  rat  i o n  

A l l  s i x  shim rods were c a l i b r a t e d  a t  t h e  beginning  of  c y c l e  llOA 

( January  11, 1973) as r epor t ed  i n  Appendix A. 

UNUSUAL, OCCURRENCES 

Leaking Fuel  Element, February 3-12, 1973 

The r a d i o a c t i v i t y  of t h e  r e a c t o r  water inc reased  t o  %120% of normal 

du r ing  f u e l  c y c l e  llOB, thereby  i n d i c a t i n g  a l eak ing  f u e l  element. 

Operat ion was cont inued ,  w i th  s p e c i a l  checks on r a d i o a c t i v i t y ,  

u n t i l  t h e  scheduled r e f u e l i n g  shutdown on February 13, 1973, a t  which 

t i m e  t h e  " leaker"  w a s  i d e n t i f i e d  as element OR-72P. This  f u e l  assembly 

( t h e  235U reduced t o  150 g) w a s  p laced  i n  a hooded s i n g l e - p l a c e  rack  f o r  

decay p r i o r  t o  shipment f o r  r ep rocess ing .  



Table 6 .  Maintenance and Changes, In s t rumen ta t ion  and Cont ro ls  

Date Component Trouble o r  Change Reason o r  Maintenance 

1-2 6 - 73 

2-2 6 -73 

3-5- 73 

3-6- 73 

3-7-73 

1-12-73 

Counting-rate  
r e c o r d e r  

Count ing-rate  
v o l t a g e  supply  

Counting-rate  
r e c o r d e r  

Count ing-rate  pre-  
amp 1 i f i e  r 

Count i n  g- ra t e 
meter and pre-  
a m p l i f i e r  

Log-N a m p l i f i e r  

No. 1 Counting-Rate Channel 

No maintenance o r  changes were requ i r ed .  

No. 2 Counting-Rate Channel 

E r r a t i c  readout  The t r o u b l e  w a s  c o r r e c t e d  a f t e r  t h e  s l i d e  w i r e  
w a s  r ep laced .  

Replacement (Routine The v o l t a g e  supply  w a s  r ep laced  because t h e  one 
maintenance) i n  use would no t  meet c a l i b r a t i o n  s p e c i f i c a t i o n s .  

P 
c- The p ickup reel  w a s  t i g h t e n e d .  Loose c h a r t  pickup 

reel 

Capaci tor  change The g a i n  on t h e  coun t ing - ra t e  channel  p r e a m p l i f i e r  
w a s  s t a b i l i z e d  (ORR Change Memo No. 107). 

Repl acemen t 

Modif ica t ion  

2-13-73 Log-N r e c o r d e r  Repl acemen t 
c h a r t  d r i v e  
motor 

The u n i t s  w e r e  r ep laced  t o  c o r r e c t  an e r r a t i c  
readout .  

No. 1 Log-N Channel 

A c u r r e n t  adder  c i r c u i t  w a s  added t o  t h e  Log-N 
a m p l i f i e r  i n  o r d e r  t o  p reven t  p o s s i b l e  f a l s e  
per iods  dur ing  r e a c t o r  s t a r t - u p  (Om Change 
Memo No. 106) 

The motor was r ep laced  t o  f u r n i s h  r e c o r d e r  c h a r t  
rewind. 

, 
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Table 6 (Continued) 

Date Component Trouble  o r  Change Reason o r  Maintenance 

2-26-73 

3-1-73 

3-8-73 

1-12-73 

2-20-73 

3-15-73 

Log-N reco rde r  

Log-N r e c o r d e r  
zener  power 
supply  

Log-N a m p l i f i e r  

Log-N a m p l i f i e r  

Log-N reco rde r  
c h a r t  d r i v e  
motor 

Log-N a m p l i f i e r  

Replacement 

Replacement 

The a m p l i f i e r  and ba lance  motor were rep laced  t o  
c o r r e c t  an e r ra t ic  readout .  

The power supp ly  w a s  r ep laced  t o  c o r r e c t  an 
errat ic  r eadou t .  

Tube replacement The f a u l t y  v o l t a g e  r e g u l a t i n g  tube,  OA-3, w a s  
r e p l a c e d  t o  c o r r e c t  an errat ic  readout  on t h e  
Log-N p e r i o d  r eco rde r .  

Modi f ica t ion  

No. 2 Log-N Channel 

Replacement 

Replacement 

A c u r r e n t  adder  c i r c u i t  w a s  added t o  t h e  Log-N 
p o s s i b l e  f a l s e  a m p l i f i e r  i n  o r d e r  t o  prevent  

per iod  i n d i c a t i o n s  du r ing  r e a c t o r  s t a r t - u p  (ORR 
Change Memo No. 106).  

The motor w a s  r ep laced  t o  f u r n i s h  r e c o r d e r  c h a r t  
rewind. 

The u n i t  w a s  r ep laced  t o  c o r r e c t  an e r r a t i c  read- 
o u t  on t h e  Log-N reco rde r .  

No. 1 S a f e t y  Channel 

No maintenance o r  changes were r equ i r ed .  



Table  6 (Continued) 
~ - ~ 

Date C om p on en t Trouble o r  Change Reason o r  Maintenance 

No. 2 S a f e t y  Channel 

1-16-73 No. 2 s a f e t y  ion  Routine s a t u r a t i o n  When r o u t i n e  s a t u r a t i o n  checks were performed, 
chamber t e s t s  t h e  chamber d i d  no t  meet i n s t r u m e n t a t i o n  and 

c o n t r o l s  s t a n d a r d s .  

1-22-73 No. 2 s a f e t y  i o n  Routine s a t u r a t i o n  A monitor w a s  i n s t a l l e d  on t h e  chamber f o r  f u r t h e r  
chamber t e s t s  tes ts  e 

1-24-73 No, 2 s a f e t y  Replacement The PCP chamber (PCP 111-106-66-5) w a s  removed 
chamber because i t  would n o t  meet i n s t r u m e n t a t i o n  and 

c o n t r o l s  s p e c i f i c a t i o n s  Chamber CTC-2 (C-768) 
w a s  i n s t a l l e d  

P 
a 

No. 3 S a f e t y  Channel 

No maintenance o r  changes were r e q u i r e d .  

Magnet Ampl i f ie rs  

No maintenance o r  changes were r e q u i r e d .  

Nos. 1 and 2 G a m m a  Channels 

No maintenance o r  changes were r e q u i r e d .  

North N 1 6  Channel 

No maintenance o r  changes were r e q u i r e d .  
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Table 6 (Continued) 

Date Component Trouble  or  Change Reason or Maintenance 

South N 1 6  Channel 

2-26-73 Recorder Replacement ( r o u t i n e  The replacement of t h e  ba lance  motor w a s  i n i t i -  
maintenance) a t ed  because t h e  one i n  use  d i d  not  meet s p e c i -  

f i c a t i o n s .  

Micromicroammeter Channel 

No maintenance or  changes were r e q u i r e d .  

Servo Channel 

No maintenance or changes were r e q u i r e d .  

1-4-73 Monitor 

Reactor  Noise Monitor 

Out of c a l i b r a t i o n  The n o i s e  monitor w a s  checked and c a l i b r a t e d .  

Rad ia t ion  De tec t ion  Ins t rumen ta t ion  

2-27 -73 C e l l  v e n t i l a t i o n  Rep 1 ac  ement 
r a d i a t i o n  module 
de t e c  t o r  

The replacement of t h e  module w a s  i n i t i a t e d  
because t h e  one i n  use  w a s  found t o  be f a u l t y  
when t h e  b u i l d i n g  c e l l - v e n t i l a t i o n  checks were 
performed on February 26, 1973. 

P rocess  Ins t rumen ta t ion  

a t u r e  r eco rde r  readout  
b a t t e r y  

1-23-73 No. 1 e x i t  temper- Replacement The b a t t e r y  w a s  r ep laced  t o  c o r r e c t  an  e r r a t i c  



Table 6 (Continued) 

Trouble o r  Change Reason o r  Maintenance Date Component 

2-20-73 Outs ide  tempera- Rep1 acement 
t u r e  e lement  

The s e n s i n g  element w a s  r ep laced  and t h e  blower 
r e p a i r e d .  

F a c i l i t y  Radia t ion  and Contamination A l a r m  System (FRCAS) 

1-25-73 Continuous a i r  Errat ic  readout  The tubes  i n  t h e  monitors  were rep laced  t o  cor- 
moni tors ,  h o t  
c e l l  and P-tube 

rect  an errat ic  readout .  

2-1-73 E n t i r e  system Routine test A f u n c t i o n a l  check of t h e  system was made by 
Ins t rumen ta t ion  and Cont ro ls  D iv i s ion  personnel .  
The r e s u l t s  were s a t i s f a c t o r y .  P 

a, 

Shim-Rod Con t ro l  C i r c u i t r y  

1-12-73 Servo r e l a y s  Re placement 

1-12-73 No. 2 shim-rod Replacement 
seat swi t ch  

Routine maintenance i n s p e c t i o n  r evea led  r e l a y s  
13X and 1 4 X  t o  be  i n  need of replacement .  

The shim-rod seat swi tch  was r ep laced  as t h e  one 
i n  service f a i l e d  t o  o p e r a t e  p rope r ly .  
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Table  7 (Continued) 

Remarks Chamber Present  Date P r e s e n t  Previous  
S e r v i c e  S t a r t e d  Service Lo cat i o n  S e r i a l  No. S e r v i c e  

T S M- 2 - F4 5 

CT C-5 ( C- 7 70) 

PCP-11-105-63-2 

P CP-I 1-105 -6 3- 3 

TSM-3-FZ9 

P o o l s i d e  

P o s i t i o n  8 

P o o l s i d e ,  
s o u t h  

P o o l s i d e ,  
n o r t h  

P o o l s i d e  

No. 1 count ing  
rate, n o r t h  

Noise monitor  

No. 1 gamma, 
s o u t h  

No. 2 gamma, 
n o r t h  

No. 2 count ing 
rate 

P CP -I 1-105 -6 3 - 1 ORR p lug  A w a i t  i n  g 
s t o r a g e  r e p a i r  

T SM- 1-F5 2 ORR I & C  Awaiting 
shop r e p a i r  

A p r i l  26,  1971 

October ,  1971 

A p r i l  26, 1972 

August 17 ,  1971 

October 24, 1972 

Spare Chambers 

A p r i l  26,  1972 

A p r i l  26,  1972 

None 

LITR 

ORR 

ORR 

None 

ORR 

ORR 

Replaced f i s s i o n  chamber 
"snake" assembly S2 7- 
34R-F29. 

Used as No. 1 s a f e t y  a t  
t h e  LITR;  modif ied f o r  
ORR-BSR underwater serv- 
ice .  

Used as No. 2 gamma, n o r t h ,  
from A p r i l ,  1964, u n t i l  
December, 1970. 

Iu 
0 

Used as No. 1 gamma, s o u t h ,  
from A p r i l ,  1964, u n t i l  
March, 1970. 

Replaced f i s s i o n  chamber 
"snake" assemb l y  TSM- 1- 
F52. 

Used as No. 1 gamma, s o u t h ,  
from March 31, 1970, 
u n t i l  A p r i l  26,  1972. 

Used as No. 2 count ing  ra te  
( sou th )  from A p r i l  26, 
1972,  u n t i l  October  24, 
1972. 



Table  7 (Continued) 

P r e s  en t Date P r e s e n t  Previous  Lo cat i o n  Remarks Chamber 
S e r i a l  N o .  S e r v i c e  S e r v i c e  S t a r t e d  S e r v i c e  

S27-34R-F29 ORR p l u g  Awaiting 
s t o r a g e  r e p a i r  

S3-8R-F22 

CTC-1 

ORR p lug  Awaiting 
s t o r a g e  r e p  a i r  

ORR p l u g  Awaiting 
s t o r a g e  r e p a i r  

CTC-4 (C-769) ORR plug 
s t o r a g e  

A p r i l  26,  1971 ORR Used as No. 1 count ing rate 
from J u l y  28, 1970, t o  
A p r i l  26, 1971. 

A p r i l  26,  1971 ORR Used as No. 2 count ing rate 
from January  1 4 ,  1970, 
t o  A p r i l  26,  1971. 

October ,  1971 ORR Used as n o i s e  monitor  from 
March, 1962, u n t i l  
October  1, 1971. 

LITR Used as No. 2 s a f e t y  i n  
t h e  LITR; modif ied f o r  
ORR-BSR underwater serv- 
ice.  

N 
I-’ 



Table 8. Process  Systems, Maintenance and Changes 

Date Component Remarks 

1-9-73 

1-9-73 

1-9-73 

1-11-73 

2-26-73 

2-2 7-7 3 

1-10-73 

1-30-73 

2-2 7-73 

Reactor  Primary Cooling System 

Primary water l i n e s  I n s p e c t i o n  Engineer ing  X-rayed welds on t h e  primary 
pump l i n e s  a t  t h e  pump house.  The job  w a s  n o t  
completed; i t  w i l l  be  cont inued  on t h e  nex t  end- 
o f - cyc le  shutdown. 

Bypass f i l t e r s  The f i l t e r  c a r t r i d g e s  were r ep laced .  

Demineral izers  The s t r a i n e r s  i n  a l l  t h e  demine ra l i ze r s  were 
checked and some gaske t s  were rep laced .  

p3 South r e a c t o r  deminera l izer  The flow i n t e g r a t o r  which w a s  f a u l t y  was rep laced .  p3 

Primary water l i n e s  The X-raying of  welds on t h e  water l i n e s  a t  t h e  
pr imary pump house cont inued.  

Bypass f i l t e r s  The f i l t e r  c a r t r i d g e s  were rep laced .  

Reactor  Secondary Cooling System 

Cooling tower and f ans  The s c r e e n s  were c leaned  and v i b r a t i o n  checks were 
completed. The r e s u l t s  were s a t i s f a c t o r y .  

Cooling tower f a n  c o n t r o l s  

Pump motors 

A f a u l t y  l i m i t  swi tch  w a s  r ep laced .  

The res i s tance- to-ground was checked on each of 
t h e  t h r e e  motors. The r e s u l t s  were s a t i s f a c t o r y .  

, 



. * 

Table  8 (Continued) 

Date Compo nen t Remarks 

2-2 8- 73 Coo l i n g  tower Vib ra t ion  checks were performed. The r e s u l t s  were 
sat i s  f act o ry  . 

Pool  Primary Cooling System 

1-9-73 Bypass f i l t e r s  The c a r t r i d g e s  were rep laced .  

Pool  Secondary Cooling System 

1-4- 73 Acid-addi t ion system 

2-27-73 Pump motor 

1-8-73 Nos. 1, 2 ,  and 3 dc u n i t s  
and 
2-26-73 

3-28-73 F i l t e r  banks 

The new ac id -add i t ion  pump, t h a t  was removed from 
s e r v i c e  because of i t s  mal func t ioning  on Octo- 

r e i n s t a l l e d .  
t h e  sys tem has  ope ra t ed  s a t i s f a c t o r i l y .  

IQ b e r  30, 1972, w a s  r e t u r n e d  from t h e  f a c t o r y  and w 
A f t e r  p rope r  ad jus tments  were made, 

The res i s tance- to-ground w a s  checked, and t h e  
r e s u l t s  were s a t i s f a c t o r y .  

Emergency Cooling System 

Func t iona l  tests of  equipment and alarms confirmed 
t h a t  t h e  systems were i n  s a t i s f a c t o r y  cond i t ion .  

P r e s s u r i z a b l e  Off-Gas System 

The c h a r c o a l  f i l t e r s  i n  t h e  n o r t h  bank were 
rep laced .  



Table 8 (Continued) 

Date Component Remarks 

1-9-73 
an d 
2-26-73 

1-9-73 
and 
2-2 7-73 

1-9-73 

2 -2 6 -7 3 

2 -2 6 -7 3 

3-8-73 

3-15-7 3 

Elec t r ica l  System 

Miscel laneous breaker  pane ls  f o r  Routine i n s p e c t i o n  and c l e a n i n g  were performed. 
e lec t r ic  motors ,  dc b a t t e r i e s ,  Relays 13X and 14X were rep laced  on January  9 ,  
b a t t e r y  r acks ,  and c o n t r o l  room 1973. 
ins t rument  c a b i n e t s  

Emergency E l e c t r i c a l  System 

Diesel gene ra to r  The r o u t i n e  end-of-cycle load  test  w a s  performed 
wi th  s a t i s f a c t o r y  r e s u l t s .  The d i e s e l  m u f f l e r  
w a s  r ep laced  on January  9 ,  1973. 

Miscel laneous 

Re  act o r  t ank  The gaske t  f o r  t h e  access cover  w a s  r ep laced .  

Centravac u n i t  The c l ean ing  and i n s p e c t i o n  of t h e  e l ec t r i ca l  com- 
ponents  were performed. 

Cont ro l  room h e a t i n g  and v e n t i l a t i o n  The two f a u l t y  steam c o i l s  were rep laced .  
u n i t  

Basement steam condensate t ank  A new l e v e l  c o n t r o l  s w i t c h  w a s  i n s t a l l e d .  

Radiography f a c i l i t y  Proper  r e p a i r s  were performed t o  s t o p  an a i r  l e a k  
on t h e  c o l l i m a t o r  purge  l i n e .  



+ I 

Table  8 (Continued) 

Date Component Remarks 

Exper imenta l  F a c i l i t i e s  

2-1-73 Beam ho le  No. 3 A s h o r t  i n  t h e  t r ans fo rmer  f o r  t h e  demagnetic s i d e  
P rope r  r e p a i r s  were per- caused a f u s e  t o  blow. 

formed. 

2-27-73 B e a m  h o l e  Nos. 1, 2 ,  3 ,  4 ,  5 ,  6 ,  The p r e s s u r e  r e l i e f  valves w e r e  r ep laced  on t h e  
and HN-1 and HN-4 f a c i l i t i e s .  The replacement  was p a r t  of t h e  

r o u t i n e  p reven t ive  maintenance program of r e a c -  
t o r  o p e r a t i o n .  

N 
cn 



Table 9. Reactor Mechanical Components, Maintenance and Changes 

Date Component Remarks 

1-9-73 Access cover  The gaske t  on t h e  access  cover  w a s  r ep laced .  

1-9-73 L u c i t e  windows The L u c i t e  windows were i n s p e c t e d  and found t o  b e  
i n  s a t i s f a c t o r y  cond i t ion .  

2-26-73 No. 3 shim-rod ope ra to r  assembly The No. 3 shim-rod o p e r a t o r  assembly mark G-7 w a s  
r ep laced  wi th  a s p a r e  o p e r a t o r  assembly mark B-2. 
The change was made f o r  r o u t i n e  i n s p e c t i o n  and 
maintenance of t h e  mark G-7 assembly as fo l lows :  
"0" r i n g  on snubber  o i l  p lug  w a s  r ep laced ;  shock 
abso rbe r  pad was r e p l a c e d ;  "0" r i n g  (E-48242-7) 
a t  t h e  snubber  c y l i n d e r  head w a s  r e p l a c e d ;  re- 
p laced  o i l  i n  t h e  snubber  m i t ;  and t h e  p i s t o n  
and b e a r i n g  i n  t h e  snubber  u n i t  were i n s p e c t e d  
w i t h  s a t i s f a c t o r y  r e s u l t s .  

N 
m 
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Table  10. S t a t u s  of F i l t e r s  - Gaseous Waste Systems 

Type Bank Date Date Last Re t e n  t i on 
E f f i c i e n c y  ( W )  Type T e s t  F i l t e r  D e s  i gna t i o n  I n s t a l l e d  T e s t e d  

C e l l - V e n t i l a t i o n  System 

CWS Overall * North,  June ,  1964; 3-2 8-7 3 DOP 
South,  1-12-65 

99.998 

Charcoal  Both banks North,  8-23-67; 2-5-73 Elemental  i o d i n e  99.88** 
South,  10-1 7-6 7 

Rerun Both banks North,  8-23-67; 2-9-73 Elementa l  i o d i n e  99.982 
Charcoal  South,  10-17-67 

Methyl i o d i d e  24.800 Charcoal  Both banks North,  8-23-67; 2-16-73 
South,  10-17-67 

CWS North 

Charcoal  North 

CWS South 

Charcoal  South 

P r e s s u r i z a b l e  Off-Gas 

4-3-68 3-28-73 

2-26-73 2-26-73 

10-18-67 3-28-73 

12-8-69 2-27-73 

Basement Hood Exhaust 

DOP 99.996 

Elemental  i o d i n e  99 990 

WP 99.998 

Elemental i o d i n e  99.996 

CWS South 2 -16 - 72 3-20-73 DOP 

CWS North 2-16-72 3-20-73 DOP 

*The CWS f i l t e r s  i n  t h e  c e l l - v e n t i l a t i o n  system were checked i n  series. 

99.997 

99.997 

**Low r e a d i n g  a p p a r e n t l y  was due t o  impure source .  
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Table 11. F a c i l i t i e s  Assignments (End of Quar t e r )  

F a c i l i t y  Access Nature  of  Experiment D iv i s ion  o r  Other  Sponsor 
Flange 

Latt ice P o s i t i o n s  

A-1 

A-2 

A-9 

B-2 

B -8 

B-9 

c- 1 

E -2 

D- 8 

F-1 

F-2 

F-8 

F-9 

v-11 

v-11 

v-2 

v- 10 

v- 1 

v-2 

v-9 

None 

v- 3 

V- 8 

V- 6 

V-4 

V-5 

Equipped w i t h  a f a c i l i t y  t u b e  

Equipped w i t h  a f a c i l i t y  t u b e  

Equipped w i t h  a f a c i l i t y  tube  

Equipped w i t h  a f a c i l i t y  t ube  

Radio iso tope  ( i o d i n e  and xenon) p roduc t ion  

Hydraul ic  t u b e  No. 2 

Equipped w i t h  a f a c i l i t y  tube  

Equipped w i t h  a f a c i l i t y  t u b e  

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

React o r 

Is o topes  

I s o t o p e s  and Chemistry 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 



Table 11 (Continued) 

~ ~~ 

Divis ion  o r  Other  Sponsor Access 
Flange F a c i l i t y  Nature of Experiment 

Poo l s ide  P o s i t i o n s  

P-2, P-3, P-4, 
and P-8 

P-7 

P-l and P-9 

P-5 

P-6 

P-9* 

P-9+* 

HN- 1 

HN-2 

None 

None GCR capsule i r r a d i a t i o n s  

None 

None 

None 

None Neutron radiography 

None Pneumatic tube  f o r  a c t i v a t i o n  a n a l y s i s  

Large F a c i l i t i e s  

None Beam-hole o r  loop  experiments  

None 

Avai lab le  f o r  assignment 

React o r 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

Operat ions and Metals and 
Ceramics 

Chemistry 

Avai lab le  f o r  assignment 

Ava i l ab le  f o r  assignment 

w 
0 

z 
The i n s t a l l a t i o n  of t h e s e  f a c i l i t i e s  does n o t  p reven t  t h e  use  of P-9 p o s i t i o n  f o r  capsu le  

i r r a d i a t i o n .  
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Table 11 (Continued) 

~~~ ~ 

D i v i s i o n  o r  Other  Sponsor Access 
Flange F a c i l i t y  Nature  of Experiment 

HN-3 None Pneumatic t ube  €o r  a c t i v a t i o n  a n a l y s i s  A n a l y t i c a l  Chemistry 

HN-4 None Equipped w i t h  a c o l l i m a t o r  Ava i l ab le  f o r  assignment 

HS None Equipped w i t h  gas-cooled loop 2 components Ava i l ab le  f o r  assignment 
(on s tandby)  

B e a m  Holes 

HB-1 None Avai lab le  €o r  beam-type experiment Unassigned 

HB-2 None Neutron d i f f r a c t o m e t e r  S o l i d  S t a t e  

HB -3 None Neutron d i f f r a c t o m e t e r  S o l i d  S t a t e  

HB-4 None Neutron d i f f r a c t o m e t e r  Chemistry 

HB-5 None Avai lab le  f o r  beam-type experiment Unassigned 

HB-6 None Avai lab le  €or  beam-type experiment Unas s i gne d 



Table 12 .  Experiment F a c i l i t y  Usage 

Date Date Div i s ion  o r  
I n s t a l l e d  Removed 0 t h e r  Sponsor F a c i l i t y  Desc r ip t ion  o f  Experiment 

D- 8 3-10-67 

F- 2 7-2 6- 7 1 

Hydraul ic  t ube  No. 2 used f o r  i s o t o p e  pro- Opera t ions  
duc t ion  and shor t - te rm i r r a d i a t i o n s  

F ive  aluminum r o d s ,  one Fe f l u x  monitor  i n  Metals and Ceramics 
aluminum can ,  1-mg rod  and aluminum can 

GCR P7-A 8-8-72 GB-10 capsu le  experiment Reac tor  

P- 9 12-10-69 

P-94- 10-18-6 7 

Neutron radiography Opera t ions  and 
Metals and Ceramics 

Pneumatic t ube  f o r  i r r a d i a t i o n  of s h o r t -  Chemis t r y  
l i v e d  i s o t o p e s  

HB-2 7-5 8 Neutron d i f f r a c t i o n  exper iments  S o l i d  S t a t e  Phys ics  

HB-3 11-1-59 Neutron d i f f r a c t i o n  experiments  S o l i d  State  Phys ics  

HB-4 7-5 8 Neutron d i f f r a c t i o n  experiments  Chemistry 

HN-3 11-59 A c t i v a t i o n  a n a l y s i s  A n a l y t i c a l  Chemistry 

HN- 4 12-15-63 Void de te rmina t ions  i n  i r r a d i a t e d  materials S o l i d  S t a t e  Phys ics  

HN-4 12-15-63 " F l y ' s  Eye" two-dimensional neu t ron  d e t e c t o r  
f o r  neu t ron  d i f f r a c t i o n  and radiography 

Ins t rumen ta t ion  and 
Cont ro ls  

', 
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Table  13. Addi t ions  and /o r  Revis ions  
t o  t h e  ORR Opera t ing  Manual (OWL-TM-506) 

Date Sect i o n  T i t l e  Remarks 

Addi t ion  

1-5-73 1 2  Informat ion  and The Informat ion  and Job I n s t r u c -  
Job I n s t r u c t i o n  t i o n  Check L i s t  f o r  t h e  Oak 
Check L i s t s  Ridge Research Reactor (Example 

1 2 . 1 1 ,  Opera t ion  Check L i s t  f o r  
Bu i ld ing  3004 (Example 12.2) , and 
I n s t r u c t i o n  Check L i s t  f o r  L I T R  
Standby - Bui ld ing  3001 (Example 
12.3) are used as guides  f o r  
t r a i n i n g  r e a c t o r  o p e r a t i n g  per -  
s o n n e l ,  p r i n c i p a l l y  t o  i n s u r e  
t h a t  a l l  areas of t h e  complex are 
covered. The check l is ts  are a l s o  
u s e f u l  f o r  p e r i o d i c  review of  
t h e  f a c i l i t i e s .  The p r i n c i p a l  
s o u r c e s  of i n fo rma t ion  t o  be  used  
wi th  t h e  check l ists  are t h e  "ORR 
o p e r a t i n g  Manual" , "The Oak Ridge 
Research Reactor - A Func t iona l  
Desc r ip t ion"  , "Drawing F i l e "  , 
"Operating S a f e t y  L i m i t s  f o r  t h e  
Oak Ridge Na t iona l  Labora tory  
Research Reac tor  (OR@ 'I , "Opera- 
t i n g  Manual f o r  t h e  LITR",  
"Operating Manual f o r  t h e  Shut- 
down OGR", and "Spec ia l  I n s t r u c -  
t i o n  Notebook". 
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APPENDIX A 

INTRA-LABORATORY CORRESPONDENCE 
OAK RIDGE N A T I O N A L  L A B O R A T O R Y  

January 12 ,  1973 

TO : D i s t r i b u t i o n  

SUBJECT: C a l i b r a t i o n  of ORR Shim Rods 

The ORR snim r o d s  were c a l i b r a t e d  on January  11, 1973, a t  t h e  
beginning of c y c l e  110. The r e a c t o r  w a s  f u e l e d  w i t h  l o a d i n g  llOA 
c o n t a i n i n g  4839 grams of 235U. 

A summary of t h e  r e s u l t s  of t h e  measurements are g iven  a long  w i t h  
t h e  r e s u l t s  from previous  measurements i n  Table  1 below. I n t e g r a l  
and d i f f e r e n t i a l  worth curves  are a t t a c h e d .  

This  c a l i b r a t i o n  w a s  made necessary  because of a change i n  t h e  
schedule  f o r  shim-rod u t i l i z a t i o n ,  i . e . ,  t h e  new shim rod (one p e r  
cyc le )  i s  now t o  b e  p laced  i n  core  p o s i t i o n  D-6, r a t h e r  than  F6, 
and w i l l  be  moved i n  succeeding c y c l e s  t o  p o s i t i o n s  F4, B6, B4, F6, 
and F4 i n  t h e  o r d e r  given.  The arrangement of shim r o d s  f o r  t h e  
work r e p o r t e d  h e r e  s imula ted  t h e  arrangement d e s c r i b e d  above, a s  
t h e  o l d e s t  (most burnup) rod w a s  p laced  i n  core  p o s i t i o n  F 4 ,  and 
t h e  new rod i n  D6, w i t h  o t h e r s  fo l lowing  t h e  p r e s c r i b e d  o r d e r  
accord ing  t o  usage. 

The t o t a l  worth of t h e  shim rods  decreased  somewhat from t h a t  
r e p o r t e d  f o r  t h e  prev ious  c a l i b r a t i o n ;  however, t h e  worth of r o d s  
3-6 w a s  i n c r e a s e d  a p p r e c i a b l y ,  e s p e c i a l l y  i n  t h e  upper h a l f  of 
t r a v e l .  S p e c i f i c a l l y ,  t h e  worth above 1 2  inches  withdrawn w a s  
i n c r e a s e d  from V3% AK/K t o  s l i g h t l y  more than  10% AK/K.  This  i s  
a dec ided  improvement, as f u e l  u t i l i z a t i o n  should be  he lped ,  and 
f u e l  c y c l e s  can be  extended. 

Minimum shim rod p o s i t i o n s  a t  c r i t i c a l  f o r  a l l  o p e r a t i o n ,  as a 
r e s u l t  of t h e s e  c a l i b r a t i o n s ,  w i l l  be: 

a .  Rods 1 through 6 ganged a t  12 .4  i n .  withdrawn o r  

b. rods  3-6 ganged a t  11.6 i n .  withdrawn w i t h  r o d s  1 and 2 
a t  upper l i m i t s .  

The beginning  of  c y c l e  upper l i m i t  p o s i t i o n s  f o r  shim rods  4 and 6 
were e s t a b l i s h e d  a s  28.4  inches  and 27.25 i n c h e s  r e s p e c t i v e l y ,  as 
withdrawal  above t h e s e  p o s i t i o n s  r e s u l t e d  i n  a s m a l l  n e g a t i v e  
r e a c t i v i t y  a d d i t i o n  ( I n  t h e  case of No. 4 rod ,  t h e  n e g a t i v e  reactiv- 
i t y  worth above 28.4 w a s  very  low and w a s  n o t  measured; t h e  n e g a t i v e  
worth of  No. 6 above 27.25 inches  was less than 0.1% A K I K ) .  
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-2- January  1 2 ,  1973 

. 

The upper l i m i t  p o s i t i o n s  may b e  changed du r ing  o p e r a t i o n  if approved 
by s u p e r v i s i o n ,  as t h e  worth above t h e  l i m i t s  becomes p o s i t i v e  as t h e  
f l u x  p a t t e r n  i n  t h e  r e a c t o r  is changed by wi thdrawal  of t h e  shim rods .  

Table  1. R e s u l t s  of Shim Rod C a l i b r a t i o n  (% AK/K) 

8-18-71 2-2-72 4-7-72 1-11-73 Shim 
Rod No. Cycle l O l A  Cycle 104A Cycle 105A Cycle l l O A  

5037 g* 4999 g* 5190 g* 4839 g* 

1 . 7 5 1  3.548 ----__ 1 3.211 

2.634 1.335 2 2.473 ------ 

3 3.267 2.904 3.065 3.162 

4 5.006 5.198 4.770 --_-__ 

5 3.642 2.718 3.286 3.764 

6 5.827 5.444 6.258 ------ 

1-2 5.684 6.182 3.086 ------ 

3-6 17.742 16.922 17.954 ------ 

1-6 23.426 23.174 21.040 ------ 

* 
30 f u e l  p o s i t i o n s ,  i n c l u d i n g  shim rods .  

S .  S .  Hur t ,  I11 /I 

T .  P. amrick 

S SH : TPH : s w  

cc: ORR F i l e  
C. D. Cagle 
J. A. Cox 
C .  B .  Ga i the r  
T. P .  Hamrick F i l e  
E. D. Lance 
W .  H .  Tabor 
SSH F i l e  (2) 
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Rod Position (in. withdrawn) 
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, 

Excess Reactivity Remaining in 

Shim Rod Nos. 3-6 As a Function 

of  Gang Rod Position (Shim Rod 

Nos. 1 and 2 on UL) 

Gang Rod Position (in. withdrawn) 
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