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BULK SEIELDING FACILITY QUARTERLY REPORT 
JANUARY, FEBRUARY, AND MABCH 1986 

SUMMARY 

The BSR operated at an average power level of 958 kW f o r  6.9% of the 
time during January, February, and March. Water-quality control in both 
the reactor primary and secondary cooling systems was satisfactory. 

The PCA is shutdown f o r  shim-safety rod magnets and associated elec- 
tronic components upgrading. 

BULK SHIELDING FACILITY 

OPERATIONS 

The BSR remained down for most of the quarter due to no request to 
operate. 
sample irradiation, functional testing, and training of two university 
student groups. 

The brief period of operation was used for personnel training, 

The preliminary work for  the National Low-Temperature Neutron Irradi- 
ation Facility (NLTNIF) installation continued. 

Core loading 102 is shown in Fig. 1 .  



L O A D I N G  N O  i o2  
__ __~  ~ _ _ ~  __ 
March 21, i985 

~- ~ - __ 
E X C E S S  R E A C T ' "  4 . 9 5 x  hklk 

ROD POSiTlONS A T  CRITICAL 
(Wirh 3psraltng Mass' 

Rod calibrations made a t  4 iik' 
and core flow -1000 gpm. 

aCore position for  the National Low-Temperature Neutron Irradiaiton F a c i l i t y .  

"C N.15". 
13 1.711 

Fig .  P. Care loading  132, BSR. 
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Table 1. Basic ope ra t ing  d a t a  
(January-March 1986) 

This L a s t  Year 
q u a r t e r  q u a r t e r  t o  d a t e  

T o t a l  energy,  kWd 5945 1162 5,945 

Average ope ra t ing  power, kW 958 364 9 58 

Time ope ra t ing ,  % 6.9 3 . 6  6.9 

Reactor a v a i l a b i l i t y ,  % 99.9 99.9 99.9 

Reactor water r a d i o a c t i v i t y ,  1,268 BG 1,268 
c p m / m l  ( av )  

Reactor water r e s i s t i v i t y ,  2,032,000 1,87 1,000 2,032,000 
ohm-crn ( av )  

Research samples 3 4 3 

Shutdowns 

The r e a c t o r  experienced t h i r t y  scheduled shutdowns dur ing  t h e  q u a r t e r .  
There were no unscheduled shutdowns dur ing  t h e  qua r t e r .  
a n a l y s i s  of t h e  scheduled shutdowns. 

Table 2 g ives  an 

Maintenance and Changes 

Maintenance and changes t o  t h e  ins t rumenta t ion  components i n  t h e  com- 
p lex  are l i s t e d  i n  Table 3. 

Maintenance and changes oE the  process  systems are l i s t e d  i n  Table 4 .  

Maintenance and changes of t h e  mechanical s y s t e m s  are l i s t e d  i n  Table 5 .  
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Table 2. Analysis of shutdowns 

_--__I__ 

D e s c r i p t i o n  oE shutdown Number Downtime ( h )  

Scheduled 

Experimenters  : 

NLTNTF samples 1 

Other samples  2 

Maintenance: 

Func t iona l  s y s t e m s  checks 6 

Qiiar t e r l y  checks 1 

Reac tor  Operati-ons: 

U n i v e r s i t y  s t u d e n t  groups (UT and MSU) 6 

14 Tra in ing  I___ 

S u b t o t a l  : 30 

Unscheduled 

Experimenters :  

Reactor  Opera t ions :  

S u b t o t a l :  

TOTAL : 

7 7 . 7 4 2  

189.942 

822 263 

160.000 

27 3.000 

488.152 

2011.0?? 

0 0 

0 0 

0 0 

30 2011.099 
__. 
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Table 3. Maintenance and changes, instrumentation and controls 

Date Components Trouble/change Maintenance Performed 

Installed to provide early 
warning of increase in 
pool water level 

1-3-86 

1-8-86 
thru 

1-9-86 

1-9-86 

1-1 3-86 

1-1 5-86 

1-16-86 

1-16-86 

1-16-86 

1-17-86 

1-21-86 

1-22-86 

1-29-86 
thru 

1-30-86 

1-31-86 

Pool high level 
alarm 

New 

Replaced servo controller Servo controller Heat-power 
value in error 

Moved to new location Pool water level 
alarm 

Obstructs 
bridge 

Failure Servo controller Mis-match on maintenance 
ribbon connector 

Replaced old chamber No.  3 safety 
chamber 

No. 1 shim safety 
rod 

Nos. 1 ,  2 ,  and 5 
shim safety rods 

Faihre 

Dropped Dropped during startup 
checks 

Dropped Gain ad j us tment on the 
No. 3 shim-safety rod 
ampli f ier 

Would not control above 5% 
Nf .  Repairs made 

Servo controller Failed 

No. 3 sigma 
amplifier 

Servo controller 

No. 3 safety 
channel 

Count rate channel 

RoutLne Recalibrated 

Failed 

Rout :he 

Repaired and loaded program 

Adjusted gain setting 

Noise Cleaned cable connectors 

Log-N recorder Pen failed to 
move 

Recorder pen drive 
mechanism was lubricated 
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Table  3. (Contl.nued) 

Date Components Trouble/change Maintenance Performed 

2-7-86 

2-12-86 

2-19-86 

2-20-86 
t h r u  

3-11-86 

3-1 1-86 
t h r u  

3-12-86 

3-11-85 
t h r u  

3- 17 -86 

3- 12-86 

3-1 2-86 
t h r u  

3- 13-86 

3- 17-86 
t h r u  

3-2 1-86 

3-18-86 

3-20-86 

Log-N per iod  
r e c o r d e r  

No, 3 s a f e t y  
channel  

R e s i s t i v i t y  meter 

Count ra te  per iod  
r e c o r d e r  

Pen f a i l e d  Cleaned 

Routine C a l i b r a t e d  

F a i l u r e  

E r r a t i c  

Replaced f a i l e d  ins t rument  

Keplaced p re -ampl i f i e r  

No. 3 s a f e t y  
channe 1. 

S e t  p o i n t  
d r i f t s  

Made ad jus tments  due t o  
f l u c t u a t i o n  

Regu la t ing  rod 
l i m i t  sw i t ch  

F a i l e d  Rep l aced  

Nos. 1,  2 ,  and 3 
s a f e t y  channels  

Se t  p o i n t  
d r i f t s  

F u n c t i o n a l l y  t e s t e d  and 
made ad jus tments  

F a i l e d  - no 
p i c t u r e  

I r is  a d j u s t e d  Remote TV 

Ins t ruments  Rout ine Q u a r t e r l y  checks 

No. 3 safe ty  
channel  

F a i l e d  Replaced a m p l i f i e r  

F i s s i o n  chamber N e w  I n s t a l l e d  from ins t rumen t  
b r i d g e  f o r  s h i e l d i n g  
experiment  
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Table 4 .  Maintenance and changes, process systems 

Date Components Trouble/change Maintenance Performed 

1-17-86 Pool room overhead Routine Relamped 
lamps 

1-20-86 BSF roof 

2-3-86 NOG 
thru 

2-5-84 

2-5-86 BSF roof 

2-8-86 Cell vent 

Leaks Repaired a 20 ft roofing 
split 

Routine Isolated header €or  system 
maintenance 

Leaks Repaired leak at north 
center column 

Rout fne Removed from service to do 
maintenance t h e n  r e t u r n e d  
t o  service 

3-11-86 Cell vent backup Routine Complete alterations 
blower 

3-19-86 Overhead crane Erratic Serviced switch and brake 
movement 
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Table  5. Maintenance and changes,  mechanical  system 

Date Components Troublelchange Maintenance Performed 

1-15-86 

1-27-86 
t h r u  

1-28-86 

2-3-86 

2-7-86 

2-20-86 

3-5-86 

3-12-86 

3- 13-86 

3- 14-86 

3-17-86 

3-19-86 

t h r u  

3- 19-86 
t h r u  

3-10-86 

South personnel  
door  

No. 5 shim-safety 
rod c l u t c h  swi t ch  

Emergency l i g h t  

No. 1 shim-safety 
rod c l u t c h  swi t ch  

CAMS 

Deminera l izer  pump 

Lock f a i l e d  Repaired l o c k  

F a i l e d  Cleaned and placed back 
i n t o  s e r v i c e  

F a i l e d  - Light  w a s  r ep laced  w i t h  a 
b a t t e r y  l o w  new model 

F a i l e d  Recovered by a d j u s t i n g  

Routine Bimonthly f u n c t i o n a l  checks 

Leak Attached d r i p  pan and l i n e  
t o  remove water t o  p rocess  
d r a i n  

Replaced c l u t c h  s w i t c h  
and l e a d s  

Replaced swi t ch  

No. 5 shim-safety F a i l e d  
rod c l u t c h  swi t ch  

F i s s i o n  chamber F a i l e d  
ra i se- lower  swi t ch  

No. 3 shim-safety F a i l e d  
rod seat swi t ch  

Replaced seat s w i t c h  

No. 1 shim-safety Malfunct ion  Cleaned switch and rod 
rod c l u t c h  swi t ch  a rma tu res  

Obsolete equipment Obsole te  Removed a l l  va lves  and 
e lec t r ica l  equipment from 
ins t rument  b r i d g e  

Opera t iona l  A c t i v i t i e s  

The o p e r a t i o n a l  a c t i v i t i e s  f o r  t h e  q u a r t e r  are l i s t e d  i n  Table  6 .  



Table 6 .  Opera t iona l  a c t i v i t i e s  

Date Remarks 

1-7-86 

1-1 5-86 

1-22-86 

1-27-86 
t h r u  

1-31-86 

2-5-86 

2-12-86 
t h ru  

2-13-86 

2-19-86 

2-22-86 
t h r u  

2-24-86 

3-1 -86 
t h r u  

3-3-86 

3-5-86 

3-13-86 

3-18-86 

3- 19-86 

3-20-86 

3-24-86 
t h r u  

3-2 7 -8 6 

3-31-86 

Trans fe r r ed  sample 85-12-3 from w e s t  pool  s t o r a g e  t o  l e a d  
bucke t ,  sample 85-12-4 from ATNIF t o  t h e  w e s t  pool  s t o r a g e ,  
and sample 85-12-5 i n t o  ATNIF f o r  i r r a d i a t i o n  

T r a n s f e r r e d  sample  85-12-5 from ATNIF t o  w e s t  pool  s t o r a g e  

Loaded sample 86-01-01 i n t o  ATNIF f o r  i r r a d i a t i o n  

UT s t u d e n t  t r a i n i n g :  
c a l i b r a t i o n  

approach t o  c r i t i ca l  and shim s a f e t y  rod 

Completed FRCAS q u a r t e r l y  test 

I n s t a l l e d  w e t  sample h o l d e r  i n  CP-17, loaded  boron bucke t ,  and 
made r e a c t i v i t y  and thermal  measurements 

Loaded Ra-B sou rce  i n t o  LITR carrier for shipment t o  t h e  ORR 

Shut down f a c i l i t y  € o r  scheduled power outage  

Shut down f a c i l i t y  f o r  scheduled power outage  

Returned t h e  Ra-B sou rce  t o  t h e  pool  f o r  s t o r a g e  

Made annual  s u b c r i t i c a l  test on c o r e  102 

Moved b reede r  r e a c t o r  f i s s i o n  chamber from pool t o  PCA c o n t r o l  
room, D20 t ank  n o r t h  and secured  a d j a c e n t  PCA f u e l  r a c k ,  and 
HSST s h i e l d s  t o  w e s t  pool f l o o r  f o r  s t o r a g e  

Moved CP-17 w e t  h o l d e r  t o  w e s t  pool  w a l l  and p laced  aluminum 
p l u g  i n  CP-17 

Completed t h e  cell vent  q u a r t e r l y  checks 

Conducted MSU s t u d e n t  t r a i n i n g :  approach to cr i t ica l ,  shim- 
s a f e t y  rod c a l i b r a t i o n ,  s h i e l d i n g  exper iment ,  and xenon 
experiment  

T r a n s f e r r e d  b reede r  r e a c t o r  fission chamber t o  ORR v a u l t  



10 

Experiments 

Work r e l a t i n g  t o  the Na t iona l  Low-Temperature Neutron I r r a d i a t i o n  
F a c i l i t y ,  NLTNIF, i s  l i s t e d  in Table  7. 

Table  7. Experiment f a c i l i t i e s  a c t i v i t y ,  NLTNIF 

Date Remarks 

1-7-86 Sample 85-12-5 equipped wi th  thermocouples t o  measure a c t u a l  
tempera tures  

1-9-86 I n s t a l l e d  z i r c o l o y  s h i e l d  s t o r a g e  r ack  i n  pool and p laced  
s h i e l d  i n  r ack  for s t o r a g e  

1-20-86 1,oaded c r y o s t a t  i n s e r t ,  u s ing  overhead c r a n e  

2-10-86 I n s t a l l e d  underwater  dewar (100-t c a p a c i t y )  n e a r  southwest  

2-11-86 
t h r u  pool  c o r n e r  

3-20-86 I n s t a l l e d  NLTNIF work p l a t fo rm a t  pool s o u t h e a s t  co rne r  

Fuel  
I_ 

Changes i n  t h e  f u e l  i n v e n t o r y  are r e p o r t e d  i n  Table  8. 

Experiment F a c i l i t i e s  Assignments 

Experiment f a c i l i t i e s  assignments  are l i s t e d  i n  Table 9. The t ubes  of 
t h e  east D 2 0  tank  are not permanent ly  a s s igned ;  t hey  have been used by 
v a r i o u s  Labora tory  personnel. f o r  shor t - te rm sample i r r a d i a t i o n s .  
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Table 8. Fuel and shim-safety rod status 

This Last Year 
quarter quarter to date 

Fuel elements depleted 

Shim-safety rod f u e l  elements depleted 

New fuel elements placed in service 

New shim-safety rod fuel elements placed 
in service 

Partially depleted shim-safety rod fuel 
elements 

New fuel elements available for use 

New shim-safety rod fuel elements available 

Partially depleted fuel elements available 
for use (includes core) 

New boron stainless steel shim-safety rods 
placed in service 

Boron stainless steel shim-safety rods in 
service 

Boron stainless steel shim-safety rods 
available f o r  use 

0 

0 

0 

0 

6 

1 

7 

28 

0 

6 

1 

0 

0 

0 

0 

6 

1 

7 

28 

0 

6 

1 

0 

0 

0 

0 

6 

1 

7 

28 

0 

6 

1 
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Table 9 .  Experiment facilities assignments 

Facility Locat ion Division or sponsor 

Dry thermal-neutron tubes East D 2 0  tank Operations 
(D-3-1 and -2) 

Wet thermal-neutron tubes East D20 tank Operations 
(D-4-1 and -2, D-6-1, -2, 
-3, - 4 ,  and -5) 

National Low-Temperature Southwest corner Solid State 

Facilitya (NLTNIF) 
Neutron Irradiation of pool 

aconstruction in progress. 

Demineralizer Performance 

Table 10 gives detailed information on the condition of the primary 
water system for the preceding year and pertinent data on the performance 
of the bypass demineralizer. 

SUMMARY OF SURVEILLANCE TESTS AT THE BSR 

Table 1 1  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 test per month or 
longer. Other surveillance requirements which are not reported are satis- 
fied by routine completion of daily and weekly check sheets, start-up 
checklists, hourly data sheets, the operating l og  book, and miscellaneous 
quality assurance tests. 



Table 10. Demineralizer performance data 

Gross gamma Specific resistance 
Run Initiation Termination Throughput ( cpm/mll pH (ohm-cm) 
NO date date (ga l  1 In out In Out In Out 

57 
58 
59 
60a 
61 
62 
63 
64 
65 
66a 
67 
68 
69 
70a 
71b 
72  
73 
74 
75a 
76 
77 
78 

1 1-20-79 
4-9-80 
5-30-80 
6-3-80 
8-5-80 
11-4-80 
3-2-8 1 
6-29-81 
8-1 2-8 1 
9- 19-8 1 
1-4-82 
4-7-82 
7-9-82 
9-22-84 
8-3 1-83 
6-5-84 
3- 13-84 
2-16-85 
4-2-85 
7-19-85 
12- 10-85 
4-1 1-85 

4-8-80 
5-29-80 
6-2-80 
8-4-80 
10-30-80 
2-26-8 1 
6-20-8 1 
e .. 1 1-8 1 
9-8-81 
1-3-82 
4-5-82 
7-8-82 
7-27-82 
8-30-83 
5-15-84 
9-1 1-84 
2-8-85 
4-1-85 
7-16-85 
12-6-85 
4-9-86 

2,750,000 
1,000,000 

5,000 
1,750,000 
1,850,000 
2,600,000 
2,200,000 
i ,250,000 

425,000 
850,000 

2,400,000 
2,000,000 

7S0,OOO 
1,900,000 
2,693,560 
2,85 1,200 
2,650,000 
1 , 1 14,560 
3,389,760 
4,354,460 
3,543,400 -- 

1,866 
1.979 
1,950 
1,929 
1,824 
1,587 
1 , 2 7 1  

2,163 
1,666 
1,874 
1,841 
1,962 

527 
2,961 

2,467 
2,565 
3,337 
3,727 
1,263 

1,941 

-- 

-- 

134 5.3 5.5 1,084,000 
123 5.3 5.5 808,000 
125 5.3 5.6 774,000 
106 5.4 5.6 1,278,000 
118 5.4 5.6 1,148,000 
110 5.4 5.6 1,368,000 
151 5.5 5.7 1,233,000 

142 5.2 5.4 445,000 
119 5.4 5.6 1,138,000 
150 5.4 5.6 970,000 
138 5.3 5.5 915,000 
129 5.2 5.4 720,000 
59 5.2 5.4 1,180,000 

166 5.6 5.8 1,030,000 
-- 5.5 5.7 1,025,000 

230 5.6 5.9 758,000 
468,000 

28 2 5.7 6.1 7 36,000 
196 5.7 5.9 840,000 
104 5.7 5.8 1,023,000 

141 5 . 4  5.7 896,000 

5.6 6.1 -- 

-- -- -- -- 

2,038,000 
1,832,000 
1,538,000 
3,466,000 
2,600,000 
4,319,000 
3,960,000 

1,126,000 
1 'I 980,000 
1,691,000 
1,841,000 
1,136,000 
2,034,000 
1,830,000 

1,289,000 
1,501,000 
1,590,000 
1,818,000 
2,033,000 

c 
w 

2,253,000 

2,000,000 

-- 
aNew resin in the demineralizer columns. 
bThe demineralizer operated on low flow (approximately 7 gpm) from September 26, 1983, to 

January 17,  1984, due to a failure of the booster pump. 
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Table 11. Summary of surveillance tests at the BSR 

Test 
Most recent Previous 

test test 

Biennial tests 

Inspection of the shim-safety rods 9-23-85 

Annual tests 

3-21-86 

9-17-85 

3-20-86 

3-20-86 

Core AT channel calibration 

Primary coolant f l o w  channel calibration 

Pool water-level channel calibration 

Maximum rate of reactivity addition by the 
shim-safety rods 

Reactivity assigned to the servo-control 
system 

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

3-22-85 

3- 13-86 

Semiannual 

8-28-84 

9-17-85 

12- 13-84 

10-1-85 

12-1 2-85 

12 -1 3-84 

6-7-85 

Cell-ventilation filter efficiency 

A. Elemental iodine 
B. Dioctyl phthalate 

Radiation monitoring equipment calibration 

Stack radiation monitor calibration 

Ouar t er lv 

12-19-85 9-26-85 
12-19-85 9-26-85 

2-28-8 6 12-2-85 

10-8-85 6-6-85 

Safety channel No. 1 caltbration 

Safety channel No. 2 calibration 

Safety channel No. 3 calibration 

Log-N channe 1 Cali brat ion 

3-18-86 12-1 1-85 

3-18-86 12-1 1-85 

3-18-86 12-11-85 

3-18-86 12-11-85 
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Table 11. (Continued) 

Test 
Most recent Previous 

test test 

guarterly (continued) 

Fission chamber channel calibration 3-18-86 12-11-85 

Flapper valve position channel functional 
test 

Measurement of release time and time of 
flight for the shim-safety rods 

3- 20-8 6 12- 19-85 

3-20-86 12- 12-85 

Containment closure system functional test 3-20-86 12- 18-85 

In-leakage during containment mode 3-20-86 1 2- 18-85 

Calibration of shim-safety rods 

Pool water l e v e l  high 

Others 

3-22-85 9-12-83 

1-3-86 -- 
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POOL CRITICAL ASSEMBLY 

OPERATIONS 

The Pool Critical Assembly (PCA) is shutdown for shim-safety rod 
magnets and associated electronic components upgrading. 
activities for the quarter are listed in Table 12. 

The operational 

Table 12. Summary of PCA operational activities 

Date Remarks 

2-24-86 Pulled up each o f  the 35 PCA fuel elements and measured the gamma 
activity 

MAINTENANCE AND CHANGES 

PCA maintenance activities are reported in Table 13. 

Table 13. Summary of PCA matntenance activities 

Date Remarks 

2-13-86 Replaced broken hasp on control room door 
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SURVEILLANCE TESTS AT THE PCA 

Shim-safety rod magnets and a s s o c i a t e d  e l e c t r o n i c  components are being 
upgraded a t  t h e  PCA. U n t i l  t h i s  work i s  completed,  i t  w i l l  no t  be p o s s i b l e  
t o  make a l l  t h e  s u r v e i l l a n c e  tests r e q u i r e d  at t h i s  f a c i l i t y  by t h e  Tech- 
n i c a l  S p e c i f i c a t i o n s .  Thus, a waiver  of t h e  PCA Technica l  S p e c i f i c a t i o n s  
s u r v e i l l a n c e  test requi rements  d u r i ?  t h e  proposed mod i f i ca t ion  and compo- 
nen t  replacement  pe r iod  was granted. f 

lLet ter  t o  B. L. Corbe t t  from K. H. P o t e e t ,  s u b j e c t  "Waiver O E  Sur- 
v e i l l a n c e  Tests a t  t h e  PCA," March 26 ,  1985. 

.................... . .............. ................. 
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