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SUMMARY 

The ORR operated 83.4% of the  t i m e  dur ing  t h e  q u a r t e r  a t  an average 

ope ra t ing  power l e v e l  of 29.4 Mw. 

The t o t a l  of t h i r t e e n  shutdowns included t e n  which were scheduled. 

I n  t u r n ,  t he  scheduled shutdowns included two which te rmina ted  low-power 

t es t s  and one f o r  t r a i n i n g  purposes.  Unscheduled downtime t o t a l e d  l e s s  

than  0.6 hours .  

The No. 2 f i s s i o n  chamber and p reampl i f i e r  and t h e  f a i l e d  No. 2 

s a f e t y  chamber (PCP 11-106-64-3) were r ep laced .  A r a d i a t i o n  monitor ing 

system f o r  t h e  normal o f f -gas  system w a s  i n s t a l l e d  as p e r  Cont ro ls  Change 

Memo No. ORR 80. 

Three of t h e  four  r e a c t o r  h e a t  exchangers were examined i n t e r n a l l y  

and found t o  be i n  good cond i t ion .  Two of t he  exchangers were opened 

r o u t i n e l y ,  whi le  t h e  n o r t h  h e a t  exchanger w a s  examined because of unusual  

no i se  l e v e l s .  B a t t e r y  banks f o r  DC motors Nos. 2 and 3 were load t e s t e d  

(6-hour runs )  and found t o  ope ra t e  q u i t e  s a t i s f a c t o r i l y .  

The No. 4 shim rod d r i v e  w a s  r o u t i n e l y  rep laced  a f t e r  s l i g h t l y  more 

than  t h r e e  yea r s  of cont inuous s e r v i c e .  The u n i t  w a s  found t o  f u n c t i o n  

c o r r e c t l y  and t o  be w i t h i n  s p e c i f i c a t i o n s  dimensional ly ,  i n d i c a t i n g  a 

sound des ign  and e x c e l l e n t  s e r v i c e  l i f e .  

The pools ide  f a c i l i t y  p a r t  of t he  l a t t i c e  housing w a s  examined 

d imens iona l ly  and v i s u a l l y  f o r  p o s s i b l e  deformation due t o  neutron 

bombardment. No apprec iab le  damage w a s  d e t e c t e d .  

Recent rod-worth t e s t s  i n d i c a t e  t h a t  t h e  change t o  heav ie r  f u e l  

(240-gram elements)  has  r e s u l t e d  i n  a nega t ive  d i f f e r e n t i a l  rod worth 

f o r  t he  l a s t  inch  of t r a v e l  of new shim rods .  

rods d o  not  e x h i b i t  t h i s  c h a r a c t e r i s t i c ,  which is  probably the  r e s u l t  of 

moving t he  f u e l  a t  t he  bottom of t h e  shim rod out  of t he  r e f l e c t o r - p e a k  

and i n t o  a lower flux a t  t h e  bottom o f  the f u e l  reg ion .  

P a r t i a l l y  dep le t ed  shim 

Flux monitors  were i r r a d i a t e d  at core  p o s i t i o n s  A 7  and B2, and a t  

pools ide  oppos i t e  p o s i t i o n  A5.  Data from t h e s e  monitors  w i l l  be used t o  

determine t h e  f a s t  and thermal  f l u x  g r a d i e n t s  a c r o s s  aluminum and b e r y l -  

lium core  p i eces ,  and a c r o s s  t h e  pools ide  “window”. 
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INTRODUG TION 

Operat ing exper ience ,  instrument  and process  maintenance, and e x p e r i -  

ment a c t i v i t i e s  f o r  t he  q u a r t e r  are summarized i n  Tables  1 through 12 of 

t h i s  r e p o r t .  F igu res  1 through 3 supplement t h i s  in format ion .  I tems of 

p a r t i c u l a r  i n t e r e s t  o r  importance are des igna ted  i n  descending o rde r  by 

t h e  le t ters  A, B, o r  C a t  the  l e f t  of t h e  t a b l e s .  Discussion of t h i s  

p o r t i o n  of the  r e p o r t  i s  minimized. 

S p e c i a l  tes ts  o r  unusual  occurrences are, by c o n t r a s t ,  d i scussed  i n  

some d e t a i l  i n  t he  back p o r t i o n  of t he  r e p o r t .  
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OPERATIONS 

Table 1. ORR Basic  Operat ing Data 

Per iod A p r i l  through June, 1967 

This  Las t  Year Janua ry  -June 
_I_ Quarter  Quar te r  To Date 1966 

T o t a l  energy, Mwd 

Average power 
Mw/operating hr 

Time ope ra t ing ,  X 

Reactor  water  r a d i o -  

(av> 
c /min activity, - 

m l  

Poo l  water  r a d i o -  
c /min 

a c t i v i t y ,  - (av) m l  

Reactor  water resis- 
t i v i t y ,  ohm-cm (av) 

t i v i t y ,  ohm-cm (av) 

Fuel elements  dep le t ed  

Shim rods  deple ted  

Research sarnp1.e~ 

Rad i o i  s o t  ope sample s 

Pool water resis- 

2,234.8 

29.4;; 

83 .4  

31,400 

455 

1,020,000 

850,000 

24 

4 

32 

1 3 5  

2,244.2 

29.8 

83 .6  

30,900 

530 

1,113,000 

1,020,000 

26 

4 

36 

1 5 1  

4,479.0 

29.6 

83.5 

31,200 

490 

1,070,000 

9 3 0 9 0 0 0 ~ ~ + ~  

50 

8 

68 

286 

4,763.1 

29.9 

88.2 

35,500 

8 60 

1,102,000 

491,000 

65 

6 

31 

394 

9C 
Lower than  normal because of s p e c i a l  low-power runs  fo r  loop 1 t e s t s  

on A p r i l  4 ,  1967. See Table 5. 
>La* . d. 

The i n c r e a s e  i n  q u a l i t y  of t he  pool water  i s  a r e s u l t  of r e p l a c i n g  the 
r e s i n s  i n  t h e  demine ra l i ze r  u n i t s .  
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Table 2. ORR Cycles of Operation 

A c cumu 1 at ed 
Cycle No. Date Begun Date Ended Energy (Mwd) 

72 March 10, 1967 April 29, 1967 1194.055t 

73 May 5 ,  1967 June 2 5 ,  1967 1445.59 

74 June 30, 1967 In Progress 2.44 

JC 
Energy accumulated this quarter, 581.76 Mwd. 

SHUTDOWNS AND POWER REDUCTIONS 

Table 3. Summary of ORR Shutdowns 

Downtime 
Description or Reason Number (hr ) 

Scheduled 

Regular, end of cycle 

Special, midcycle and isotope work, 

Regular, refueling 

Special, refueling and limited 
experiment work 

Special, end of tests at low power 

Spec ia 1 , training 
Subtotal 

limited experiment work 

Unscheduled 

Instrument trouble, experiment 

Electrical power outage or surge 

Human error 

Subtotal 

Total 

2 

2 

2 

1 

2 

1 

10 

1 

1 

1 

3 

13 

- 
- 

284.917 

47.817 

6.983 

10.317 

10.683 

0.283 

361.000 

0.067 

0.467 

0.050 

0.584 

361 a 584 
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FIG. 2 SHIM ROD POSITION VS TIME (CYCLE No. 73) 
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Table 4 .  Unscheduled Shutdowns of the  ORR, D e t a i l s  

Durat ion 
Date (hr) Remarks 

4-6-67 0.050 The r e a c t o r  power l e v e l  w a s  i n a d v e r t e n t l y  allowed t o  
sag helow accountable  l e v e l s  (a ) whi le  t h e  
shim rods  were be ing  ad jus t ed  p r i o r  t o  proceeding 
t o  f u l l  power. 

L 

z 4-19-67 0.067 The r e a c t o r  power w a s  reduced t o  s l i g h t l y  below N 
by a se tback  from the  F9-2 high-burnup capsule  
experiment.  The se tback  s i g n a l  o r i g i n a t e d  from a 
temperature  r eco rde r  and was the  r e s u l t  of f a i l u r e  
of t he  recorder  a m p l i f i e r .  

6-2-67 0.467 This  shutdown r e s u l t e d  from f a i l u r e  of a new e l e c t r i -  
c a l  b reaker  a t  s u b s t a t i o n  0901. The breaker ,  
No. 214, f a i l e d  t o  assume the  load when put  on the  
l i n e ,  t hus  caus ing  a momentary power outage.  
Breaker 214 had previous ly  been t r ipped  er roneous ly  
on March 20, 1967. 



Table 5. ORR Scheduled Shutdowns, Details 

Duration End 
~ Date (hr Remarks 

4-4-67 0.283 The reactor was shut down just prior to the end of the fuel cycle to 
provide training for startup following an unscheduled shutdown. 

A 4-4-67 36.667 7 2B The reactor was shut down for midcycle refueling, isotope work, and 
special experiment work which included the removal of the failed mol- 
ten salt loop No. 2 and special tests of a failed fuel capsule in the 
GCR loop 1 faci-lity. Operation at low power levels was required for 
the loop 1 tests. The downtime was utilized €or the installation of 
the containment vessel for the F9 fuel meltdown experiment, for the 
replacement of the ionization chamber f o r  the N o .  2 safety channel, 

w and for repairs to the south instrument channel. P 

4-6-67 4.633 

4-17-67 3.183 

A 4-29-67 156.867 

The reactor was shut down following low-power operation for  tests at the 
GCR-loop 1 facility, as described above. Downtime was utilized for 
retracting the experiment from the high-flux zone after which the loop 
was purged. 

72C The reactor was refueled. 

7 2D This shutdown terminated operating cycle 72. Eight experiments were 
changed. Jobs of most interest were: (I) the removal of the GCR loop 
1 experiment, in-pile facility tube, and cooler section, (2) the re- 
moval of the 04-P6 capsule experiment, ( 3 )  the installation of the 
06-11 capsule (HTGR type), and ( 4 )  the inspection of the north reactor 
heat exchanger. A vertical dimensional traverse of the poolside facil- 
ity was made, using specially constructed tools. A flux run was con- 
ducted to provide data relative to the flux gradient across an aluminum 
core piece in core position A 7 ,  across the poolside "window" opposite 
core position A 5 ,  and across a solid beryllium piece in core position 
B2.  The results of the flux run and the dimensional check are reported 
in the special tests section of this report. 



Table 5. (Continued) 

Duration End 
Date (hr 9 Cycle 'Remarks 

5-6-67 6.050 7 3A This shutdown concluded the flux run described in the April 29, 1967, 
entry,above. The core was changed very slightly after the flux run, 
necessitating the establishment of separate fuel cycles. The downtime 
was utilized to remove the flux monitors and t o  make final preparations 
for full-power operation. 

5-23-67 3.800 7 3B The reactor w a s  shut down for refueling and limited maintenance work. A 
leak in the coolant-water supply t o  the No. 1 primary pump seals was 
repaired. The downtime was also utilized to install a lead-shutter 
plug at HB-1.  

w 
lu 

3 6-6-67 11.153 7 3C The reactor was shut down for midcycle isotope work, refueling, and lim- 
ited experimenr work at the 06-11 capsule, Startup was delayed by the 
necessity for replacing leaking check valves in the 06-11 experiment 
piping, Several beryllium transfers were effected as part of the ir- 
radiation damage control program. 

B 6-16-67 10.317 7 3D The reactor was shut down for refueling and to permit the removal of the 
06-11 capsule experiment, which had suffered a minor failure of its 
primary containment. 

A 6-25-67 128.05Q 7 3E Operating cycle 73 was terminated. Experiment work included the removal, 
installation, or replacement of experiments in six facilities. Opera- 
tions maintenance included inspection of two reactor heat exchangers 
and the routine replacement of the No. 4 shim-rod drive unit. 



Table 6. Reductions i n  ORR Power Not Resu l t ing  i n  Shutdowns 

Source of  Type of Lowest 
C ommen ts Date S i g n a l  S i g n a l  Power ( M )  - 

4-6-67 F-2 e x p e r i -  Setback 29.9 A momentary s e t b a c k  was caused by the  inadve r t an t  a C t U -  

ment a t i o n  o f  the  manual s e tback  swi tch  dur ing  an ex- 
periment p o s i t i o n  change e 

4-14-67 C - 1  e x p e r i -  Setback 28.8 A temperature  r eco rde r  malfunctioned r e s u l t i n g  i n  an 
ment upsca le  s p i k e  t o  the  se tback  p o i n t .  Repairs  were 

e f f e c t e d  by Reactor  Cont ro ls  personnel .  

4-18-67 F-9 ( f u e l  Se tback  29 .9  This  w a s  an i n t e n t i o n a l ,  r o u t i n e  se tback  t o  check the  
me 1 tdown experiment t i e - i n  t o  the  r e a c t o r  c o n t r o l s .  
e x p e r i  - 
ment) 

5-8-67 GCR capsu le  Se tback  28.0 A se tback  s i g n a l  was i n t e n t i o n a l l y  i n i t i a t e d  from the  
06-11 experiment i n s t rumen ta t ion  as a check of t h e  c i r -  

c u i t r y .  

B 5-8-67 Reactor  Setback 18.0 The power l e v e l  w a s  reduced t o  permit  maintenance work 
Con t ro l s  a t  the  No. 1 p r i m a r y  pump. The motor w a s  a l i gned  
(manual) and leaking  s e a l s  were rep laced .  

5-12-67 P-9 e x p e r i -  Se tback  29.0 A momentary s i g n a l  was i n t e n t i o n a l l y  i n i t i a t e d  t o  
ment check the  c o n t i n u i t y  of  t h e  exper iment - to- reac tor -  

c o n t r o l s  " t i e  - in".  

5-23-67 F2-A ex- Setback 29.7 The manual s e t b a c k  swi tch  was i n a d v e r t e n t l y  ac tua t ed  
p e r  iment by the  experimenter  whi le  t he  experiment was being 

i n s e r t e d  i n t o  the  h igh - f lux  zone. 



Tab le  6 .  (Continued)  

Source of Type of Lowest 
Date S i g n a l  S i g n a l  Power (Ed) Comments 

5-24-67  F-9 ( f u e l  S e t b a c k  2 4 . 0  A momentary s e t b a c k  s i g n a l  was i n i t i a t e d  t o  check  t h e  
m e  1 tdown c o n t i n u i t y  o f  t h e  experiment  - t o  -reac t o r  ' I t  i e  -in".  
exper i- 
ment) 

5-24-67  GCR e x p e r i -  S e t b a c k  N L ( 0 . 3 )  The s e t b a c k  r e s u l t e d  from low b l a n k e t  p r e s s u r e  i n  t h e  
ment 5 experiment  caused by misva lv ing  o n  t h e  p a r t  o f  t h e  
( c a p s u l e  expe r imen te r  
e x p e r i -  
ment) 

!G 
6 - 2 3 - 6 7  F - 9  high S e t b a c k  2 .0  A se tback  s i g n a l  w a s  i n i t i a t e d  when rhe wrong s w i t c h  

burnup was a d j u s t e d  d u r i n g  r o u t i n e  alarm s e t t i n g  changes .  
c a p s u l e  
e x p e r i -  
ment 

6-13-67 F9-2 h igh  
Surnup 
c a p s u l e  
exper  i - 
ment 

S e t b a c k  2 9 . 0  An i n t e n t i o n a l  s e t b a c k  s i g n a l  w a s  i n i t i a t e d  f o l l o w i n g  
s e t p o i n t  changes as d e s c r i b e d  above. The c i r c u i t r y  
checked s a t  i s  f a c t o r  i l y  



Table 7 Maintenance and Changes, Reactor  Ins t rumenta t ion  and Con t ro l s  

Trouble o r  
Date Component Change Reason o r  Maintenance 

S a f e t y  System 

3-10-67 S a f e t y  - leve 1 Drop po in t  The power l e v e l  a t  which an e l e c t r o n i c  scram 
sigma a m p l i f i e r  changed occurs  (drop po in t )  w a s  r e tu rned  t o  the  nor-  

m a l  s e t t i n g  of 1.45 N a f t e r  t h r e e  months of  
F 

s u c c e s s f u l  o p e r a t i o n  a t  a lower s e t t i n g  
(1.25 NF>. 
t a b l i s h e d  t o  t es t  t h e  system performance a t  
t h i s  l e v e l .  

The lower s e t t i n g  had been e s -  

5-23-67 Count - r a t e  
recorder  

No. 1 Count-Rate Channel 

20 coun t s / sec  The swi tch  appa ren t ly  s tuck ,  prevent ing  t h e  a t -  

t o  func t ion  swi tch  w a s  opera ted  manually and then checked 
switch f a i l e d  tainment of  the  instrument  s t a r t  mode. The 

f o r  proper ope ra t ion  s e v e r a l  t imes ,  The 
t r o u b l e  is appa ren t ly  i n t e r m i t t e n t  and r e -  
pa i r s  were scheduled f o r  t h e  end-of -cyc le 
shutdown. 

No. 2 Count-Rate Channel 

4-13-67 Count - ra te  meter Uni t  rep laced  The replacement was made as  p a r t  of  t h e  i n -  
v e s t i g a t i o n  of  i n t e r m i t t e n t  t r o u b l e  i n  t h e  
form of f a l s e  per iod  s p i k e s .  This  s t e p  d i d  
no t  c o r r e c t  t h e  t r o u b l e .  

4-29-67 Undetermined Per iod  sp ikes  Seve ra l  per iod  sp ikes  t o  <5 seconds were re- 
corded ; however, t he  t r o u b l e  c l ea red  and 
no s p e c i f i c  cause was found. 



Tab le  7 .  (Continued) 

----- 
Trouble  o r  

Date 1 Com orient Reason o r  Maintenance - 
B 5-23-67 F i s s i o n  chamber Uni t  rep laced  I n s t a b i l i t i e s  i n  the system, repor ted  above, w e r e  

(snake found t o  be due t o  t r o u b l e  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  assembly which w a s  rep laced .  To 
d a t e ,  t h e  cause  of t h e  t r o u b l e  has  n o t  been de- 
termined, i .e t h e  f i s s i o n  chamber and p r e a m p l i -  
f i e r  have no t  been examined o r  t e s t e d .  

Log-N C hanne Is 

N o  s i g n i f i c a n t  maintenance o r  changes were r e q u i r e d ;  

cause  of t r o u b l e  i n  t h e  uncompensated s e c t i o n  as  
noted below (No. 2 s a f e t y  c h a n n e l ) .  

F 
however, t h e  N o .  2 log-N chamber was rep laced  be- m 

No. 1 S a f e t y  Channel 

This  i n s t r u n e n t  channel  opera ted  s a t i s f a c t o r i l y  
throughout t h e  q u a r t e r .  

No. 2 S a f e t y  Channel 

A 4-5-67 I o n i z a t i o n  chamber Replaced I n s t a b i l i t i e s  i n  t h e  output  of  t h i s  instrument  ckan- 
ne1  were t r a c e d  t o  t h e  chamber which was i n s t a l l e d  
i n  t h e  ORR on January 2 7 ,  1967. This  chamber, 
No. PCP-11-106-64-3, was prev ious ly  used i n  t h e  
BSR. It is  t o  be noted t h a t  t h e  compensated sec- 
t i o n  of t h e  chamber ( N o .  2 l og  N) w a s  o p e r a t i n g  
and apparent ly  i n  good r e p a i r  a t  t h e  t i m e  o f  t h e  
change. 



Table 7 .  (Continued) 

Trouble o r  
Date Component Change Reason o r  Maintenance 

N o .  3 S a f e t y  Channel 

N o  changes o r  maintenance of s i g n i f i c a n c e  were r e -  
q u i r e d .  

Micromicroammeter Channel, North and South Gamma Channels 

Maintenance was n o t  necessary.  

South I 6 N  Channel 

w 
-4 B 3-14-47 Cab le connectors Rep l a c  e d Upscale sp ikes ,  t o  above the  alarm a t  110% of nor- 

t o  (p ipe  chase) m a l  ou tpu t ,  were observed on March 14, 1967. The 
4 - 5 - 6 7  t r o u b l e  w a s  t r aced  t o  t h a t  p o r t i o n  of t h e  c i r c u i t  

i n  the pipe chase; and, du r ing  shutdown on A p r i l  5 ,  
1967, t h e  chamber ou tpu t  c a b l e  connectors  were 
found t o  be d e f e c t i v e .  New connectors  were in -  
s t a l l e d ,  and t h e  t r o u b l e  d id  no t  r e c u r .  

North 1 6 N  Channel 

4-2-67 Mic romicroamme t e r  S piking The micromicroammeter f o r  t h e  sou th  1 6 N  channel w a s  
used wi th  t h e  north chamber u n t i l  e l e c t r o n i c  re- 
pa i r s  could be completed. 

Reactor Noise Monitor 

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



Table 7 .  (Continued) 

Trouble  o r  
Date Component Change Reason o r  Maintenance 

Rad ia t ion  Detec t ion  Ins t rumen ta t ion  

4-10-67 POG a c t i v i t y  
e l ec t rome te r  

E r r a t i c  read-  E l e c t r o n i c  tubes were r ep laced  t o  
ou t  

c o r r e c t  t he  t roub le .  

c 5-1-67 NOG r a d i a t i o n  
t o  monitor 

6-8-67 

I n i t i a l  i n -  The work r e l a t e d  t o  the  i n s t a l l a t  on o f  the  NOG r a d i -  
s t a l l a t  ion  a t i o n  monitor was completed.  The channel ,  descr ibed  

i n  Reactor  Con t ro l s  Change Memo No. OM-88, monitors 
the  r a d i a t i o n  l e v e l  a t  the  a i r -wa te r  s e p a r a t o r  on 
the  NOG header  i n  the  ORR basement. 

5-8-67 Degas i f  i e r  r a d i -  
a t i o n  monitor 

5-22-67 Reactor secondary 
r a d i a t i o n  mon- 
i t o r  

6-9-67 

6-2-67 

Reactor secondary 
r a d i a t i o n  mon- 
i t o r  

Var i ab le  A f a u l t y  a m p l i f i e r  was r ep laced .  
ou tput  

E r r a t i c  read-  The t r o u b l e  was appa ren t ly  due t o  mois ture  i n  the  
o u t  cable-way near  the  sens ing  element I) 

Rep 1 aced am-  This  a m p l i f i e r  w a s  rep laced  fol lowing e r r a t i c  readout  
p l i f i e r  of the in s t rumen ta t ion .  The t r o u b l e  w a s  c o r r e c t e d .  

Process  Ins t rumen ta t ion  

Flow meter r e a c t o r  Tubing f a i l e d  The p l a s t i c  tubing connect ing the  o r i f i c e  t o  the  
secondary t r a n s m i t t e r  f a i l e d  because of embr i t t l ement  due t o  

exposure t o  the  weather .  



Table 8 .  Process  Systems, Maintenance and Changes 

Date Component Remarks 

Reactor  Primary System 

A 4-7-67 No. 1 (nor th)  hea t  exchanger A r a t t l i n g  n o i s e  was de t ec t ed  du r ing  r o u t i n e  a r e a  
checks,  appa ren t ly  o r i g i n a t i n g  from i n s i d e  t h e  
No. 1 (nor th)  hea t  exchanger.  S imi l a r  no i se s  
have occurred p rev ious ly  a t  o the r  hea t  exchangers;  
however, no r e a l  cause f o r  such r a t t l i n g  has  been 
found, An i n t e r n a l  i n spec t ion  was scheduled f o r  cd 

z?2 t h e  end-of-cycle 72 shutdown ( A p r i l  2 9 ) ,  and n 
f requent  e x t e r n a l  checks were i n i t i a t e d  t o  a s s u r e  m 
t h a t  t h e  cond i t ion  d i d  not  worsen p e r c e p t i v e l y  
i n  t h e  i n t e r i m .  cn Lo 

2 

M 

v1 
+ 

F! A 4-30-67 No. 1 (nor th )  hea t  exchanger The hea t  exchanger was opened f o r  i n s p e c t i o n  by 
removing t h e  heads and t h e  i n l e t  and e x i t  (p r imary  
s i d e )  v a l v e s ,  The impingement b a f f l e  above t h e  
i n l e t  nozz le  was found t o  be loose  a t  one co rne r ;  
however, a l l  o t h e r  v i s a b l e  a r e a s  were found t o  be 
i n  e x c e l l e n t  c o n d i t i o n .  The cause  of t h e  r a t t l i n g  
n o i s e  descr ibed  above was not  d i scove red ,  and t h e  
hea t  exchanger was reassembled a f t e r  t h e  i n l e t  
b a f f l e  was rewelded. 

B 5-1-67 No. 3 primary pump o u t l e t  This  Mission check va lve  was removed from t h e  system 
check va lve  f o r  r o u t i n e  i n s p e c t i o n .  Considerable  wear was 

found i n  t h e  h o l e  around t h e  s h a f t .  The f l a p p e r s  
were rep laced  w i t h  new u n i t s ,  con ta in ing  S t e l l i t e  
bea r ing  i n s e r t s .  



Table 8 .  (Continued) 

C omp onen t Remarks Date - 
C 5-1-67 No. 3 p r i m a r y  pump motor 

B 5-3-67 Trane c o o l e r s  

A 5-4-67 No. 2 DC pony motor b a t t e r y  
'bank 

5-23-67 No, 1 primary pump 

6-6-67 De ga s i f i e r 

The base f o r  t h i s  motor was rep laced  because of 
alignment problems a r i s i n g  from poor des ign  
f e a t u r e s  of t h e  o r i g i n a l  base .  The new base ,  
cons t ruc ted  of s t r u c t u r a l  s t ee l  members, proved 
very s a t i s f a c t o r y .  

These c o o l e r s  were i s o l a t e d  from the  r e a c t o r  p r i -  
mary system by c u t t i n g  and b lanking  t h e  24-inch 
p i p e  headers  ( t r a n e  c o o l e r  i n l e t  and e x i t  l i n e s ) .  
Line 104, t h e  i n l e t ,  was severed near  t h e  po in t  
of e x i t  from t h e  "Y" p i t ,  whi le  l i n e  110, t h e  
t r a n e  coo le r  o u t l e t  header ,  was c u t  a t  t h e  po in t  0 

Iu 

of e n t r y  t o  t h e  "T" p i t .  

The b a t t e r y  bank was t e s t e d  by o p e r a t i n g  t h e  dc 
motor under load f o r  6 hours wi th  t h e  b a t t e r y  
charger  d i sconnec ted .  The flow r a t e  a t  t h e  end 
of t h e  run was 1100 gpm a s  compared wi th  a be- 
g inning  flow of 1260 gpm. The b a t t e r i e s  were 
recharged immediately fo l lowing  t h e  load t e s t ,  
and t h e  recovery was normal i n  every respect. 

The cool ing-water  l i n e s  f o r  t h e  pump s e a l s  were 
r ep laced .  Leaks had developed i n  t h e  p i p i n g  
fo l lowing  previous maintenance. 

Valve No. 13 i n  t h e  d e g a s i f i e r  complex (between t h e  
d e g a s i f i e r  and t h e  d e g a s i f i e r  demine ra l i ze r )  was 
r epa i r ed  a f t e r  i t  was found t o  be l e a k i n g ,  



Table  8. (Continued) 

Date Component Remarks 

B 6-13-67 Degas i f i e r  

A 6-26-67 Reactor h e a t  exchangers 

A l e a k  developed i n  the  steam condenser a t  t he  d e g a s i f i e r ,  
a l lowing  process  coo l ing  water t o  e n t e r  t h e  e x i t  waste 
stream. Four tubes were plugged t o  repa i r  t h e  leak ,  
and a new s t a i n l e s s  s tee l  tube  bundle was ordered  s i n c e  
t h r e e  tubes  had f a i l e d  p rev ious ly .  

The heads were removed from h e a t  exchangers 2 and 4 (NQ. 1 
is t h e  n o r t h  exchanger) t o  p e r m i t  i n s p e c t i o n  of  t h e  
secondary s i d e  of  t h e  h e a t  exchangers .  The i n l e t  and 
e x i t  p ip ing  and plenums and t h e  i n s i d e  of  t he  tubes  were 
i n  very s a t i s f a c t o r y  c o n d i t i o n ,  i n d i c a t i n g  t h a t  secon- 

N 
dary  water t r ea tmen t  p r a c t i c e s  are adequate. + 

6-27-67 No. 1 primary pump o u t l e t  The Mission check va lve  w a s  i n spec ted  and found t o  be i n  
check v a l v e  good c o n d i t i o n .  

6-28-67 24-inch s t r a i n e r  Cor ros ion  coupons were r ep laced  i n  the  r e a c t o r  24-inch 
s t r a i n e r  ( i n l e t  t o  r e a c t o r  t ank) .  The s t r a i n e r  com- 
ponents were found t o  be i n  good c o n d i t i o n .  It was 
necessary  t o  remove a few small  p i eces  of neoprene 
rubber  which probably came from o l d  gaske t s  immediately 
upstream from t h e  s t r a i n e r .  

A 6-29-67 No. 3 dc pony motor b a t t e r y  B a t t e r y  performance under load c o n d i t i o n s  was t e s t e d  as 
bank desc r ibed  above (May 4 ,  1967, No. 2 dc pony motor 

b a t t e r y  bank). The performance of t h e  b a t t e r i e s  i n  t h e  
N o .  3 bank was s a t i s f a c t o r y ,  bo th  under load, and dur- 
ing  recharg ing .  



Table 8 .  (Continued) 

Date Component Remarks 

6-29-67 No. 1 primary pump motor 

A 6-29-67 Emergency spray manifold 
(process  water )  

4-29-67 Reactor tower 

6-25-67 
and 

5-4-67 Secondary pump motors 

5-4-63 No, 1 secondary pump 

5-4-67 Tower fans  

A new motor b a s e ,  cons t ruc t ed  of s t r u c t u r a l  s t e e l  
members, was i n s t a l l e d  e A s i m i l a r  base i n s t a l l e d  
a t  t h e  N o .  3 motor on May 1, 1 9 6 7 ,  proved very 
e f f e c t i v e  i n  a l l e v i a t i n g  alignment problems. 

The emergency c o o l i n g  spray  heads were inspec ted  
and t e s t e d .  A l l  connec t ions ,  p i p i n g ,  and va lves  
were i n  good r e p a i r ,  and t h e  sp rays  d e l i v e r e d  
f u l l  flow when valved i n t o  t h e  process  water  
sys tem.  

N 
l-4 Reactor Secondary System 

The tower was thoroughly in spec ted  du r ing  t h e  two 
end-of-cycle shutdowns which occurred d u r i n g  t h e  
q u a r t e r  (beginning d a t e s  g i v e n ) .  S a t i s f a c t o r y  
cond i t ions  were found, and v i b r a t i o n  t e s t s  in -  
d i c a t e d  no s i g n i f i c a n t  alignment o r  ba lance  
problems. 

Lightn ing  p r o t e c t i o n  equipment was i n s t a l l e d  in -  
s i d e  t h e  secondary pump house.  

The pump base  was r e g r o u t e d , t h u s  a s s u r i n g  b e t t e r  
alignment e 

(1) The o i l  was changed i n  both  t h e  n o r t h  and 
s o u t h  gear  boxes, and ( 2 )  t h e  motors f o r  bo th  fans  
were pa in t ed  



Table 8. (Continued) 

Date Component Remarks 

Pool  Primary Sys tern 

5-15-67 Lower dam, c e n t e r  t o  w e s t  
PO0 1 

This  dam was removed from t h e  pool t o  p e r m i t  replacement 
of t he  gaske t  m a t e r i a l  which had age hardened. 

6-28-67 Cen te r  pool  Corros ion  coupons were r ep laced .  

Poo 1 Secondary S ys  tern 

5 -2 -67 

6-28 -67 

B 5-30-67 

4-10-67 

Po0 1 secondary pump and 
p ip ing  

Pool  tower b a s i n  

Charcoa l  f i l t e r s  

Drainage s y s  tern 

The pool secondary pump and ad jacen t  l i n e s  were pa in t ed .  
h, 
w 

Corros ion  coupons were r e p  laced e 

C e l l  V e n t i l a t i o n  Sys tem 

The removal e f f i c i e n c y  of t h e  cha rcoa l  f i l t e r  was 
measured as 93.66 1%. 

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

New plugs of an improved des ign  were i n s t a l l e d  i n  the  
p i t  d r a i n s .  

T3 4-27-67 Charcoal  f i l t e r s  Elemental  iod ine  removal e f f i c i e n c i e s  were checked. R e -  
s u l t s  were: n o r t h  bank - 99.989%; sou th  bank - 
9 9 8 17 % SC 

.E; 
N e w  c h a r c o a l  f i l t e r s  con ta in ing  a c t i v a t e d  cha rcoa l  f o r  methyl i od ide  removal a r e  on o r d e r  and 

w i l l  be i n s t a l l e d  when d e l i v e r e d ,  



Table 8. (Continued) 

2 Date Remarks 

In t e rmed ia t e  Level Waste Systems 

6-2 9 -67 BSR in t e rmed ia t e  - l e v e l  
waste l i n e  

B 4-17-67 1-ton and 20-ton c ranes  

3 5-16-67 1- ton and 20-ton c ranes  

B 5-23-67 1-ton and 20-ton c ranes  

This  l i n e  w a s  connected t o  t h e  deminera l izer  d r a i n  header  
between the  ORR and 5JC-19. 

Bui ld ing  Overhead Cranes 

Maintenance jobs were completed as l i s t e d ;  (1) c l u t c h  
alignment,  (2) h o i s t  brake adjustment ,  ( 3 )  gear  box oil 
seals rep laced ,  ( 4 )  br idge  motor a l igned ,  (5) t r o l l e y  

10 
r a i l s  c leaned ,  and (6) c l u t c h  brushes a l igned .  F- 

The two hooks were dye checked and found t o  be f r e e  of  
d e t e c t a b l e  f laws.  

Both c ranes  were load t e s t e d  under f u l l  r a t e d  c a p a c i t y  
a f t e r  t h e  c a b l e s  had been f u l l y  inspec ted .  The con- 
d i t i o n  and ope ra t ion  of both c ranes  was q u i t e  s a t i s -  
f a c t o r y .  



Table 9. Reactor Mechanical Components, Maintenance and Changes 

Date Component Remarks 

5-2-67 North thermal This shield was removed to allow future installation of a 
shield, poolside pneumatic-tube experiment facility. 

A 5-3-67 Poolside facility Vertical traverse measurements (dimensional check of the pool- 
side facility inside of tank) were made at positions A 4 ,  A5, 
and A6.  The measurements were made to determine if neutron 
damage has caused deformation of the core tank. Results 
are reported in the special tests portion of this report. 

(inside tank) 

A 6-27-67 No. 4 shim rod Rod drive assembly D was removed from the N o .  4 shim rod 
drive position after slightly over three years of continuous ser- 

vice. The unit was inspected prior to disassembly and found 
to be functionally and dimensionally acceptable according to 
the original specifications. This unit had not been removed 
from the reactor since its initial installation on June 15, 
1964.  It was Still operating satisfactorily at the time of 
removal and was scheduled for removal only as part of the 
routine maintenance program. 

During disassembly of the engagement mechanism, galling oc- 
curred at the threaded joint between the ball-cage mechanism 
and the body of the drive tube. This problem has occurred 
on previous occasions and has been partially alleviated by 
increasing the thread tolerance slightly. There was very 
little wear in the area of the ball-latch mechanism, indica- 
ting the effectiveness of the line contact between the 
plunger and the engagement balls, There was a slight accu- 
mulation of a rust-like material on the top stop; however, 
the accumulation was not sufficient to be of any concern. 



Table 9. (Continued) 

Date C omp onen t Re marks 

This  change of rod d r i v e s  (engagement mechanism) i s  t h e  seventh i n  
t h e  three-year  period s i n c e  t h e  new des ign  w a s  adopted. The 
r e c o r d s  i n d i c a t e  t h a t  t h e r e  h a s  been no t r o u b l e  w i t h  t h e  engage- 
ment mechanism except  f o r  g a l l i n g  of t h r e a d s  d u r i n g  disassembly 
as mentioned above. Other  p o r t i o n s  of t h e  assembl ies  have func- 
t ioned  e q u a l l y  as w e l l .  Accordingly,  t h e  p r a c t i c e  of removing a 
rod-dr ive  assembly f o r  i n s p e c t i o n  each six months w i l l  be d iscon-  
t i n u e d ;  r a t h e r ,  t h e  performance of t h e  d r i v e s  w i l l  be reviewed a t  
each end-of-cycle shutdown and a more a p p r o p r i a t e  prevent ive  main- 
tenance schedule  w i l l  be developed. 

6-29-67 Pools ide  f a c i l i t y  The poolsicle f a c i l i t y  window w a s  inspec ted  by u t i l i z i n g  t h e  under- 
N 

water per i scope .  The i n s i d e  of t h e  f a c i l i t y  i s  a p p a r e n t l y  i n  Q\ 
f a i r l y  good shape. There i s  a c o a t i n g  of oxide much l i k e  t h a t  
which i s  on t h e  Be and A 1  l a t t i c e  i n s e r t s .  The oxide l a y e r  i s  
scraped o f f  where t h e  f u e l  element pads rubc the  tank  and t h e  
r e s u l t i n g  edges a r e  t h i c k  enough to  be b a r e l y  f e l t  u s i n g  a small 
w i r e  on an ex tens ion  handle .  There a r e  some small i n d e n t i o n s  on 
one l i n e  which do no t  seem t o  be  very deep, a s  t h e y  could n o t  be 
f e l t  w i t h  t h e  end of t h e  w i r e .  The o u t s i d e  of t h e  ”windowff i s  
s c r a t c h e d .  The s c r a t c h e s  look l i k e  normal wear. P i c t u r e s  were 
made of t h e  n o r t h  s i d e  of t h e  “window” and of t h e  j u n c t i o n  of t h e  
f l a t  f a c e  w i t h  t h e  n o r t h  s i d e .  Poloro id  s h o t s  show t h a t  some 
s l i g h t  p i t t i n g  has  occurred a t  t h e  corner ,  and t h a t  t h e r e  may be 
some s l i g h t  c o r r o s i o n  a t  t h e  welds.  F i n a l  a n a l y s i s  w i l l  a w a i t  
t h e  p r i n t s  from t h e  r e g u l a r  f i l m .  
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FiJl.3 I; 

Table  10, ORR Fue l  S t a t u s  

January  
This  Last Year Through 
Quar t e r  Quarter To Date June, 1966 

Depleted f u e l  elements 26 5 4  80 78 (3)*  
t r a n s f e r r e d  For chemi- 
ca 1 s e p a r a t i o n  

Average % burnup of 39.1 35.8 36.9 35.5 
f u e l  elements 

New f u e l  elements p laced  29 19 48 73  
i n  s e r v i c e  

New f u e l  elements a v a i l -  240 (4)*  249 (4)* - - 
a b l e  f o r  use 

Depleted shim rods t r a n s -  2 2 4 6 
f e r r e d  f o r  chemical 
s e p a r a t i o n  

Average % burnup of 64.3 64.3 6 4 . 3  50.2 
shim rods 

New shim rods p laced  i n  4 4 8 6 
s e r v i c e  

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

New shim rod f u e l  sec- 11 15 .. - 
t i o n s  a v a i l a b l e  f o r  
us e 

*The number of p a r t i a l  f u e l  elements i s  inc luded  i n  each t o t a l  
and is  a l s o  given i n  p a r e n t h e s e s .  
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EXPERIMENT FACILITIES AND LATTICE CONFIGURATION 

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

Access Div i s ion  
Flange o r  Other  Sponsor 

F a c i l i t y  Nature of Experiment 

Lattice P o s i t i o n s  

A- I* 

A-2 

F-5 and 
F-7 

A- 7 

A- 9 

B- 1 

B-8 

B-9 

c- 1 

c- 3 

D- 8 

F- 1 

F-2 

F-3 

F-8 

F- 9 

Y - 1  , P - 2 ,  
P-3 ,P-7, 
P-8 ,P- 9 

v - l l  

v - l l  

v- 2 

v- 10 

v- 1 

v- 2 

v- 9 

v- 3 

V-8 

V- 6 

V- 7 

v-4 

v- 5 

On s tandby 

Uninstrumented and i n s t r u -  
mented capsu le  i r r a d i a t i o n s  

Radioi.sotope product ion  

Fast: neut ron  i r r a d i a t i o n s  

Fuel. tests 

Gas-cooled loop No. 1 

Radia t  ion-damage s t u d i e s  
(s t andby) 

Fuel  t e s t s  

Fue 1 t es t s 

(Hal f - fue l  p o s i t i o n ,  on 
s tandby)  

Hydraul ic- tube No. 2 

On s tandby 

Fuel  t e s t s ,  r a d i a t i o n  
d a m  ge t e s t. s 

Fuel-meltdown tes t  samples ,  
i r r a d i a t i o n  only 

Hydraul ic- tube No. 1 

Fuel-meltdown t e s t s  

Pools  i d e  P o s i t  i ons  

GCR capsu le  i r r a d i a t i o n s  

Operat ions 

General  E lec t r ic  

Is o t  op es 

Reactor  Chemistry 

Reactor  Chemistry 

Reactor  

Metals and Ceramics 

Reactor  Chemistry 

Reactor  Chemistry 

S o l i d  S t a t e  

Isotopes--Chemistry 

Reactor  

General E lec t r ic  

Reactor  Chemistry 

I so topes- -Sol id  S t a t e  

Reactor  Chem.istry 

Reactor  

*Final  experiment i n s t a l l a t i o n  i s  incomplete.  
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Table 11. (Continued) 

Access Division 
Flange Nature of Experiment or Other Sponsor Facility 

P-4 

P- 5 

P-6 

m- 1 

“-2 

HN- 3 

HN- 4 

HS 

HB- 1 

HB-2 

HB- 3 

HB-4 

HB- 5 

HB- 6 

Radiation-damage studies 

Radiation-damage studies 

Radiat ion-damage studies 

Large Facilities 

Molten salt loop experiment 

Pneumatic tube for high-speed 
rabbits (activation analysis) 

Pneuma t ic tube for act iva t ion 
analysis 

Neutron spectrometer 

Gas-cooled loop No. 2 (on 
standby) 

Beam Holes 

Fission fragments studies 

Neutron spectrometer 

Neutron spectrometer 

Neutron spectrometer 

Neutron spectrometer 

Time-of-flight (neutron 
spectrometer) 

Metals and Ceramics 

Metals and Ceramics 

Solid State 

Reactor Chemistry 

Chemistry 

Chemistry--Analytical 
Chemis t ry 

Solid State 

Reactor 

Physics 

So 1 id ~ S t a t e - - P hy s ic s 

Solid State 

Chemistry 

Physics 

Physics 



Table 12 a Experiment F a c i l f r y  Usage 

Date Date Div i s ion  o r  
F ac i li t y  I n s t a l l e d  Removed Desc r ip t ion  o f  Experiment Other Sponsor 

A-2 2 -2 -67 

A-7 1-30-67 

ORM-53, t e n s i l e  and bend specimens of r e -  Genera 1 
f r a c t o r y  metals E l e c t r i c  

F a s t  neut ron  i r r a d i a t i o n  f a c i l i t y  (new Reactor  
ho lde r )  Chemistry 

A - 9  3-10-67 4 -2 9 -67 Capsule  A9-10 (0.288 g 235U) con ta in ing  Reactor  
Chemistry 2 p y r o l y t i c  carbon coa ted  UO 

A- 9 5-6-67 5-25-67 C a p s u l e  A9-11, carbon coa ted  uranium c a r -  Reactor  

w 
0 

bide  p a r t i c l e s  (0.26 g 235U) Chemistry 

Capsule  A9-12, p y r o l y t i c  carbon coa ted  Re ac t o r  A-9 6-25-67 
UQ2 p a r t i c l e s  (0.25 g 235U) Chemistry 

Experiment N o .  16, con ta in ing  -7.5 g of  Reactor  E ) - 1  3-10-67 4-29-67 
23% (hea t  gene ra t ion  -11 kw) was i r -  
r a d i a t e d .  The c ladding  appa ren t ly  
f a i l e d  s h o r t l y  a f t e r  i n s t a l l a t i o n .  
The i n - p i l e  f a c i l i t y  tube w a s  a l s o  re- 
moved. 

B -8 

B - 8  

B-9  

1- 15 -67 

5-6-67 

3-10-67 

4-29-67 ORR-176, 96 s t a i n l e s s  s t e e l  t e n s i l e  
specimens 

ORR-189, 67 s t a i n l e s s  s t e e l  t e n s i l e  
specimens 

4-29-67 Capsule B9-34, p y r o l y t i c  carbon coa ted  
U 0 2  and UC p a r t i c l e s  (0.153 g 235U) 

Metals & 
C e r amic s 

Metals & 
Ceramics 

Reactor  
C hemis t r y  



Table  12. (Continued) 

Date Date Div i s ion  o r  
F ac i 1 i t y  I n s t a l l e d  Removed Descr i p  t ion  of Experiment Other Sponsor 

B -9 

B-9 

c -1 

C -1 

D-8 

F -2 

F -3 
Pose 1 

F -3 
Pos.  2 

F -3 
Pos .  2 

F -3 
Pos .  4 

F-3 
Pos.  4 

5-6-67 6-25-67 

6-25-67 

2 -9 -67 6-27-67 

6 -30 -67 

3 - 10 -67 

3 - 10 -67 

3-10-67 4 -2 9-67 

3 -10-67 4-29-67 

6-30 - 67 

3 -  10- 67 4-29-67 

6- 30 - 67 

Capsule B9-35 s i l i c o n  c a r b i d e  coa ted  U02 

Capsule 39-36, 0.12 g 2 3 5 ~  as uo2 par -  
t i c l e s ,  90% p y r o l y t i c  carbon coa ted ,  
10% uncoated 

p a r t i c l e s  (0.17 g 235U) 

Capsule C 1-18, hollow c y l i n d e r  of U02, 

Capsule C1-20, 0.035 g 235U, as a hollow 

(0 .1  g 23%) 

2 c y l i n d e r  of U O  

Hydraulic tube No. 2 used f o r  i s o t o p e  
product ion  and shor t - t e rm i r r a d i a t i o n .  
New in - t ank  s e c t i o n  w a s  i n s t a l l e d .  

ORR F-3, r e f r a c t o r y  f u e l  t e s t  (-3 g 2 3 5 ~ )  
i r r a d i a t e d  throughout the  q u a r t e r .  

Capsule No. 7A, 5.965 g UO (10.5% en- 
2 r i ched)  Z i r c a l l o y  c l a d  

Capsule N o .  8A, 5.910 g U02 (10.5% en-  
r i ched)  Z i r c a l l o y  c l a d  

Capsule  No. 4 ,  5.955 g U02 (10.24% en-  
r i ched)  Z i r c a l l o y  c l a d  

Capsule No.9A, 5.971 g U02 (10.5% en- 

Capsu le  No. 6 ,  5.945 g U02 (10.2% en- 

r i ched)  Z i r c a l l o y  c l a d  

r i c h e d )  Z i r c a l l o y  c l ad  

Reac tor  
Chemistry 

Reac tor  
C hemis t r y  

Reac tor  
Chemistry 

Reac tor  w 
Chemis t r y  w 

Is0 topes  

Genera l  
E l e c  tr ic  

Reac tor  
Chemistry 

Reac tor  
Chemistry 

Reac tor  
Chemistry 

R e  ac  t o r  
Chemistry 

Chemi s t: r y 
Reactor 



Tab l e  12 . (Continued) 

Date Date Div i s ion  o r  
F ac i lit  y I n s t a l l e d  Removed Descri _. p t i o n  of Experiment Other  Sponsor 

F -7 

F-8 

F-9 

F-9 

F -9 

F-9 

GCR-3 

GCR-3 

GCR-4 

GCR-5 

GCR-6 

1-14-67 

6-2-64 

3 - 10-67 

4-18-67 

5 - 12 -67 

5 -24-67 

3-13-65 

6 -30 -67 

3 -10-6? 

3-10-67 

5-6-67 

Iod ine  product ion  f a c i l i t y  t r a n s f e r r e d  
from A-3 

Hydraul ic  tube No. 1 f o r  i so tope  pro-  
d u c t i o n  and shor t - t e rm i r r a d i a t i o n s  

4-10-67 F9-2, h igh  burnup capsu le  experiment 
No. 2 .  
primary c o n t a i n e r  

U02 and UC2 i n  s t a i n l e s s  s t e e l  

4 -27 -67 Fuel  meltdown, experiment No. 3 1  

5 -22 -67 G r a p h i t e - i g n i t i o n  t es t  No. G4 

F9-2, h igh  burnup capsu le  r e i n s t a l l e d  

6-26-67 03-9 (MPRE capsu le )  EO f u e l  i n  s t a i n l e s s  
s t e e l  can  wi th  NaK b l anke t  

03-P7 f a s t  gas  capsu le  

4 -29 -67 04-P6 f a s t  gas  capsu le  con ta in ing  -18 g 
of 239Pu and -8 g of 235u 

05-11 c a p s u l e  experiment 

6-16-67 06-11 HTGR-type Euel t e s t  

I so topes  

I s o t o p e s  

Reactor  

w Reac tor  
C hemis t r y  h, 

Reactor  
C hemis t r y  

Reactor  

Reactor  

Reactor  

Reactor  

Reactor  

React o r  



Tab le  12 (Con t inued) 

Date Date Div is ion  o r  
7 F a c i l i t  Removed Des c r  i p  t ion  of Ex pet  imen t Other Sponsor 

GCR-7 10-2 1-65 Reactor  Capsule  0 7 A - 1 0 ,  extens  iometer experiment 
i r r a d i a t e d  throughout t h e  q u a r t e r  

Metals and 
Incoloy,  and s t a i n l e s s  s t e e l  Ceramics 

P -4 3-10-64 4 -29-67  ORR-182, 96 t e n s i l e  specimens, Has t e l loy ,  

P -4 5 -6 -67  6 -2 6 -67 ORR-187, 96 INOR-8 t e n s i l e  specimens 

I? -4 6-30-67 

P -5 3 -10-67 

Metals and 
C er amie s 

ORR-191, 96 s t a i n l e s s  s t e e l  t e n s i l e  Metals and 
C e r a m  i c  s 

Metals and 
i r r a d i a t e d  throughout t h e  q u a r t e r  Ceramics 

w 
w 

specimens 

ORR-183, 6 g r a p h i t e  bend t e s t  specimens 

P-5a 3-10-67 6 -27 -67 ORR-185, ladder - type  experiment c o n t a i n -  Metals and 
ing  47  t e n s i l e  specimens C eramic s 

4 - 11-67 4 - 13 -67 Semiconductors w i th  f l u x  monitors f o r  Is0 topes b 
P-5 

Fundamental Methods Incorpora ted  

P-5 b 4-18-67  4 -20-67  Reinse r t  i on  of  semi-conduc t o r s  I so topes  

4-28-67  4 -2 9 -67 R e i n s e r t i 5 n  of  semi-conductors I so topes  P-5 
b 

4-29-67  Experiment ORR-184, 5 Mo c reep  specimens Metals and 
Ceramics 

P-6 3-10-67 

a 

b 
F i r s t  piggy-back experiment 

Second piggy-back experiment 



Table 12. (Continued) 

Date Date Div is ion  o r  
1 Descr ip t  ton  of  Experiment Other  Sponsor F ac i lit I n s t a l l e d  

P-6 5-6-67 6-2 6 - 67 ORR-188, 20 s t a i n l e s s  s t e e l  specimens 

P -6 6-30-67 ORR-190, 20 Has te l loy  N specimens 

Metals and 
C e r  amic s 

Metals and 
Ceramics 

P-6a 3 - 10-67 4 -29 -67 ORR-186, 47 s t a i n l e s s  s t e e l  t e n s i l e  Metals and 

C e r  amic s spec imens 

Other 5 - 11-67 5-14-67 Sb-Be source  (Un ive r s i ty  of F l o r i d a )  
pool- i r r a d i a t e d  oppos i t e  P-8 p o s i t i o n  
s ide 

4-5-67 Dummy plug HN- 1 

Is0 topes 

W c 

React o r  
C hemis t r y  

a 
F i rs t p i ggy -b ac  k ex p e r  ime n t  
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SPECIAL TESTS 

ORR Shim-Rod C a l i b r a t i o n  

T. P. Hamrick 

The ORR shim rods  were c a l i b r a t e d  d u r i n g  t h e  end-of-cycle  No. 7 3  

shutdown (June 30, 1967) .  R e s u l t s  of t h e s e  c a l i b r a t i o n s  a r e  shown i n  

F igures  4 through 9. During t h e  c a l i b r a t i o n  of t h e  No. 4 shim rod, i t  

w a s  no t iced  t h a t  a nega t ive  per iod  w a s  obtained when t h e  shim rod was 

withdrawn t h e  l a s t  inch of t r a v e l .  The same r e s u l t  w a s  obtained wi th  

t h e  NO. 6 shim rod. Since t h e s e  shim rods  w e r e  new, t h e  No. 6 rod w a s  

exchanged w i t h  t h e  No. 5;  and, as a r e s u l t ,  t h e  No. 5 rod now showed the  

same r e s u l t s  ( s ee  F i g u r e  10) .  Apparently,  s i n c e  t h e  new shim rods  con- 

t a i n  evenly d i s t r i b u t e d  f u e l ,  t h e  f l u x  d i s t r i b u t i o n  i s  such t h a t  dur ing  

t h e  upper p o r t i o n  of t r a v e l  t h e  f u e l  p o s i t i o n  i s  moved away from t h e  

r e f l e c t o r  peak i n t o  a less important  f l u x  reg ion ,  caus ing  a negat ive  

worth i n  t h e  ' last  inch  of t r a v e l  of approximately 0.02% Ak/k f o r  shim 

rods  4 and 6. 

The curves  were p l o t t e d  both u s i n g  a l e a s t - s q u a r e s  f i t  and a v i s u a l  

f i t .  A l l  shim r o d s  e x h i b i t e d  t h e  same c h a r a c t e r i s t i c  curve ;  No. 1 and 

2 show a more pronounced f l a t t e n i n g  s i n c e  approximately 55% of t h e  o r i g -  

i n a l  f u e l  p r e s e n t  i n  t h e  fo l lowers  h a s  been burned up (Figures  4 and 5 ) .  

F igure  11 shows t h e  gang-rod wor th  of a l l  s ix  rods .  

P l a n s  are under way t o  i n v e s t i g a t e  t h e  shim-rod worth a b n o r m a l i t i e s  

more thoroughly.  It must be pointed o u t  t h a t  t h e s e  phenomena occur o n l y  

i n  t h e  f i n a l  inch  of t r a v e l  and only i n  new shim rods .  Once t h e  rods  

arc i r r a d i a t e d ,  t h e  d i f f e r e n t i a l  worth curve r e t u r n s  t o  normal. 
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June 30, 1967 



39 

0.4C 

0.3E 

0.32 

0.28 - < 
4- Q24 
$! u 

E 
3 0.20 

a 
F 
J 

z 
0.16 

LL 
CL 
n 

av 

0.08 

0.04 

ORNL-DWG 67-7if 

LEAST SQUARES FIT 

5.0 

4.5 

4.0 

3.5 

- 
30 21.. 

E 
r c 

2.5 

_I 

W 
a a 

;E 
2.0 E 

1.5 

1.0 

a5 

0 

Fig. 6 .  D i f f e r e n t i a l  and I n t e g r a l  Worth Curves, No. 3 Rod (Fuel-Cd) 
June 30, 1967 



40 

0.72 

0.64 

0.5 6 

0.48 
,... < 

‘I* 0.40 
Y s 
II 
I- 
LT 
0 
3 0.32 
-I 

z 
W 

LL 

5 
a24 

u. n 

0.46 

a08 

0 

ORNL-DWG 67-7990 
40 

- LEAST SQUARES FIT 
MEASURED POINTS 
SPECIAL MEASURED POINTS (SEE TEXT) 

-0.08 
0 4 8 12 f6 20 24 28 

NO. 4 ROD POSITION (inches withdrawn) 

Fig. 7. Differential and Integral Worth Curves, No. 4 Rod (Fuel-Cd) 
June 3 0 ,  1967 



41 

LEAST SQUARES FIT - 
OAC 

0.3f 

0.3; 

0.2E - +-. 

E 
0.24 z 

r 

3 0.20 

Y 

-I 
Q: 

W 

IA 

5i 
E 0.t6 
LL n 

0.42 

0. OB 

aw 

c-- I -.I___ I 
MEASURED POINTS I_-- --- VISUAL Ffl 

0 4 8 1 
NO 5 ROC 

0 

4.5 

4.0 

3.5 

- 
3.0 

$5 
k 
I 

2.5 p 
J .a 
K a W 

2.0 ; - 

!!5 

.Q 

15 

Fig .  8. Differential and Integral Worth Curves, No. 5 Rod (Fuel-Cd) 
June 30, 1967 



42 

0.72 

0.64 

0.56 

0.48 - 5 
aso g 

6 

!i 

I 
I- 

3 0.32 

4 

5. 0.24 
5 n 

-I 

LJ 

LL 

0.f6 

0.08 

0 

-0.08 

ORNL-DWG 67-7(92 

I_ LEAST SQUARES CALCULATION 
0 MEASURED POINTS 
0 SPECIAL MEASURED POINTS (SEE TEXT) 

4 8 42 46 20 24 28 
NO. 6 ROD POSITION (inchas wiihdrawn) 

10 

9 

E 

7 

6 $ 
5 
I 
I- 4 

4 E  

J 

a. 
(3 

a 

- 

3 

2 

4 

0 

F i g .  9. D i f f e r e n t i a l  and I n t e g r a l  Worth Curves,  No. 6 Rod (Fuel-Cd) 
June 30 ,  1967 



43 

0.1 4 

0.12 

OAO 

- 
ii Ono8 
2. 
I 
i- 8 0.06 
3 
-J 

2 

k 

z 
2 0.04 
2 

a02 

0 

-0.02 

-0.04 

ROD POSITION (Inches withdrawn) 

I 
I 
t- 
I 
._I 
I 
I -c--- 
I 
I 
L 

F i g .  10. D i f f e r e n t i a l  Worth Curves,  Upper P o r t i o n s  of New and Used 
Shim Rods, June 30, 1967 



44 

3.6 

3.2 

2.8 

2 A 
c 

- 
I 
I- 

3 i.6 
El 
J 

w 5 %2 

h 
6 

0.8 

0.4 

0 

-0.4 

ORNL-DWG 67-7494 

-. . . . .. . . CALCULATED FROM LEAST SQIMRES FIT ~ 1 =- CbLCULATED FROM VISUAL FIT 

GANG ROD POSITION (inches withdrawn) 

Fig. 11. D i f f e r e n t i a l  and I n t e g r a l  Rod Worth Curves, Rods Ganged, 
June 30, 1967 



4 5  

P r o f i l e  Measurements of t he  L a t t i c e  Housing Opposite 

Core Pos i t i ons  A-4,  A-5, and A - 6 ;  May 3 ,  1967 

W. H. Tabor 

During the  end-of-cycle (cycle No. 72)  shutdown, a s e r i e s  of measure- 

ments were taken t o  determine the v e r t i c a l  p r o f i l e  of the l a t t i c e  housing 

immediately oppos i te  core  pos i t i ons  A - 4 ,  A - 5 ,  and A-6.  These loca t ions  

were chosen f o r  measurements s i n c e  f u e l  elements have been i n  these  co re  

pos i t i ons  s i n c e  1958; they were a c c e s s i b l e  without  d i s t u r b i n g  any ope ra t -  

ing  experiments,  and i t  w a s  f e l t  t h a t  t h i s  area had probably been sub- 

j e c t e d  t o  the  l a r g e s t  t o t a l  n v t .  

The procedure which w a s  appl ied  t o  accomplish t h i s  endeavor u t i l i z e d  

mechanical equipment. The equipment cons i s t ed  of a re ference  ba r  which 

was a t tached  t o  an ORR-type end box; a d o l l y  which could be moved i n  the  

v e r t i c a l  plane ( a t t ached  i n  a spr ing-loaded manner t o  the  re ference  b a r ) ;  

a d i a l  i n d i c a t o r  (graduated t o  0.001 in . )  which was a t t ached  t o  t h e  d o l l y ;  

and an indexing system t o  i d e n t i f y  the  v e r t i c a l  p o s i t i o n  of the  d i a l  i n -  

d i c a t o r  probe. 

The d a t a  were obta ined  i n  the  fol lowing manner: 

The measuring gadget was pos i t ioned  wi th  i t s  end box s e c t i o n  
i n  the  lower g r i d  and the  re ference  bar  placed i n  an approxi-  
mately v e r t i c a l  p o s i t i o n .  With the  pkobe of t h e  d i a l  i n d i c a t o r  
i n  con tac t  wi th  the  l a t t i c e  housing, the d o l l y - d i a l  i n d i c a t o r  
u n i t  t r ave r sed  the  f ace  of the l a t t i c e  housing over a span of 
2 4  i n .  Unfortunately,  i n  core  pos i t i ons  A-4 and A - 6 ,  which 
a r e  normally occupied wi th  a u x i l i a r y  shim rods,  the  end box 
adapters  d i d  not  f u l l y  s ea t ;  t he re fo re ,  i n  these  pos i t i ons  
the t r a v e r s e  covered only 18 i n .  During t h e  t r ave r s ing ,  the  
d i a l  i n d i c a t o r  w a s  read and the r e s u l t s  are given on the 
a t tached  graph. The r e s u l t s  include co r rec t ions  which were 
necessary due t o  s l i g h t  bowing o f  t he  r e fe rence  b a r .  

While the r e s u l t s ,  which a r e  p l o t t e d  on the fol lowing graph (Figure 12) 

i n d i c a t e  a maximum d e f l e c t i o n  of about 6 m i l s ,  the accuracy of the  measure- 

ments is  es t imated  t o  be SO.002 in, Since p r o f i l e  measurements of  the l a t -  

t i ce  housing p r i o r  t o  ope ra t ion  are n o t  a v a i l a b l e ,  the d e f l e c t i o n s  measured 

cannot be a t t r i b u t e d  e n t i r e l y  t o  i r r a d i a t i o n  e f f e c t s .  It  is ,  the re fo re ,  

concluded t h a t  t he re  is  no t  apprec iab le  bowing of the l a t t i ce  housing i n  

the  s u b j e c t  reg ion .  
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+W 

4 2 - 0 + 2  4 6 
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DEFLECTION ( MILS) 

F i g .  12 .  P r o f i l e  of L a t t i c e  Rousing at A 4 ,  A 5 ,  and A 6  Core P o s i t i o n s  
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I: Lux Measurements 

Flux monitors were i r r a d i a t e d  a t  co re  pos i t i ons  A-7 and B-2 and a t  

the pools ide "window" (oppos i te  p o s i t i o n  A-5) tQ provide d a t a  f o r  d e t e r -  

mining the f a s t  and thermal f l u x  gradien ts  across  both aluminum and 

bery l l ium l a t t i c e  members as w e l l  as across  the pools ide  "window". F i n a l  

ana lys i s  of the d a t a  w i l l  be presented i n  a separate r e p o r t ;  however, p r e -  

l iminary ind ica t ions  are t h a t  t he  fas t  f l u x  changes by  a f a c t o r  of approxi  

mately 3 across  both the  aluminum and bery l l ium pieces .  The thermal f lux  

g rad ien t  is  apparent ly  much less seve re .  
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