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OAK RIDGE RESEARCH REACTOR QUARTERLY REPORT 
APRIL ,  WY, AND JUNE 1987 

SUMMARY 

The ORR was not operated during April, May, and June o f  1987. 

Maintenance activities, both mechanical and instrument, were essen- 
tially routine in nature. 

POWER H I STORY 

The power history for the quarter is displayed in Figs. 1 through 3. 

OPE RAT IONS 

The ORR remained down during the quarter as ordered by the 
The basic operating data are presented in Table 1. Department of Energy. 

Details relative to cycles of operation during the quarter are given 
in Table 2. 
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Table 1. Basic opera t ing  da ta  
(Apr i  1 -May 1987) 

Th is  Last  Jan. -June Jan. -June 
quar te r  quar te r  1987 1986 

Tota l  energy, MWd 
Average power, MW 
Time operat ing,  % 
A v a i l a b i l i t y ,  % 

0 
0 

1,916.4 1,916.4 3616.4 
29.6 29.6 29.7 

0.00 72.0 35.8 67.2 
0.00 88.1 43.8 81.3 

Reactor water r a d i o -  Bg 

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

a c t i v i t y ,  cpm/ml (av) 

cpm/ml (av) 

45,600 22,800 40,800 

1,900 950 1,335 

Reactor 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 (av) 

1,376,OOO 1,123,000 1,249,500 1,304,000 

970,000 899,000 934,500 925,000 

- HEU 
0 0 
NA NA 

- -  HEU LEU 
0 0 
MA NA 

& J m  
0 0 
NA NA 

HEJu 
27 0 
48.7 NA 

Fuel elements depleted 
Average burnup o f  f u e l  
elements depleted, X 
Shim-safety rods depleted 
Average burnup o f  shim- 
sa fe ty  rods depleted, % 
Radioisotope samples 
Research samples 

0 0 
NA NA 

0 0 
NA NA 

0 0 
NA NA 

4 0 
76.2 NA 

0 
0 

54 
7 

54 
7 

0 
64 
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Table 2. Cycles o f  ope ra t i on  

Cycle No. Date begun Date ended Accumulated energy 
(MWd) 

179 March 6,  1987 March 26, 1987 0.0a 

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

FUEL USAGE AND INVENTORY 

Hiqh-Enr iched Uranium (HEU) 

There were no new HEU f u e l  elements o r  HEU sh im-safety  rods placed 
i n  se rv i ce  t h i s  qua r te r .  

No spent HEU f u e l  elements o r  HEU sh im-safety  r o d  f u e l  sec t i ons  were 
shipped f o r  chemical separat ion t h i s  qua r te r .  

Low-Enriched Uranium (LEU) 

No new LEU f u e l  elements o r  LEU shim-safety rods were placed i n  

Other d e t a i l s  o f  fuel  usage and inven to ry  may be found i n  Table 3. 

se rv i ce  t h i s  qua r te r .  



Table 3.  Fuel status 

T h i s  Last Jan.-June Jan.-June 
quarter quarter 1987 1986 

- H EU 

Depleted fuel elements trans- 
ferred for chemical recovery 

Average percent burnup o f  fuel 
elements transferred 

Mew elements, s t a r t  o f  quarter 

New elements received 

New elements placed i n  service 

New elements, end of quarter 

Special o r  t es t  elements 

Depleted shim-safety rod elements 
transferred for  chemical recovery 

Average percent burnup o f  shim- 
safety rods transferred 

New shim- safety rod el ement s , 
s t a r t  of quarter 

New shim-safety rod elements 
received 

New shim-safety rod elements 
placed i n  service 

New shim-safety rod elements, 
end of  quarter 

0 

- -  

139 

0 

0 

139 

21 

0 

-.. 

8 

0 

0 

8 

47 

50.2 

139 

0 

0 

139 

21 

4 

76.2 

8 

0 

0 

8 

47 

50 .2  

- -  

0 

0 

- ”  

21 

4 

76 .2  

- -  

0 

0 

- -  
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Tab1 e 3. (cont i nued) 

This  Last Jan.-June Jan.-June 
quarter quarter 1987 1986 

- L E U  

Depleted fuel elements trans- 
ferred for chemical recovery 

Average percent burnup of fuel 
elements transferred 

New elements s t a r t  of quarter 

New el ement s received 

New elements placed in service 

New elements end of quarter 

Special or t e s t  elements 

Depleted shim-safety rod elements 
transferred for chemical recovery 

Average percent b u r n u p  o f  shim- 
safety rods transferred 

New shim-safety rod elements 
start of quarter 

New shim-safety rod elements 
recei ved 

New shim-safety rod elements 
placed in service 

New shim-safety rod elements 
end of quarter 

0 

- -  

30 

0 

0 

30 

0 

0 

- -  

4 

0 

0 

4 

0 

- -  

41 

0 

11 

30 

0 

0 

- -  

6 

0 

2 

4 

0 

- -  

0 

11 

- -  

0 

0 
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SHUTDOWRS 

Reactor downtime (power level <NL) totaled 2184 hours. A summary o f  
the shutdown i s  given in Table 4, and details o f  the scheduled shutdown 
are contained in Table 5. 

Table 4. Analysis o f  shutdowns 

Description o f  shutdown Number Downtime (h) 

Scheduled 

Special, DOE shutdown* 1 2184.0 

Subtotal : 1 2184.0 

- 

Unscheduled 

Subtotal : 0 0000.0 

TOTAL : - 1 2184 0 

* The Department of Energy ordered the Oak Ridge Research Reactor to 
be shut down on March 26, 1987. 

Tab1 e 5. Scheduled shutdowns, detai 1 s 

Date Duration End 
(h) cycle 

Remarks 

4-  1-87 2184.0 - -  The ORR was shut down on 3-26-87 due to 

6 - 30 -87 down o f  class A and B reactors. The 
thru Department o f  Energy orders f o r  shut- 

shutdown continued f o r  the second 
quarter o f  1987. 
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INSTRUMENTATION AND REACTOR CONTROLS 

The performance of the instrumentation for the facility was satis- 
factory, and maintenance required is indicated in Table 6. 

PROCESS SYSTEM 

The performance of the process system was satisfactory, and mainte- 
nance required i s  indicated i n  Table 7 .  

EXPERIMENT FACILITIES, GASEOUS-WASTE FILTERS, AND CORE CHANGES 

Experiment facility usage i s  given in Table 8 .  Table 9 summarizes 
the results of efficiency tests o f  the various gaseous-waste filters. 
The core configurations used during the quarter are shown in F ig .  4 .  



Table 6.  Maintenance and changes, instrumentation and controls 

Date Component Trouble or change Reason o r  maintenance 

4 - 1  -87 No. 1 log-N recorder Recorder off-scale The drive gear was replaced 

4-2-87 FRCAS Spurious a1 arms The southwest bal cony moni tron was 
repaired 

4-21-87 Secondary cool i ng AP cell  
tower 

4-23-87 Secondary cool ing A? cell  
tower 

The south r i se r  AP cell  was repaired 

A new a i r  supply gauge was installed 

+ 
w 

4-30 - 87 Pool water makeup Improper 1 evel A leak on the air l ine was repaired 
t a n k  recorder response 

5-20-87 Moni t ron  Spurious a1 arms First 1 evel northeast moni t ron  was 
replaced and returned t o  service 

6 -  1-87 Source 1 evel channel Posit i on-i ng change A chamber guide tube was installed 
i n t o  position No. 5 
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Table 7. Process systems, maintenance and changes 

.....- -.. 

Date Component Remarks 
...-- ______._._ .._ 

5- 11 -87 

5-13-87 

5-14-87 

4-15-87 

4 - 28-87 

5-20-87 

6-5-87 

4-23-87 

6-5-87 

6-10-87 

Reactor primary coolinq system 

No. 2 primary pump 

No. 3 primary pump 

No. 1 primary heat Leak on inlet  valve was repaired 
exchanger 

The check valve gaskets were replaced 

The limit switch on motorized discharge 
valve was adjusted 

Reactor secondary coolinq system 

Acid transfer An a i r  leak was repaired and a transfer 
hose repl aced 

A fan motor was replaced North fan motor 

Cell vent system 

Flow instrumentation F i l te r  AP gauges and a flow gauge were 
repl aced 

Reactor control system 

Rod drives The oi l  in gear boxes was changed 

M i  scell aneous 

No. 5 sump pump 

Beam hole plugs 

NH-4 

The level control switch was repaired 

The rel ief  valves were replaced 

The check valve was replaced 



Table 8 .  Experiment facility usage 

Faci 1 i t y  Access Date Date Description of experiment Division or sponsor 
fl ange instal 1 ed removed 

c-3 V-10 6-28-85 

c-7 V-2 6-28-85 

E-3 None 6-28-85 

HB- 1 None 9-78 

HB-2 None 11-1-58 

HB-4 None 9-78 

HB-6 None 4-76  

HN-3 None 11-59 

HN-4 None 12- 15-63 

South None 12-16-63 
faci 1 i ty 

Material test, fusion program 
(MFE-7 J) 

Material test, fusion program 
(MFE-6J) 

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

Neutron spectrometer 

Neutron diffraction experiments 

Neutron spectrometer 

Neutron small-angle scattering 
faci 1 i ty 

Activation analysis 

Neutron di ffraetion experiment 

Cold-finger pluga 

Engineering Technol ogy 

Engineering Techno1 ogy 

Engineering Technology 

Solid State Physics 

Solid State Physics 

Solid State Physics 

Solid State Physics 

Analytical Chemi stry 

Instrumentation and 
Controls 

Research Reactors 

aThe facility is on standby. 



Table 9. Status of filters, gaseous waste systems 

Type filter Bank Date last Date last Type test Retent i on 
designation changed tested efficiency (%) 

cws 

Charcoal 

CWS 
cws 

CWS 
Charcoal 
CWS 
C h a rcoa 1 

Overall a 

Both banks 

South 
North 

West 
West 
Eas tb  
Eastb 

Cell -ventilation system 

North, 4-16-80 3-25-87 
South, 8-14-85 
North, 11-9-33 6-5-87 
South ,  3-14-85 

Basement hood exhaust 

3 - 1 1 -80 
3 - 1 1 -80 

3-25-87 
3 - 25-87 

Normal off -qas 

8-14-85 3-25-87 
8- 14-85 1 0- 28-86 
9-5-86 3-25-87 
9-5-86 10-3-86 

DOP 

Elemental iodine 

DO P 
DO P 

DOP 
Elemental iodine 
BOP 

Elemental iodine 

99.990 

99. 78SC 

99.997 
99.998 

99.993 
99.986 
99.850C 
99.985 

aThe CWS fiYters in the cell-ventilation system were checked i n  series. 
h o t  in servjce. 
CFailed efficiency test. 
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Fig .  4. Lattice configuration - March 3-June 30, 1987. 
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I N - S E R V I C E  INSPECTION 

ORR Decay Tank and Twenty-Four Inch S t r a i n e r  

ORR Primary Water S t r a i n e r  - A p r i l  1, 1987. A v i s u a l  i n s p e c t i o n  o f  
t he  i n t e r i o r  and e x t e r i o r  surfaces ( s t r a i n e r s  n o t  removed) revealed no 
evidence o f  cracks, severe corros ion,  o r  s t r u c t u r a l  damage. V isual  
i nspec t i on  f i n d i n g s  were s a t i s f a c t o r y  and concluded t h a t  t h e  s t r a i n e r  was 
acceptable f o r  f u r t h e r  se rv i ce .  

ORR Decay Tank - A p r i l  2, 1987. A v i s u a l  i nspec t i on  o f  t he  i n t e r i o r  
o f  t h e  tank  showed no evidence o f  cracks, severe c o r r o s i o n  o r  s t r u c t u r e  
damage w i t h  t h e  except ion o f  t h e  weld cracks i n  t h e  upper b a f f l e  p l a t e  as 
p r e v i o u s l y  repo r ted  and repa i red .  Conclusions showed t h a t  r e p a i r  o f  
these welds was n o t  warranted a t  t h i s  t ime and t h a t  t h e  tank was 
s a t i s f a c t o r y  f o r  f u r t h e r  serv ice.  

SUMMARY OF SURVEILLANCE TESTS 

Table 10 i s  a t a b u l a t i o n  o f  t he  complet ion dates o f  t h e  s u r v e i l l a n c e  
t e s t s  requ i red  by t h e  Technical S p e c i f i c a t i o n s .  This  t a b l e  conta ins a l l  
t h e  s u r v e i l l a n c e  t e s t s  scheduled f o r  f requencies o f  one: q u a r t e r  o r  
longer .  Other s u r v e i l l a n c e  requirements which a re  n o t  repo r ted  a re  
s a t i s f i e d  by r o u t i n e  complet ion o f  d a i l y  and weekly check sheets, s t a r t -  
up c h e c k l i s t s ,  h o u r l y  data sheets, t he  opera t i ng  logbook, and m i s c e l -  
laneous q u a l i t y  assurance t e s t s .  
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Table 10. Summary of surveillance tests 

Test 

B i  enni a1 1 y 

Primary cool i ng f 1 ow channel cal i brat i on 

Direct flow channel 

Core AP channel 

16N channel cal i bration 

North-facility flow channel calibration 

South-facility flow channel calibration 

Normal of f -gas vacuum monitor calibration 

Building ventilation flow monitor calibration 

The dc pony motor battery bank 

Load-test No. 1 bank 

Load-test No. 2 bank 

Load-test No. 3 bank 

Annual 1 Y 

Safety-level channels Calibration 

Log-N channel s cal i bration 

AT channel s cal i bration 

Reactor water exit temperature channel s 
cal i bration 

Fission chamber channels calibration 

Speed measurements of the shim-safety rod 
drive motors 

Most recent Previous 

2-20-87 9-5-86 

9-5-86 8-14-85 

2-19-87 9-5-86 

5-8-86 4-25-84 

5-8-86 4 - 25-84 
9-5-86 8-12-85 

1 1 - 19-86 11-22-85 

9- 1-86 11-3-85 

5-4-86 11-3-85 

2-17-87 2-20-86 

4 -  16-87 2-19-87 

6-2-87 2- 19-87 

2 - 1 9 - 8 7  3-6-86 

2-19-87 3-6-86 

2 - 19-87* 

6-2-87 3-3-87 

11 - 20 -86 
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Table 10. (Continued) 

Test Most recent  Previous 

Annual ly  (cont inued) 

C a l i b r a t i o n  o f  sh im-safety  rods 

R e a c t i v i t y  assigned t o  t h e  servo-cont ro l  system 

Semi annual 1 v 

Pressure-drop measurements across NOG f i l t e r s  

NOG f i l t e r  system e f f i c i e n c y  

Elemental i o d i n e  t e s t  - east  bank 

Elemental i o d i n e  t e s t  - west bank 

D i o c t y l  ph tha la te  t e s t  - east  bank 

D i o c t y l  ph tha la te  t e s t  - west bank 

Containment c losure  system f u n c t i o n  t e s t  

C e l l  - v e n t i  1 a t i  on f i  1 t e r  system e f f i c i e n c y  

Elemental i o d i n e  measurements 

D i o c t y l  ph tha la te  measurements 

Rad ia t ion  mon i to r ing  equipment c a l i b r a t i o n  

Stack r a d i a t i a n  moni tor  c a l i b r a t i a n  

Quarter1 Y 

P r i m a r y  coo lan t  f l ow  channels tes ted  

16N channels tes ted  

N o r t h - f a c i l i t y  f l o w  channels tes ted  

S o u t h - f a c i l i t y  f l o w  channels tes ted  

3-3-87 

3-3-87 

6-28-87 

10-3 -86 

10- 28-86 

3-25-87 

3-25-87 

2-18-87 

6-5-87 

3-25-87 

4-8-87 

3-16-87 

5-21-87 

5- 1-87 

5-21-87 

5-21-87 

11 - 23-86 

1 1 - 23 -86 

3-29-87 

9-23-86 

5-20-86 

9-23 -86 

10 - 28-86 

11-19-86 

1-13-87 

9 - 23 - 86 

1 - 7-87 

9-5-86 

3-3-87 

2-19-87 

3-3-87 

3-3-87 
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Tab1 e 10. (Continued) 

Test Most recent Previous 
~ - 

Quarterly (continued) 

Normal off-gas vacuum monitor tested 5-21 -87 3-3-87 

Building ventilation f l o w  monitor tested 4-15-87 3-3-87 

Manual scrams tested 6-4-87 3-3-87 

Measurement o f  release time and time of flight 6-2-87 3-3-87 
for the shim-safety rods 

Subcriticality with each shim-safety rod at its 6-2-87 3-3-87 
upper limit while all other shim-safety rods 
are fully inserted 

Seismic channels 6-4-87 3-3-87 

* Counts not sufficient t o  make calibration check. This will be done 
prior to reactor startup. 
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