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The ORB opera ted  a t  an  average power l e v e l  of 29.9 !4W E Q ~  83.9% of 
t h e  t i m e  du r ing  J u l y ,  August, and September of 1986. 

The r e a c t o r  w a s  shut down on seven occas ions ,  s i x  of which were 
scheduled. Reactor downtime needed for r e f u e l i n g  and checks was normal. 
The r e a c t o r  remained a v a i l a b l e  for Operat ion 86.3% o f  t h e  time. 

Maintenance a c t i v i t i e s ,  both mechanical and ins t rument ,  were essen- 
t i a l l y  r o u t i n e  in nature .  

POWER HISTORY 

The power h i s t o r y  for t h e  q u a r t e r  is d i sp layed  i n  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 indicate t h a t  t h e  ORR 
o p e r a t i o n  for t h e  q u a r t e r  w a s  normal. 

Details r e l a t i v e  t o  c y c l e s  of ope ra t ion  du r ing  t h e  q u a r t e r  are g iven  
i n  Table  2. 
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Fig. 1. Reactor power h i s t o r y  - July 1986. 
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Table 1. Basic operating data 
(July-September 1986) 

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

Total energy, MWd 

Average power, MW 

Time operating, X 

Availability, X 

Reactor water radio- 
activity, cpm/ml (av) 

Pool water radioactivity, 
cpm/ml (av) 

Reactor water resistivity, 
ohm-crn (av) 

Pool water resistivity, 
ohm-cm (av) 

Fuel elements depleted 

Average burnup of fuel 
elements depleted, % 

Shim-safety rods depleted 

Average burnup of shim- 
safety rods depleted, X 

Radioisotope samples 

Research samples 

2,303.9 

29.9 

83.9 

86.3 

38,000 

1,600 

1,375,000 

951,000 

HEU 

18 0 

52.3 NA 

LEU - - 

0 0 

NA NA 

0 

24 

1,582.3 

29.7 

58.5 

66.0 

43,200 

1,390 

1,359,000 

919,000 

HEU LEU - - 
13 0 

48.9 MA 

2 0 

74.9 NA 

0 

27 

5,920.3 

29.8 

72.8 

83.0 

39,900 

1,423 

1,327,667 

933,667 

LEU - HEU - 
45 0 

50.1 NA 

4 0 

76.2 NA 

0 

88 

6,410.9 

29.9 

76.8 

82.2 

29,033 

877 

1,602,667 

1,082,667 

HEU 

67 

45.9 

- 

6 

77. I 

0 

19 
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Table 2.  Cycles of opera.tion 

Cycle No. Date begun 

196 May 12 ,  1986 September 1 ,  1986 2 , 3 3 9 . 2  

177 September 11 ,  1986 In progress 573.7  

FUEL USAGE AND INVENTORY 

HIGH-ENKICNED URANIup1 (HEU) 

Eighteen REU fuel elements were declared spent during this quarter. 

LOW-ENRICHED IJRANIUM (LEU) 

Nineteen new LEU fuel elements were received during this quarter, 

Other details of fuel usage and inventory may be found in Table 3. 

SHUTDOWNS AND POWER REDUCTIONS 

Reactor downtime (power level <NL) totaled approximately 332 hours. 
A summary of the shutdowns is given in Table 4 ,  and details of each 
scheduled shutdown are contained i n  Table 5. Table 6 describes 
unscheduled shutdowns, wh€le Table 7 describes power reductions which did 
not result in shutdowns. 
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Table 3. Fuel status 

HEU 

Depleted fuel elements trans- 
ferred for chemical recovery 

- 

Average percent burnup of fuel 
elements transferred 

New elements, start of quarter 

New elements received 

New elements placed in service 

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

New elements, end of quarter 

Special or test elements 

Depleted shim-safety rod elements 
transferred for chemical recovery 

Average percent burnup of shim- 
safety rods transferred 

New shim-safety rod elements, 
start of quarter 

New shim-safety rod elements 
received 

New shim-safety rod elements 
placed in service 

New shim-safety rod elements, 
end of quarter 

0 

1 

139 

0 

0 

139 

21 

0 

I 

8 

0 

0 

8 

46 

46.8 

139 

0 

0 

139 

21 

5 

81 e 8  

a 

0 

0 

8 

46 

46.8 

0 

2 

-- 
21 

5 

81.8 

- 

0 

2 

I- 

44 

44.0 

u 

57 

41 

c- 

21 

4 

82.2 

-- 

1 

6 

-- 
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Tabhe 3. (continued) 

This Last Jan,-Sept. Jan.-Sept. 
quarter quarter 1986 1985 

Depleted f u e l  elements trans- 
ferred f o r  chemical recovery 

Average percent burnup of fuel 
elements transferred 

New elements start of quarter 

New elements received 

New elements placed in service 

New elements end of quarter 

Special or test elements 

Depleted shim-safety rod elements 
transferred for chemical recovery 

Average percent burnup of shim- 
safety rods transferred 

New shim-safety rod elements 
start of quarter 

New shim-safety rod elements 
received 

New shim-safety rod elements 
placed in service 

New shim-safety rod elements 
end of quarter 

0 

-- 

46 

19 

13 

52 

0 

0 

-- 

8 

0 

0 

8 

0 

-- 

54 

0 

8 

46 

0 

0 

-- 

8 

0 

0 

8 
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Table 4. Analysis of sRutdowns 

Description of shutdown Number Downtime (h) 

Scheduled 

Regular, end of cycle 1 

Special, flux run 1 

Special, refueling and experiment work 2 

Special, power outage and xenon decay 

Special, building emergency and evacuation 
drill 

Subtotal: 

Unscheduled 

Electrical power outage or surge 

Subtotal : 

TOTAL : 

6 

1 

1 

7 - 

I17 -783 

117 600 

30.500 

4 3  e 066 

22 150 

331.099 

90367 

00 367 

331.466 
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Date Duration End 
(h) cycle 

Remarks 

7-13-86 

7-21.436 

8-11-86 

9-1-86 

9-6-86 

9-26-86 

43.066 -- 

22.150 1768 

18.267 176C 

117.783 176 

117.600 -- 

12.233 177A 

The reactor was manual1.y scra 
xenon to decay following an u n s c h e d d e d  
shutdown due to a thunderstorm. Loss of 
power t o  the pump house, Building 3085, 
prohibited continuing operation above XI, 

A building emergency and evacuation dri.13. 
was  held to simulate a Large leak in the 
primary cooling system with a subsequent 
automatic reactor scram. The reactor was 
re fue led 

The react3r was refueled, and flow 
were made on the D20 tank 

checks 

Shutdown activities included: ( 1 )  
refueling; (2) flux and gamai-heat ng 
measurements for the RERTB program; ( 3 )  
replacing pump seals on No. 1 primary 
pump; ( 4 )  replacing the north and south 
shim-safety rod hold-down arms; and (5) 
inspecting all seismic restraint welds by 
Qtaali t y Depart nient 

A six-hour core flux map run at NL was 
completed, Gamma-heating measurements f o r  
the LEU program were attempted and will be 
completed at a later date 

The reactor was refueled, shim-safety rods 
changed, and the MPED experiment was 
measured and reeonfigured 
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Table 6. Unscheduled shutdowns, detai ls  

Date Duration End 
(h)  cycle 

Remarks 

7-13-86 0.367 - Thunderstorm caused momentary power outage 
to Building 3042 and a complete power 
outage to Building 3085 (pump house) 
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Table 7. Keduct3oiis i n  power no t  rewuJCFng in shutdowns 

Date Source of Type a€ Lowest Comments 
signa?. s i g n a l  power ( ? W )  

7-8-86 

7-28-86 

8-4-86 

8-12-86 

8-16-86 

8-20-86 

8-25-86 

9-15-86 

9-22-86 

9-29-86 

Manual 

Manual 

Manual 

Sa fe ty  
system 

Reactor  
AP 

Manual 

Manual 

Manual. 

Manual 

Manual 

Demand 
lowered 

Demand 
lowered 

Demand 
lowered 

Setback 

Setback 

Demand 
lowered 

Demand 
1 owe red  

13emana 
m e r e a  

Demand 
1 owe red  

Demand 
1. owe r ed  

24 

24 

24 

27 

29 

24 

24 

24 

24 

24 

Tile power was lowered 
f o r  c o n t i n u i t y  checks on 
MPE-7J 

The power w a s  lowered 
for c o n t i n u i t y  checks on 
MPE-7J 

The power was l.owered 
f o r  c o n t i n u i t y  checks on  
MFE-73 

Reactor  power i nc reased  
above the set  po in t  while 
i n c r e a s i n g  r e a c t o r  power 
from 27 Wd t o  30 I%! 
(du r ing  a startup) 

h secback occurred due  t o  
low AP a c r o s s  co re  

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

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

The power was lowered 
f o r  c o n t i n u i t y  checks 
MPE - a J 

The power was I.owered 
for c o n t i n u i t y  checks 
MBE-7 a 

on 

O D  

on 

0 11 

O n  
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INSTRUMENTATION AND REACTOR CONTROLS 

The performance of the instrumentation for the f s l e i l f t y  w a s  satis- 
factory, and maintenance required is indicated in Table 8 .  

PROCESS SYSTEMS 

The performance of the process systems was satisfactory, and mainte- 
nance required is indicated in Table 9 .  

MECHANICAL COMPONENTS 

The performance of the mechanical components was satisfactory, and 
maintenance required is indicated in Table 10. 

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 various gaseaus-waste f i l t ers .  
The core configurations used during the quarter are shown in Figs. 4 
through 10, 



1
4

 



Table 8. (Continued) 

Date Component Trouble o r  change Reason o r  maintenance 

~~ __ ~ ~ 

8-26-86 North gamma channel 

9-9-86 Servo channel 

9- 10-86 Reactor c o r e  d i f f e r -  
e n t i a 1  p r e s s u r e  
channel 

9-1 0-86 FRCAS 

9-23-86 No. 1 pump ce l l  
moni t ron  

9-29-86 Normal o f f  -gas 
channel 

Erratic 

Erratic 

S e t  p o i n t  modifi- 
c a t i o n  

Upgrade 

Erratic 

Erratic 

The r e c o r d e r  a m p l i f i e r  w a s  rep laced  

A d iode  i n  t h e  3-kW s e l e c t o r  range  c i r c u i t  
was r ep laced  

The alarm, s e t b a c k ,  scram, and s e n s i t i v f t y  
set  p o i n t s  were a d j u s t e d  

A c i r c u i t  was i n s t a l l e d  t o  alarm in t h e  
c. Laboratory s h i f t  superv isor ' s  c o n t r o l  room v, 

The a m p l i f f e r  was r e p a i r e d  

A r a d i a t i o n  module w a s  r ep laced  
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Table 9. Process  systems maintenance and changes 

---.- -P-"-P --- 
Date Component Remarks 

<u_.y*> - e-- 

Re a c 6 c ~ z i  mar y c 0 0 1 ii. s y s tern 
Iu 

9-2-86 

7-22-8b 

8-21-86 

9 -5 -43 6 

7- 15-86 

8-1 1-86 

7-1-86 

7-28-86 

9-11-86 

9- 15-86 

No. 1 primary pump The pump seal% and bearings were 
replaced 

Pool secondary cooling-system 

Tower Fan The fan motor was replaced 

Acid addition A leak in the acid addition line was 
system repaired 

Secondary pump The pump bearings were repacked 

Emergency cooling system 

No. 1 de unit The voltage alarm module was replaced 

Syphon b-reak system - 
Slant tubes T h e  gaskets on the slant tube check 

valve piping were replaced 

Miscellaneous 

Overhead crane A brake s o l e n o f d  on small block w a s  
repaired 

No. 3 sump pump The sump pump was replaced 

West truck doors  The air lines to the door operators were 
r e p 1. aced 

Process drain line The d r a i n  line from Building 3042 t o  
sump 245 w a s  repaired 
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Table 10. Reactor mechanical components, maintenance and changes 

Date Component Remarks 

9-1-86 South hold-down arm The south hold-down arm was replaced 

9-1-86 North hold-down arm The north hold-down arm was replaced 
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Table 12. Status of filters, gaseous waste systems 

Type filter Bank Date last Date last Type test Re t en t i on 
designation changed tested efficiency (%) 

Cell-ventilation system 

cws Overalla North, 4-16-80 9-23-86 
South, 8-14-85 

Charcoal Both banks North, 11-9-83 5-31-86 
South, 8-14-85 

cws South 3-11-80 

cws North 3-11-80 

cws West 8-14-85 

Charcoal West 8-14-85 

cws Eastb 9-5-86 

Charcoal East 9-5-86 

Basement hood exhaust 

9-23-86 

9-23-86 

Normal off -gas 

9-2 3-86 

5- 2 0-8 6 

9-23-86 

9-23-86 

M)P 

Elemental iodine 

DOP 

DOP 

DOP 

Elemental iodine 

DOP 

Elemental iodine 

99.995 

99.900 

99.998 

99.996 

99 780 

99.980 

99.968 

99.985 

c 
‘9 

aThe CWS filters i n  the cell-ventilation system were checked in series. 
bNot in service. 
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Pig. 4 .  Lattlce configuration - June 27-July 21, 1986. 
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Fig. 5. Lattice configuration - July 22-August 11, 1986. 
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Fig. 6. Lattice configuration - Auguslt. 12-September 1, 1984. 
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Fig. 7. Lattice configuration - September 1-6, 1986. 
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Fig. 8. Lat t ice  configuration - September 6-10, 1986. 
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P i g .  10. Lattice configuration - September 26-30, 1984. 
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SPECIAL TESTS CONDUCTED FOR THE LEU WHQEE-CORE DEMONSTRATION 
(Re W. Iilobbs) 

1 .  configuration 177-AX1 (9-4-86 to 9-7-86) 

Core physics measurements were made this quarter and include: 

a. a core flux mapping by Go-activation; 

b. shim-safety rod calibrations; 

c. Beff1.e measurements; and 

d. gamma heating (testing fear flow vibration was accomplished on 
the redesigned apparatus; no measurements were taken). 

2. Fuel element gamma scanning 

a. Data have been gathered on a l l  cores from 174-C to date. 

b. The data for the 1596 keV line of La-140 for the elements 
scanned from cores 176-C through 177-A have been analyzed and 
are available on request. 

INSPECTION OF THE REACTOR-POOL PRESSURE-EQUALIZATION SYSTEM-SEISMIC- 
RESTRAINT SYSTEM 

On September 2, a visual inspection was performed on the welds for 
both north and south restraint systems. 

All welds were found to be in accordance with the drawing specifiea- 
tions and are satisfactory for service. A requirement was stipulated 
that one of the drawings be revised on a particular restraint weld to 
allow the option to bolt or weld, dependent on the availability to make a 
bolted connection. 

SUMMARY OF SURVEILLANCE TESTS 

Table 13 is a tabulation of the completion dates of the surveillance 
tests required by the Technical Specifications. This table contains all 
the surveillance tests scheduled for frequencies of one quarter or 
longer. Other surveillance requirements which are not reported are 
satisfied by routine completion of daily and weekly check sheets, start- 
up checklists, hourly data sheets, the operating log hook, and miscel- 
laneous quality assurance tests. 
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Table 13. Sunmaky of surveillance tests; 

Test M o s t  recent PrevPaus 

-I e___( .- I)-* 

Bienniallv 

Primary cooling flaw channel. calibration 

Direct flow channel 

COKE AI? channel 

16N channel calibration 

North--facility flow channel calibration 

South-facility flow channel calibration 

Normal off-gas vacuum monitor calibration 

Ruflding 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 channels calibration 

AT channels calibration 

Reactor water exit temperature channels 
calibration 

F i s s i o n  chamber channels calibration 

Speed measurements of the shim-safety rod drive  
motors 

9-5-86 8-5-85 

9-5-86 8- 14-85 

9-5-84 

5-8-86 

5-8-86 

9-5-86 

11-22-85 

9-1-86 

5-4-86 

2-20-86 

9-4-86 

9-5-56 

3-6-86 

3-6-86 

9-5-86 

9-26-86 

5-8-86 

4-25-84 

4-25-84 

8-12-85 

10-25-84 

11-3-85 

11-3-85 

11-3-85 

5-8-86 

5-8-86 

8-21-35 

8-21-85 

5-8-46 

5-6-86 
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Table 13. (Continued) 

Test Most recent Previous 

Annually (continued) 

Calibration of shim-safety rods 9-7-86 6-13-86 

Reactivity assigned to the servo-control system 9-7-86 6- 13-86 

Semiannually 

Pressure-drop measurements across NOG filters 9-28-86 6-29-86 

NOG filter system efficiency 

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

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 flow channels tested 

16N channels tested 

North-facility flow channels tes ted  

South-facility flow channels tested 

Normal of€-gas vacuum monitor tested 

9-23-86 

5-20-86 

9-23-86 

9-23-86 

9-2-86 

5-39-86 

9-23-86 

7- 14-86 

5-6-86 

9-5-86 

9-4-86 

9-5-86 

9-5-86 

9-5-86 

12-5-85 

12-3-85 

3-7-86 

3-7-86 

5-6-86 

12- 10-8 5 

3-7-86 

5-4-86 

10-8-85 

5-8-86 

5-8-86 

5-8-86 

5-8-86 

5-8-86 
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Test Moat recent P r e v i o u s  

-..--1_1 

kuarterly (eontFnued) 

Building vent i la t ion  f l o w  mQnitOr tested 9-5-86 5-8-86 

Manual scrams tested 9-5-86 5-8-86 

Measurement of re lease  time and t i m e  of f l i g h t  9-26-8 6 5-6-86 
Fur the shim-safety r o d s  

Subcr i t i ca l i ty  with each shim-safety rod at i t s  9-26-86 5-6-36 
upper limit while a l l  other shim-safety rods 
are f u l l y  inserted 
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