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OAK RIIK;E. RESEARCH REACTOR QUARTERLY REPORT 
APRIL, MAY, BNI) JUNE 1986 

SUMMARY 

The ORR opera ted  a t  an  average  power l e v e l  of 29.7 MW f o r  58.5% of 
t h e  t i m e  du r ing  A p r i l ,  May, and June of 1986. 

The r e a c t o r  was s h u t  down on seven occas ions ,  f o u r  of which were 
scheduled. Reactor downtime needed f o r  r e f u e l i n g  and checks w a s  normal. 
The r e a c t o r  remained a v a i l a b l e  f o r  o p e r a t i o n  66.0% of t h e  t i m e .  

Maintenance a c t i v i t i e s ,  both mechanical and in s t rumen t ,  were essen- 
t i a l l y  r o u t i n e  i n  n a t u r e  wi th  t h e  excep t ion  of t h r e e  Ins t rumen ta t ion  and 
Con t ro l s  Change memorandums. 

POWER HISTORY 

The power h i s t o r y  for t h e  q u a r t e r  i s  d i sp layed  in Figs. 1 through 3 .  

OPERATIONS 

The b a s i c  o p e r a t i n g  d a t a  presented  i n  Table 1 i n d i c a t e  t h a t  t h e  ORR 
o p e r a t i o n  f o r  t h e  q u a r t e r  was normal. 

Details r e l a t i v e  t o  c y c l e s  of o p e r a t i o n  du r ing  t h e  q u a r t e r  are g iven  
i n  Table 2. 
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REACTOR POWEK (PlW) 
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1 4 

4--7 8:40 a . m .  24 MlT (MFE-7J t e s t )  
4-7 8 : 4 2  a.m. 30 MW 

14-14 8:30 a . m .  24  MW (IIFE-7J t e s t )  
( 4 - 1 4  8:34 a.m. 30 MW 

_--- J ( + - l b  2 : 0 0  a . m .  Down (End c y c l e  175-B) 
4-16 2 : 2 0  p.m. 30 MI4 ~ _ _ _ _ ~  .....-__I_-. 

1 4 - 2 1  8 : 2 0  a . m .  2/+ MW (WE-7J t e s t )  
c ' T ~ i i - 2 1  8 : 2 3  a . m .  30 Mw 

1 

4-28 9:58 a . m .  24 MW (NFE-7J t e s t )  
10:02 a . m .  30 MW 

F i g .  1. R e a c t o r  power h i s t o r y  - April 1 9 8 6 .  
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5 -  

6 -  

7 -  
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9 -  
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1 4  - 
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2 3  
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26 - 
2 7  - 
2 8  - 
29 - 
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31 - 

. 

5 10 1 5  20 25  30 

b 4 5-3 11:20 p.m. D o w n  (End c y c l e  175)  

5-12 10:34  a.m. 6 MM 
4 5-12 11:02 a.m. Domi (Change of access 

p o r t s )  
5-12 1 : 5 8  p.m. 30 P1w 

5-19 8:07  a . m .  2 4  MW (FIFE-75 t es t )  
5-13 8 : l O  a . m .  20 MM 

5-23 8:12 a . m .  D o w n  (Safety s y s t e m  
malfunction) 

5-23 8 : 2 3  a . m .  3 PN 
5-23 8:30  a.m. D o w n  ( X e n o n )  
5-25 5:38 p-m- 30 MW 

~ -1 
3 -__I_ 

~ 

I__- 5-31 3:30 p.m. End cycle 176A 

5-7 5 : 4 8  p . m .  NT, 
5-7 11:48 p.m. Down (Core f l u x  map) 

Fig. 2. Reactor power history - May 1986. 
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F i g .  3. Reactor power h i s t o r y  - June 1986. 
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Tab le  1.  Basic o p e r a t i n g  d a t a  
(Apri l -June 1986) 

T h i s  Last Jan. -June J a n  --June 
q u a r t e r  q u a r t e r  1986 1985; 

T o t a l  ene rgy ,  MWd 

Average power, HW 

Time o p e r a t i n g ,  X 

A v a i l a b i l i t y ,  % 

Reac to r  water r ad io -  
a c t i v i t y ,  cpmlml ( a v )  

Pool  water r a d i o a c t i v i t y ,  
cpmlml ( a v )  

Reac to r  water r e s i s t i v i t y ,  
ohm-cm (av) 

Pool water r e s i s t i v i t y ,  
ohm-cm ( a v )  

F u e l  e l emen t s  d e p l e t e d  

Average burnup of f u e l  
e l emen t s  d e p l e t e d ,  X 

Shim-safety rods  d e p l e t e d  

Average burnup of shim- 
s a f e t y  rods  d e p l e t e d ,  % 

Rad i o  is0 t o p e  samples  

Research samples 

1,582.3 

29.7 

58.5 

66.0 

43,200 . 

1 , 390 

1,359,000 

917,000 

H E U -  LEU 

13 0 

48.9 NA 

2 0 

74.9 NA 

0 

27 

2,034.1 

29.8 

75.9 

96.7 

38 , 400 

1,280 

1 , 249 , 000 

933,000 

HEU 

14 

- 

413.5 

2 

77.5 

0 

37 

3,161.4 

29.7 

67.2 

81.3 

40,800 

1,335 

1,304 000 

925 oao 

27 0 

48.7 NA 

4 0 

76.2 N!* 

0 

64 

4,285.3 

79,9 

1 9 - /  

82.9 

29 , 650 

860 

1 619 > !,00 

: < ?9? ,c30 

HEU 

35 

4 5 - 5  

1 

5 

76,7 

0 

7 
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Table 2. Cycles of o p e r a t i o n  

- ~ ~ 

Cycle No. Date begun Date ended Accumulated energy 
(EIWd 1 

175 March 7 ,  1986 May 3 ,  1986 1,685.3a 

176 May 12, 1986 I n  progress  605.8 

aMWd t h i s  q u a r t e r  

FUEL USAGE AND INVENTORY 

HIGH-ENRICHED U R A N I U M  (HEU) 

There were no new HEU f u e l  elements o r  HEU shim-safety rods  placed 
i n  s e r v i c e  t h i s  q u a r t e r .  

Forty-s ix  spent  HEU f u e l  elements and f i v e  HEU shim-safety rod f u e l  
s e c t i o n s  were shipped f o r  chemical recovery. 

LOW-ENRICHED IJRANIUM (LEU) 

Eight  new LEU f u e l  elements were placed i n  s e r v i c e  t h i s  q u a r t e r .  
There were no LEU shim-safety rods  placed i n  s e r v i c e  t h i s  q u a r t e r ,  

Other d e t a i l s  of f u e l  usage and inventory  may be found i n  Table 3. 

SHUTDOWNS AND POWER REDUCTIONS 

Reactor downtime (power l e v e l  <NL) t o t a l e d  approximately 906 hours.  
A summary of t h e  shutdowns i s  g iven  i n  Table  4 ,  and d e t a i l s  of each 
scheduled shutdown are contained i n  Table 5. Table 6 d e s c r i b e s  
unschedul.ed shutdowns, while  Table 7 d e s c r i b e s  power r e d u c t i o n s  which d i d  
no t  r e s u l t  f n  shutdowns. 
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Table 3. Fuel status 

This Last Jan.-June Jan.-June 
quarter quarter 1986 1985 

Depleted fuel elements trans- 46 
ferred €or chemical recovery 

0 46 27 

Average percent burnup of fuel 46.8 
elements transferred 

46.8 44 

New elements start of quarter 139 141 

0 

2 

139 

2 1  

0 

- 

0 

2 

-- 
21 

5 

New elements received 0 

New elements placed in service 0 

New elements end of quarter 139 

Special or test elements 21 

Depleted shim-safety rbd elements 5 
transferred for chemical recovery 

Average percent burnup of shim- 81.8 
safety rods transferred 

0 81.8 82.2 

New shim-safety rod elements 8 
start of quarter 

10 I 

New shim-safety rod elements 0 
received 

0 0 0 

New shim-safety rod elements 0 
placed in service 

2 4 

New shim-safety rod elements 8 
end of quarter 

8 15 
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Table 3 .  (cont inued)  

This  Las t  Jan.-June Jan.-June 
q u a r t e r  q u a r t e r  1986 1985 

LEIJ 
__I 

Depleted f u e l  e lements  t r ans -  0 0 0 
f e r r e d  f o r  chemical recovery 

0 

Average percent  burnup of f u e l  -- -- -- -- 
elements  t r a n s f e r r e d  

-- I- New elements  start  of q u a r t e r  54 20 

New elements  rece ived  0 61 61 0 

New elements placed i n  s e r v i c e  8 27 35 0 

-- -- New elements  end of q u a r t e r  46 54 

Spec ia l  o r  test el-ements 0 0 0 0 

Depleted shim-safety rod elements  0 0 0 0 
t r a n s f e r r e d  f o r  chemical recovery 

Average percent  burnup of shim- -- -- -- -- 
s a f e t y  rods  t r a n s f e r r e d  

New shim-safety rod elements  8 0 0 0 
s t a r t  of q u a r t e r  

New shim-safety rod elements  0 12 12 0 
rece ived  

New shim-safety rod elements  0 4 4 0 
placed i n  s e r v l c c  

-- New shim-safety rod elements 8 8 8 
end of q u a r t e r  
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Table 4.  Analysis of shutdowns 

Description of shutdown Number Downtime (h) 

Scheduled 

Regular, end of cycle 1 

Special, refueling and experiment 2 

90.467 

662.550 

Special, flux run 

Subtotal : 

1 106.767 

- 
4 859.784 

Unscheduled 

Equipment failure, experiment 

Instrument failure, reactor 

Xenon decay 

Subtot a1 : 

TOTAL : 

1 1.900 

1 0.183 

1 43.550 

- 
3 45.633 

7 905.417 - 
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Table 5. Scheduled shutdowns, d e t a i l s  

Date Durat ion End 
( h )  c y c l e  

Remarks 

4-1 6-86 11.433 175B The r e a c t o r  w a s  r e f u e l e d ,  and i r i d i u m  
s t r i n g e r s  were worked 

5-3-86 90.447 175C The shutdown a c t i v i t i e s  included:  
(1 )  r e f u e l i n g ,  ( 2 )  c leaning  of t h e  primary 
and secondary s i d e  of pool h e a t  exchanger,  
and ( 3 )  upgrading of se rvo  system (end of 
c y c l e  175) 

5-7 -86 106.767 176AX1 The shutdown a c t i v i t i e s  included:  ( 1 )  a 
core  map f l u x  run and ( 2 )  r e f u e l i n g .  
Also,  a scheduled e lectr ical  power outage  
occurred over  a 48-hour per iod of t h e  
s h u t  down 

5-31-86 651.117 174A The shutdown a c t i v i t i e s  included:  
(1) r e f u e l i n g ,  ( 2 )  r e p a i r  of t h e  pool 
secondary water l i n e ,  and (3) f a b r i c a t i o n  
and i n s t a l l a t i o n  of two syphon-break 
s tandpipe  braces  
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Table 6 .  Unscheduled shutdowns, d e t a i l s  

Date Duration End 
( h )  c y c l e  

Remarks 

5-12-86 1.900 -- The r e a c t o r  was manually scrammed t o  
change t h e  viewing p o r t s  on t h e  r e a c t o r  
t ank  t o p  

5-23-86 0.183 

5-23-86 43.550 

-- All shim-safety r o d s  were dropped du r ing  
on-line t e s t i n g  of t h e  r e a c t o r  p r o t e c t i o n  
system channel '@AA" 

-- The r e a c t o r  w a s  manually scrammed because 
of the i nc reased  xenon concen t r a t ion  whi le  
recovering from t h e  previous  shutdown ( a l l  
rods at  UL) 
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Table 7 .  Reductions i n  power n o t  r e s u l - t i n g  i n  shutdowns 

Date Source of Type of Lowest Comments 
s i g n a l  s i g n a l  power (MW) 

4-7-86 

4-1 4-86 

4-21-86 

4-28-86 

5-1 9-86 

Manual Demand 
lowered 

Manual Demand 
lowered 

Manual Demand 
lowered 

Manual Demand 
lowered 

Manual Demand 
lowered 

24 The power was lowered 
f o r  c o n t i n u i t y  checks on 
MFE-7J 

24 The power w a s  lowered 
EOK c o n t i n u i t y  checks on 
MFE-7 J 

24 The power w a s  lowered 
f o r  c o n t i n u i t y  checks on 
MFE-7 J 

24 The power was lowered 
f o r  c o n t i n u i t y  checks on 
MFE-7 J 

24 The power was lowered 
f o r  c o n t i n u i t y  checks on 
MFE-7 J 

INSTRUMENTATION AND RERCTOR CONTROLS 

The performance of t h e  i n s t r u m e n t a t i o n  f o r  t h e  f a c i l i t y  was satis- 
f a c t o r y ,  and maintenance requi red  i s  i n d i c a t e d  in Table 8. Three i n s t r u -  
mentat ion and c o n t r o l s  d e s i g n  change memorandums were completed t h i s  
q u a r t e r  as shown i n  Table 9. 

PROCESS SYSTEMS 

The performance of t h e  process  systems w a s  s a t i s f a c t o r y ,  and mainte- 
nance r e q u i r e d  i s  i n d i c a t e d  i n  Table 10. 



T a b l e  8. Maintenance and changes, i n s t rumen ta t ion  and c o n t r o l s  

Date Component Trouble o r  change Reason o r  maintenance 

4-1-86 

4-14-8 6 

4-1 5-86 

4-1 5-86 

4-15-86 

4-22-86 

5-5-86 

5-9-86 

5-30-86 

6-6-86 

No.1 Log N channel 

Main pump bear ing  high 
temperature channel 

Cont ro l  room monitron 

F i r s t - l e v e l  south  
continuous a i r  
monitor 

F i r s t - l e v e l  east 
monitron 

F i r e  alarm box 

Servo channel 

No. 2 log  N channel 

Reactor tower pH 
channel 

Rod-drop timers 

Inope ra t ive  r eco rde r  

I n o p e r a t i v e  r eco rde r  

Spurious recorder  
ou tput  

Spurious r eco rde r  
ou tpu t  

Spurious r eco rde r  
ou tpu t  

Reloca t ion  of f i r e  
alarm box 

System upgrade 

Recorder sp ik ing  

Erratic o p e r a t i o n  

System upgrade 

The No. 1 Log N per iod  r eco rde r  ba lance  
motor and s l i d e  wire were r ep laced  

The main pump bear ing  h igh  temperature 
r eco rde r  s l i d e  wire was rep laced  

The monitron was retubed 

The a i r  monitor was retubed 
c 
W 

The monftron was retubed 

The f i r s t - l e v e l  f i r e  alarm box was 
r e l o c a t e d  t o  a more accessab le  l o c a t i o n  

The servo s y s t e m  des ign  w a s  modified 

The r eco rde r  a m p l i f i e s  was r ep laced  

The pH r eco rde r  a m p l i f i e r  was rep laced  

Modif ica t ions  t o  the  a m p l i f i e r  and 
s e l e c t o r  swi t ch  were made 



Table 8. (Continued) 

Date Component Trouble o r  change Reason o r  maintenance 

6-1 1-86 No. 2 count ra te  Broken s l i d e  w i r e  The s l i d e  w i r e  on t h e  count ra te  recorder  
channe 1 was rep laced  

6-16-86 Se i smic  channel System upgrade The seismic channel w a s  improved t o  
provide p r o t e c t i o n  through t h e  s a f e t y  
system 

6-28-86 Servo channel Errat ic  o p e r a t i o n  The a m p l i f i e r  z e r o  o f f s e t  and tachometer 
were ad j u s  t ed 
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Table 9. Ins t rumen ta t ion  and c o n t r o l s  des ign  change memorandums 

Change 

number 
memo T i t l e  of change Reason f o r  change General d e s c r i p t i o n  of change 

ORR-132 ORR se rvo  system Improvements t o  t h e  The mod i f i ca t ions  t o  t h e  servo  s y s t e m  inc luded  t h e  
Add. 1 i n s t rumen ta t ion  ope ra t ion  of t h e  following: ( I )  changed t h e  method of o p e r a t o r  

addendum 1 servo  in s t rumen ta t ion  demand c o n t r o l ;  ( 2 )  updated t h e  se rvo  tachnometer 
feedback a m p l i f i e r ;  ( 3 )  removed t h e  demand 
o s c i l l a t i o n  f e a t u r e ;  ( 4 )  added a new f e a t u r e  €or  
s e l e c t i o n  of f l u x  c a l i b r a t i o n  o r  c a l i b r a t i o n  g a i n  
equa l  1.0; and ( 5 )  added swi tches  t o  permi t  
s e n s i t i v i t y  ad jus tments  t o  t h e  servo f l u x  s i g n a l  
cond i t ione r  

(1)  The previous method of c o n t r o l l i n g  demand 
r equ i r ed  an  o p e r a t o r  t o  hold an SB swi t ch  i n  t h e  
raise o r  lower p o s i t i o n  u n t i l  t h e  d e s i r e d  demand 
was reached, t hen  t h e  ope ra to r  r e l e a s e d  t h e  
switch.  The new method uses a thumbwheel and 
pushbuttons. The o p e r a t o r  sets t h e  d e s i r e d  demand 
on t h e  thumbwheel, t h e n  depres ses  t h e  "Enter" 
pushbutton a t  which t i m e  t h e  demand begins  
changing. The demand s t o p s  when i t  reaches  t h e  
set po in t  o r  when an  ope ra to r  dep res ses  t h e  "Stop" 
puhsbutton. The permfssives f o r  i n c r e a s i n g  demand 
were no t  changed 

. 



Table 9. (Continued) 

Change 

number 
inemo T i t l e  of change Reason f o r  change General d e s c r i p t i o n  of change 

ORR-132 
Add. 1 
( cont’d ) 

( 2 )  A temporary s e r v o  tachometer feedback 
a m p l i f i e r  was rep laced  wi th  a permanent tachometer 
feedback a m p l i f i e r  

(3) The demand o s c i l l a t i o n  f e a t u r e  prev ious ly  
i n s t a l l e d  i n  t h e  ORR s e r v o  was removed 

( 4 )  A swi tch  t o  t h e  servo  f l u x  s i g n a l  c o n d i t i o n e r  

s e l e c t i o n  of f l u x  c a l i b r a t i o n  (based on h e a t  
power) o r  t o  set t h e  f l u x  c a l i b r a t i o n  g a i n  f a c t o r  
equal  t o  1.0 

+- power supply module w a s  added which permi ts  t h e  cn 

( 5 )  Pushbuttons t o  i n c r e a s e  o r  decrease  t h e  s e r v o  
f l u x  s i g n a l  c o n d i t i o n e r  s e n s i t i v i t y  were 
i n s t a l l e d .  The d i f f e r e n t  modes of o p e r a t i o n  and 
t h e  changes i n  c o r e  c o n f i g u r a t i o n  made i t  
d i f f i c u l t  t o  p r e s e t  a n  optimum deadband. For t h i s  
reason,  pushbuttons were i n s t a l l e d  i n  a m p l i f i e r  
c a b i n e t  C f o r  deadband adjustment.  
adjustment has l i m i t s  of 0.02% t o  0.5%. 
deadband changes 0.05% each time one of t h e  
deadband adjustment b u t t o n s  i s  pushed 

The deadband 
The 



Table 9. (Continued) 

Change 

number 
memo Title of change Reason for change General descriptfon of change 

ORR-136 Seismic channel Provide a control 
annunciation room alarm from a 

strong motion 
accelerograph 

ORR-139 Reactor status To provide signals 

Emergency Response 
Center 

remote monitor t o  the Laboratory 

An annunciator alarm ( A P - 5 4 )  was connected on the 
control room vertical board to a relay contact 
from a 12 V dc relay which is powered from a 
strong motion accelerograph, 
accelerograph was mounted in the ORR basement 
adjacent to the south facility instrument rack 

A signal from a spare normally open contact on the 
console key switch was provided to confirm 
"Reactor-On" t o  a telephone-line pair terminated 
in the northwest corner of the control room 

The strong motion 

F 

The power-level signal is generated from the Log N 
amplifiers. A 0- to 10-mV signal developed in the 
Log N amplifier is converted to a 4- to 20-mA 
current loop via an isolated voltage-to-current 
amplifier and transmitted through a telephone-line 
pair to the Laboratory Emergency Response Center 
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Table 10. Process  systems, maintenance and changes 

_______~.-  ~- 

Date Component Remarks 

6-19-86 
t h r u  

6-27-86 

5-6-86 

5-20-86 

6-9-86 
t h r u  

6-20-86 

4-2 1-86 

5-9-86 

Reactor primary coo l ing  s y s t e m  

Syphon-break s y s t e m  Braces were f a b r i c a t e d  and i n s t a l l e d  on 
t h e  syphon-break s t andp ipes  

Pool Drimarv coo l inn  svstem 

Pool h e a t  exchanger The primary and secondary s i d e s  of t h e  
tube  bundle were cleaned 

Pool demine ra l i ze r  The s t r a i n e r  on t h e  r e c y c l e  pump was 
changed 

Pool secondarv coo l inn  svstem 

Return water l i n e  A new water l i n e  was i n s t a l l e d  a t  t h e  
secondary tower 

Miscellaneous 

A i r  cond i t ion ing  Fan motor bea r ings  were replaced 
tower 

Hot ce l l  c rane  A hose on t h e  sou th  hot  c e l l  c rane  was 
rep laced  
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MECHANICAL COMPONENTS 

The performance of the mechanical components was satisEactory. 

EXPERIMENT FACILITIES, GASEOUS-WASTE FILTERS, AND CORE CHANGES 

Experiment facility usage is given in Table 11. Table 12 summarizes 
the results of efficiency tests of the varioiis gaseous-waste filters. 
The core configurations used during the quarter are shown in Figs.  4 
through 10. 

SPECIAL TESTS CONDUCTED FOK THE LEU WHOLE-CORE DEMONSTRATION 
(R. W. Hobbs) 

Core physics measurements were made this quarter and include: 

1. 

2. 

3.  

4. 

Configuration 176-AX1 (5-5-86 to 5-9-86) 

a. A core flux mapping by co-activation 

b. Shim-safety rod calibrations 

e .  Reactivity worth of HSST experiment 

d. Reff/[ measurements 

Configuration 176-BX1 (all HEU) 

Measurements of the neutron level as a function of time after 
the drop of the No. 6 rod from a power level of 0.01 NL were made by 
connecting the No. 1 fission chamber output to a 1024 channel multi- 
scaling card attached to a personal computer. The fission chamber 
was inserted near the core and approximately 40,000 cps could be 
obtained at 0.01 NL before the chamber saturated. 
widths of 0.1,  0.2,  and 0.3 s were made. 

Runs with channel 

Configuration 176B 

a. Beff/l measurements 

b. Shim-safety rod calibrations 

Configuration 176-BX2 (all HEU) 

Beff/l measurements 



Table 11. Experiment facility usage 

Facility Access Date Date 
flange installed removed 

Description of experiment Division o r  sponsor 

c-3 

c-7 
E-3 

Poolsidea 
facility 

HB- 1 

HB-2 

HB-4 

BB-6 

HN-3 

m--4 

South 
facility 

v-10 

v-2 

None 

None 

None 

None 

None 

None 

None 

None 

None 

6-28-85 

4-28-85 

6-28-85 

12-1 3-85 

9-7 8 

11-1-58 

9-78 

4-7 6 

11-59 

112-15-63 

12-16-63 

Material test, fusion program (MFE-7J) 

Material test, fusion program (MFE-6J) 

Aluminum-base, dispersion-type fuel 
plates (HFED) 

5-2-86 Material test (NSST-6, Nos. 1 and 2) 

Neutron spectrometer 

Neutron diffraction experiments 

Neutron spectrometer 

Neutron small-angle scattering facility 

Act i vat ion an a 1 y s is 

Neutron diffraction experiment 

Cold-finger plugb 

Engineering Technology 

Engineering Technology 

Engineering Technology 

Engineering Technology 

Solid State Physics 

Solid State Physics 

Solid State Physics 

Solid State Physics 

Analytical Chemistry 

I ns t rumen t at ion and 
Controls 

Operations 

N 
0 

aThe LWR metallurgical pressure-vessel benchmark facility was installed on 4-21-80. The Heavy 

bhe facility is on standby. 
Section Steel Technology (HSST) Program uses the facility f o r  irradiations. 



Table 12. S t a t u s  of f i l t e r s ,  gaseous waste sys t ems  

Date las t  Type test R e t  e n t  Ion  Type f i l t e r  Bank Date l a s t  
d e s i g n a t i o n  changed t e s t e d  e f f i c i e n c y  ( X )  

CWS Overa l l  a 

Charcoal Both banks 

CWS 

CWS 

South 

North 

CWS West 

Charcoal West 

CWS Eastb 

Char co a1 E a s t b  

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

North, 4-16-80 3-7-86 
South, 8-14-85 

North, 11-9-83 5-3 1-86 
South, 8-14-85 

Basement hood exhaust 

3-11-80 3-7-86 

3-11-80 3-7-86 

8-14-85 

8-14-85 

5-1-85 

5-1-85 

Normal off-gas 

3-7-86 

5-20-86 

3-7-86 

5- 15-86 

P r e s s u r i z a b l e  off-gasd 

DOP 99.993 

Elemental i od ine  99.900 

DQP 

DOE’ 

99.995 

99.993 

DOP 99.980 

Elemental  i o d i n e  99.980 

DOP 99.986 

Elemental  i od ine  99.713c 

=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. 
bNot i n  se rv i ce .  
CFailed t e s t ,  t o  be replaced. 
dThe POG system i s  on s tandby;  t h e r e f o r e ,  a l l  f i l t e r  tests have been d iscont inued .  
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ORNL/DWG-86-14112 

Lattice loading 

For fuel cycles 17 5-3 

1 2 3 4 5 6 7 8 9 

Lattice component 

Fuel ( P )  

Shim-safety rod (SR) 

Beryl1 ium ( Re) 

Experiment (E) 

Iridium (Ir) 

Europium (Eu) 

Number 

27 

6 

21 

3 

2 

4 

F i g ,  4. Lattice configuration - March 26-April 16, 1986. 



23 

ORNL/DWG-85-14113 

For f u e l  cycles 175-C 

Lattice loading 

1 2 3 4 5 6 7 8 9 

D 

E 

Lattice component 

Fuel (F) 

Shim-safety rod (SR) 

Beryllium (Be) 

Experiment (E) 

Iridium (Ir) 

Aluminum ( A 1  ) 

Europium (Eu) 

27 

6 

21 

3 

4 

Fig. 5. Lattice conEiguration - April 16-May 3, 1986. 
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ORNL/DWG-85-14114 

Lattice loading 

For fuel cycles 176-AX1 

1 2 3 4 5 

Lattice component 

Fuel ( F )  

Shim-safety rod (SR) 

Beryllium (Be) 

Experiment (E) 

Iridium (Ir) 

Aluminum ( A l )  

Europium (Eu)  

6 7 8 9 

Number 

27 -- 
6 

19 

3 

1 

1 

6 

Fig. 6. Lattice configuration - May 4-9, 1986. 
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ORNL/DWG-85-14115 

Lattice loading 

For f u e l  cycles 176-A 

1 2 3 4 5 6 7 a 9 

A 

B 

C 

D 

G 

Lattice component 

Fuel (F) 

Shim-safety rod (SR) 

Beryllium (Be) 

Experiment (E) 

Iridfum (Ir) 

Aluminum (Al) 

Europfum (Eu) 

Fig. 7. Lattice configuration - May 9-31, 

Number 

27 

6 

23 

3 

1 

1 

2 

1986. 
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ORNL/DWG-85-14116 

Lattice loading 

For fuel cycles 17 6-B 

1 2 3 4 5 6 7 8 9 

Lattice component 

Fuel (F) 

Shim-safety rod (SR)  

Beryllium (Be) 

Experiment (E) 

Iridium (Ir) 

Aluminum ( A 1  ) 

Europium (Eu) 

Number 

27 

6 

23 

3 

1 

1 

2 

Pig. 8. Lattice configuration - May 31-June 6 ,  1986. 
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ORNL/DWG-85-14117 

Lattice loading 

For fuel cycles 176-BX, 176-BX2 

1 2 3 4 5 6 7 8 9 

A 

B 

Fis s ion  chamber * 

Lattice component 

Fuel (F) 

Shim-safety rod (SR) 

Beryllium (Be) 

Experiment (E) 

I r i d i u m  (Xr) 

Aluminum (Al) 

Europium (Eu) 

Dry tube core pieces (*) 

Number 

27 

6 
21 

3 

1 

1 

2 

2 

Fig. 9. Lattice configuration - June 6-18, 19-30, 1986. 
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ORNL/DWG-85-14118 

L a t t i c e  load ing  

For f u e l  c y c l e s  176-A (wi th  HFED removed) 

1 2 3 4 5 6 7 8 9 

*Gamma hea t  measuring dev ice  

L a t  t tce cornponent 

Fuel (F )  

Shin-safety rod (SR)  

Beryll ium ( B e )  

Experiment ( E )  

I r i d ium (Ir) 

Aluminum ( A 1  ) 

Europium (Eu) 

Nuinber 

27 

6 

23 

3"" 

1 

1 

2 

**Includes g a m a  hea t  measuring dev ice  i n  core p o s i t i o n  E-3 ( i n  p l a c e  Q E  
HFED). 

Fig. 10. Lattice c o n f i g u r a t i o n  - June 18-19, 1986. 
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IN-SERVICE INSPECTION 

INTERNAL AND EXTERNAL INSPECTION OF ORR POOL HEAT EXCHANGER 

The i n t e r n a l  and e x t e r n a l  s u r f a c e s  of t h e  v e s s e l  s h e l l  and heads 
showed s l i g h t  ev idence  of co r ros ion .  The a c c e s s i b l e  s u r f a c e s  of t h e  tube  
bundle ,  i nc lud ing  t h e  tube  s h e e t ,  tube  ends ,  t ube  e x t e r n a l  s u r f a c e s ,  and 
b a f f l e  p l a t e s  were v i s u a l l y  in spec ted .  

The p i t t i n g  and c o r r o s i o n  on t h e  b a f f l e  p la tes  r equ i r ed  no upgrading 
a t  t h i s  t i m e .  The h e a t  exchanger was accep tab le  for f u r t h e r  s e r v i c e .  

SUMMARY OF SURVEILLANCE TESTS 

Table 13 i s  a t a b u l a t i o n  of t h e  completion d a t e s  of t h e  s u r v e i l l a n c e  
tests requ i r ed  by the Technica l  S p e c i f i c a t i o n s .  This  t a b l e  c o n t a i n s  a l l  
t h e  s u r v e i l l a n c e  tests scheduled f o r  €requencies  of one q u a r t e r  or 
longer .  Other s u r v e i l l a n c e  requirements which are n o t  r epor t ed  are 
s a t i s f i e d  by r o u t i n e  completion of d a i l y  and weekly check sheets, s ta r t -  
up c h e c k l i s t s ,  hour ly  d a t a  s h e e t s ,  t h e  o p e r a t i n g  log  book, and miscel- 
laneous q u a l i t y  assurance  tests. 
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Table 13. Summary of surveillance tests 

-~ 

Test Most recent Previous 

Biennially 

Primary cooling f low channel calibration 

Direct f ].ow channel 

Core AP channel 

1 6 N  channel calibration 

North-facility flow channel calibration 

South-facility flow channel calibration 

Normal off-gas vacuum monitor calibration 

Pressurizable off-gas vacuum monitor calibration 

Buil.ding ventilation flow moni-tor calibration 

The dc pony motor battery bank 

Load-test No. 1 bank 

Load-test No. 2 bank 

Load-test No. 3 bank 
Annually 

Safety-level channels calibration 

Log-N channels calibration 

AT channels calibration 

Reactor water exit temperature channels 
calibration 

Fission chamber channels calibration 

Speed measurements oE t he  shim-safety rod drive 
motors 

8-8-85 

8-14-85 

5-8-86 

5-8-86 

5-8-8 6 

8-12-85 

out of 

11-22-85 

11-3-85 

5-4-86 

2- 20-8 6 

5-8-86 

5-8-86 

3-6-86 

3-6-86 

5-8-86 

5-6-86 

8-15-84 

8-1 5-84 

2-25-86 

4-25-84 

4-2 5-84 

7-26-84 

service 

10-25-84 

8-8-85 

11-3-85 

11-3-85 

3-6-86 

3-4-86 

8-2 1-85 

8-2 1-85 

3-4-86 

3-6-86 



31 

Table 13. (Continued) 

Test Most recent Previous 

Annually (continued) 

Calibration of shim-safety rods 

Reactivity assigned to the servo-control system 

Semi annual 1 y 

Pressure-drop measurements across NOG filters 

Pressure-drop measurements across POG filters 

NOG filter system efficiency 

Elemental iodine test - east bank 
Elemental iodine test - west bank 
Dioctyl phthalate test - east bank 
Dioctyl phthalate test - west bank 

POG filter system efficiency 

Containment closure system function test 

Cell-ventilation filter system efficiency 

Elemental iodine measurements 

Dioctyl phthalate measurements 

Radiation monitoring equipment calibration 

Stack radiation monitor calibration 

Quarter 1 y 

Primary coolant f low channels tested 

16N channels tested 

North-facility flow channels tested 

6-13-86 12-15-85 

6-13-86 12-15-85 

6-29-84 3-30-86 

Out of service 

12-5-85 6-20-85 

5-20-86 12-3-85 

3-7 -8 6 9-25-85 

3-7-86 9-25-85 

Out of service 

5-6-86 3-4-86 

5-31-86 12- 10-85 

3-7-86 9-26-85 

5-4-86 2-4-86 

5-6-86 10-8-85 

5-8-86 3-6-86 

5-8-86 3-6-86 

5-8-86 3-6-86 
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Table 13. (Contlnued) 

T e s t  Most r e c e n t  Previous 

Q u a r t e r l y  (cont inued)  

S o u t h - f a c i l i t y  f l o w  channels  t e s t e d  5-8-86 3-6-86 

Normal off-gas vacuum monitor t e s t e d  5-8-86 3-6-86 

P r e s s u r i z a b l e  of€-gas vacuum monitor t e s t e d  Out of s e r v i c e  

Building v e n t i l a t i o n  f low monitor t e s t e d  5-8-86 3-6-86 

Manual scrams t e s t e d  5-8-86 3-6-86 

Measurement of release t i m e  and t i m e  of f l i g h t  5-6-86 3-6-86 
€or  t h e  shim-safety rods 

S u b c r i t i c a l i t y  wi th  each shim-safety rod a t  i t s  5-6-86 3-6-56 
upper l i m i t  whi le  a l l  o t h e r  shim-safety rods 
are f u l l y  i n s e r t e d  
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