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BULK SHlgtDaMt FACILITX QUARTERLY REPORT 
APRIL, HAY, UOD dwlg 1985 

The BSR opera ted  a t  a n  average power level of 1134 kW for 5.1% of 
t h e  time d u r i n g  Apri l ,  May, and June. Water-quality c o n t r o l  i n  b o t h  t h e  
reactor primary and secondary cooling systems was s a t i s f a c t o r y .  

The PCA is shutdown for sh im-sa fe ty  rod magnets and a s s o c i a t e d  elec- 
t r o n i c  components upgrading. 

BULK SHIELDING FACILITY 

OPERATIONS 

The BSR remained down f o r  most of t h e  q u a r t e r  due t o  no r e q u e s t  t o  
ope ra t e .  
NLTNIF workshop demonstrat ion,  MLTNIF flux mapping, new f i s s i o n  chamber 
c a l i b r a t i o n ,  s e r v o  excessive-act ion f u n c t i o n a l  checks, personnel t r a i n i n g ,  
and u n i v e r s i t y  s t u d e n t  t r a i n i n g ,  

The b r i e f  p e r i o d s  of o p e r a t i o n  were used fo r  f u n c t i o n a l  checks, 

The pre l iminary  work for  t h e  Nat iona l  Low-Temperature Neutron Irradi- 
a t i o n  F a o i l i t y  (NLTMIF) i n s t a l l a t i o n  con t inues  on schedule .  

The new core loading 102 is shown i n  Fig. 1. 
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F i g .  1. Core l o a d i n g  1 0 2 ,  BSR. 
U C N - 8 5 0 4  
3 7-78] 



3 

Table 1 .  Basic operating data 
(April-June 1985) 

This Last Year 
quarter quarter to date  

Total energy, kWd 5,263 9 9 857 7,560 

Average operating power, kW 1,134 1,370 1,252 

Time operating, rb 5.1 8 .O 6.6 

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

Reactor wat r rad ioac t iv j  t.y, 3,  337a 2,565 2, 951a 
counts min-7 ml-1 (av) 

Reactor water r e s i s t i v i t y ,  1,6?1,000 1,0599000 1,365,000 
ohm-cm (av) 

Research samples 0 1 1 

aAverage water r a d i o a c t i v i t y  during operating time. 

There were no unscheduled shutdowns during the  quarter. Table 2 gives 
an analysis of t h e  scheduled shutdowns. 
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Table 2. Analysis  of shutdowns 

Descr ip t ion  of shutdown Number Downtime ( h )  

Schedule# 

Experimenters: 

No r e q u e s t  t o  o p e r a t e  

Reactor Operations:  

Univers i ty  of Kentucky approach-ta- 
c r i t i c a l ,  rod c a l i b r a t i o n s ,  and 
s tar  t u p s  

Q u a r t e r l y  checks  

Servo excess ive-ac t ion  f u n c t i o n a l  cheeks 

Tra in ing  

Subto ta l :  

Unschedu1.d 

Experimenters : 

Reactor Operations:  

S u b t o t a l :  

TO TAL : 

3 

1 

1 

2 

A 
11 

0 

e 
0 

11_ 

1483.450 

18,550 

96.000 

192.000 - 
2072 "61 9 

0 

Maintenance and Chanffes 

Maintenance and changes t o  t h e  i n s t r u m e n t a t i o n  components in t h e  eom- 
p l e x  are  l i s t e d  i n  Table 3. 

Maintenance and changes of the process s y s t e  81'6 l i s t e d  i n  
Table 4. 
i n  Table  5. 

Maintenance and changes of the  mechanlcal systems are l i s t e d  
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Table 3. Maintenance and changes, i n s t r u m e n t a t i o n  and c o n t r o l s  

_ _  _ _ ~ - -  

Date Components Troublelchange Reason f o r  maintenance 

4-2-85 

4-1 5-85 

Servo 

SbJ CAM 

Too a c t i v e  Stablize rod a t  power 

S e n s i t i v e  Lo Raised low-level alarm 
alarm t o  2200 cpnr 

Clutch  switch Completed post-maintenance 
functional checks 

4- 17-85 NO. 3 shim-safety 
rod 

4- 1 9-85 Servo execessive 
action 

New annunciator Funct iona l  t,ast (change 
memo No. 5'7) 

4-23-85 Servo Too a c t i v e  S t a b l i z e  for 2-MW opera- 
t i o n s  

4-24-85 Log count  ra te  
meter 

Routine Ad jus ted 

4-24-85 No. 1 s a f e t y  Failed Readout s t u c k  a t  5% 

4-30-85 Miscellaneous 
tempera ture  
recorder 

Routine Wired t o  p r i n t  p o i n t s  

5-9-85 sw CAM Routine Func t i QnaJ. (?ti ec ICs 

5-13-85 Servo excess ive  
a c t i o n  

New annunc ia to r  Change memo No. 57, 
complete 

5-15-85 Log4 period 
r e c o r d e r  

Drive motor Replaced I ~ ~ O ~ Q P  
f a i l e d  

5-15-85 Miscellaneous 
tempera ture  
r e c o r d e r  

Routine Rezeroed 

5-15-85 Decay tank level 
gauge 

Routine Replaced and set  zero 

5-16-85 SW CAM S e n s i t i v e  Lo Raised low-level alarm 
a1 arm tQ 3000 CpEl 
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Table 3. (Continued) 

Date Components Trouble/chang;e Reason f o r  maintenance 

5-17-85 No, 5 s h i m s a f e t y  Rod dropped Rod dropped du r ing  a 
rod  power change 

6-4-85 Ins t rumen t s  Routine Q u a r t e r l y  check 
to 

6-1 0-85 

6-18-85 NW CAM Routine Repaired char t  drive 

6-19-85 Pump house monitron F a i l e d  Monitkon would R O ~ .  reset 

6-24-85 Log-N power supply F a i l e d  Replaced power supply  

Table 4.  Maintenance and changes,  p rocess  systems 

Date Compone n t Trouble/change Reason f o r  rnalntenance 

4-2-85 

4-8-85 

4-1 8-85 

4-1 8-85 

4-29-85 

4-29-85. 

Contro l  room AC Failed Replaced b e l t  

Skimmer f i l t e r  p ipe  Obsolete Removed o b s o l e t e  p i p i n g  
ake room for  SW CAM 

i n  order t o  clear walkway 

West laboratmry Routine I n s t a l l e d  new h a s p  
door  

R e s i s t i v i t y  meter Failed meter Replaced punly klouse meter 

Cell v e n t  f low Routine Adjusted t o  4,500 cfm 

Skimmer f i l t e r  p ipe  Replacement Replacement p i p e  i n s t a l l e d  



7 

Table 4. (Continued) 

~~ ~~ - 

Date Component Trouble/change Reason for  maintenance 

4-30-85 

5-8-85 

5-1 6-85 

5-21-85 

5-24-85 

5-2 8-8 5 

6-4-85 

6-5-85 

6-6-85 

6- 7 7-85 

6-1 9-85 

Secondary P loa  t 
v a l v e  

Primary PUITJY, gauges 

Below-ground v a u l t  

Auxi l ia ry  NOG and 
a i r  header 

Ins t rument  bridge 

Primary pump 

Tower r e t u r n  d r a i n  
1 irre 

Tower c o r r o s i o n  
sample 

Acid l i n e  check 
v a l v e  

Primary heat 
exchanger 

Primary heat 
exchanger 

Routine 

Routine 

Routine 

Routine 

Modified 

Routine 

Fa i l ed  

Routine 

F a i l e d  

Routine 

Routine 

Returned t o  s e r v i c e  

Replaced both s u c t i o n  and 
discharge gauges 

I n s t a l l e d  electric sump 
Pump 

I n s t a l l e d  t o  s e r v e  NLTNIF 

Modified l a d d e r  t o  a l ign 
wi th  e n t r a n c e .  Modified 
p o s t  and c h a i n s  for  s a f e t y  

Tightened shaft packing 
gland t o  reduce water leak 

Replaced and ref i l led ex- 
cava ted hole 

I n s t a l l e d  brackets for  
sample s u p p o r t  

Repaired 

Removed both heads fo r  
c l e a n i n g  

Replaced both teads along 
w i t h  nex gaskets 



Table 5. Maintenance and changes, mechanical system 

Date Components Trouble/change Reason for  maintenance 

4-17-85 No. 3 shim-safety 
rod drive  assembly 

4-17-85 No. 2 shim-safety 
rod drive  assembly 

6-3-85 No. 1 shim-safety 
rod dr ive  assembly 

6-13-85 Ion chamber mount- 
ing  bracket. 

Stuck c lu tch  Cleaned switch 
switch 

Routine Functinal. checks 

Routine Cleaned c lu tch  switch and 
push rod 

New experiment Prepare to test new 
f i s s i o n  chamber 

$herational Activit i es  

The operational a c t i v i t i e s  for t h e  quarter are l i s t e d  i n  Table 6 .  

Table 6 Operational a c t i v i t i e s  

Date Remarks 

4-12-85 Moved 3 spent fuel elements t o  t h e  ORR pool 
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ExDeriments 

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

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

Date Remarks 

4-1-85 I n s t a l l e d  i n  CP-49 a s h i e l d  and mockup c o n t a i n i n g  f l u x  
monitors 

4-3-85 Removed S%Ji(?ld and mockup from CP-49 and placed i n  pool 
storage 

4-4-05 Removed f l u x  monitor  from mockup. Weighed two new c r y o s t a t s  
t o  determine b a l l a s t  weight  

4-8-85 Removed f l u x  monitor  t o  S.S. l a b o r a t o r y  

4-1 8-85 Dropped pool water level 2 5n. for platform maintenance 

5-16-85 Six-in.  c e l l  vent d u c t  connected t o  the  v e r t i c a l  s e c t i o n  of 
the e x i s t i n g  cel l  v e n t  d u c t  o n  the s o u t h  s i d e  of Bui ld ing  
3010 

5-30-85 Set up catwalk br idge and moved reactor i n  preparation for  
visitors 

6-3-85 Relocated catwalk b r i d g e ,  i n s t a l l e d  west personnel  b r idge ,  
r.errloved core piece and s t o r e d ,  and i n s t a l l e d  aluminum plug 
in CP-49 

6-1 9-85 I n s t a l l e d  a 900-pound base on l i q u i d  helium storage vessel 
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Changes i n  t h e  fuel i nven to ry  are repor t ed  i n  Table  8 ,  

Table 8. Fuel  and shimsafety rod s t a t u s  

This Last Year 
q u a r t e r  quarter. t o  d a t e  

Fue l  e lements  dep le t ed  0 0 0 
Shim-safety rod f u e l  elemelzts dep le t ed  C 0 0 

New fuel e lements  placed i n  s e r v i c e  0 1 1 
New sh im-sa fe ty  rod fuel e lements  placed 0 0 0 

P a r t i a l 1  dep le t ed  shim-safety rod fue l  6 6 6 

New f u e l  e lements  a v a i l a b l e  for u s e  1 1 1 

New shim-safety rod fuel e lements  a v a i l a b l e  7 7 7 
P a r t i a l l y  dep le t ed  fuel e lements  E v a i l a b l e  28 31 30 

New boron s t a i n l e s s  s teel  shim rods placed G 0 G 

Boron s t a i n l e s s  steel  shim rods i n  service 6 6 6 
Boron s t a i n l e s s  steel  shim rods a v a i l a b l e  1 1 1 

i n  s e r v i c e  

elemen I s 

for use ( i n c l u d e s  core) 

i n  service 

for  use 

merirnent F a c i l i t i e s  AssiRnnm-t-9 

Experinlent f a c i l i t i e s  ass ignments  a r e  l ls ted i n  Table 9. The t ubes  
of t h e  east  D20 tank are not permanently a s s igned ;  they have been used by 
various Laboratory personnel  for  short-term sample i r r a d i a t i o n s .  
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Table 9. Experiment fac i l i t i es  assignments  

F a c i l i t y  Locat ion D i v i s i o n  or sponsor  

Dry thermal-neutron tubes East D20 tank Gperati on s 
(D-3-1 and -2) 

Wet thermal-neutron t u b e s  East D20 tank Opera t ions  
(D-4-7 and -2, 0-6-1, -2, 
-3 1 -4, and - 5 )  

Nat iona l  Low-Temperature Southwest c o r n e r  Solid State 
Meu t r o n  I r r a d i a t i o n  of pool 
Faci l i  tga ( MLTNIF) 

%onstsuct ior .  i n  progress, 

Bemineral izer  P e r f o a a n c e  

TabRe 10 g i v e s  detai led informat ion  o n  t h e  c o n d i t i o n  of t h e  primary 
water  system for  t h e  preceding year and p e r t i n e n t  data 011 t h e  performance 
of t h e  bypass deminera l izer .  

SUMMARY OF SURVEXLLANCE TESTS AT THE BSR 

Table 11 is a t a b u l a t i o n  o f  the complet ion dates of the s u r v e i l l a n c e  
tests r e q u i r e d  by t h e  TechnlcaL S p e c i f i c a t i o n s .  This table contains a31 
t h e  surveillance tests scheduled for  f r e q u e n c i e s  of one test p e r  month o r  
longer .  
f i e d  by r o u t i n e  complet ion of d a i l y  and weekly check sheets, s t a r t - u p  
c h e c k l i s t s ,  hour ly  data  sheets, t he  o p e r a t i n g  log book, and misce l laneous  
quality assurance  tests. 

G t k r e r  s u r v e i l l a n c e  requi rements  which are n o t  reported are s a t i s -  
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Table l'i. Smn.a ry  of s u r v e i l l a n c e  tests a t  the BSR 

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

test; t es t  

Biennia l  test  S 

I n s p e c t i o n  of t h e  shim-safety rods 

Bnnual tests 

Core AT channel  c a l i b r a t i o n  
Primary coolant f low channel  c a l i b r a t i o n  
Pool-water l e v e l  channel  c a l i b r a t i o n  
Maximum rate of r e a c t i v i t y  a d d i t i o n  by t h e  

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

S u b c r i t i c a l i t y  wi th  each sh im-sa fe ty  rod a t  

s h i w s a f e t y  rods 

systern 

its upper l i m i t  w h i l e  all o t h e r  shim-safety 
rods  are f u l l y  i n s e r t e d  

C e l l - v e n t i l a t i o n  f i l t e r  e f f i c i e n c y  
A. Elemental  i o d i n e  
B. D ioc ty l  p h t h a l a t e  

Radia t ion  monitor ing equipment c a l i b r a t i o n  
S tack  r a d i a t i o n  monitor c a l i b r a t i o n  

mart e r l y  

Sa fe ty  channel  No, 1 c a l i b r a t i o n  
Safety channel  No. 2 c a l i b r a t i o n  
S a f e t y  channel No. 3 c a l i b r a t i o n  
Log-N channel c a l i b r a t i o n  
F i s s i o n  chamber channel  c a l i b r a t i o n  
F lapper  va lve  p o s i t i o n  channel f u n c t i o n a l  

test 
Measurement o f  release time and time of 

f l i g h t  fo r  t h e  shim-safety rods  
Containment closure system f 'unc t iona l  test 
In-leakage du r ing  containment mode 

Other2 

C a l i b r a t i o n  of shim-safety rods 

8-28-84 

12-1 3-84 
12-1 3-84 
6-1 0-85 
6-7-85 

3-22- 8 5 

6-7-85 

1 2- 1 8-84 
12-26-84 
5-21-85 
6-6-85 

6-6-85 
6-6-85 
6-6-85 
6-6-85 
6-5-85 
6-1 0-85 

6-7-85 

6-1 1-85 
6-1 1-85 

3-22-85 

8-4-83 

9-1 4-84 
9-1 4-84 
12-1 3-84 
3-7-85 

12-1 3-84 

3-7-85 

4-1 9-84 
6-1 3-84 
3-2 1-85 
12-18-84 

3-6-85 
3-6-85 
3-6-85 
3-5-85 
3-5-85 
3-7-85 

3-7-8 5 

3-8-85 
3-8-85 

9-1 2-83 
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POOL CRITICAL ASSEMILY 

OPERATIONS 

The Pool Cr i t i ca l  Assembly (PCW) is shutdown fo r  s h i m s a f e t y  rod 
magnets and associated e l e c t r o n i c  components upgrading. Opera t iona l  
a c t i v i t i e s  are shown i n  Table 1 2 .  

Table 12. Opera t iona l  a c t i v i t i e s  

Date Remarks 

6-6-85 Removed t h e  Nos. 1 and 3 sh im-safe ty  rod d r i v e  u n i t s ,  t h e  
a u x i l l a r y  f i s s i o n  chamber, and t h e  primary f i s s i o n  chamber. 
S tored  t h e  components i n  Bui ld ing  3001. 

6-7-85 Moved 7 f u e l  e lements  from the  e ~ r e  t o  s t o r a g e .  Removed t h e  
i o n i z a t i o n  chamber housings c o n t a i n i n g  i o n i z a t i o n  chambers, 
No. 1 s a f e t y ,  No. 2 s a f e t y ,  No. 3 s a f e t y ,  log-N, and servo; 
s t o r e d  i n  Bui ld ing  3001. Sto red  chamber housings i n  t h e  
warehouse 

MAINTENANCE AND CHANGES 

No PCA maintenance a c t i v i t i e s  ape r e p o r t  this q u a r t e r .  
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SURVEILLANCE TESTS AT THE PCA 

Shim-safety rod magnets and associated e l e c t r o n i c  components are being 
U n t i l  t h i s  work is completed,  i t  w i l l  n o t  be possible upgraded a t  t h e  PCA, 

t o  make a l l  t h e  s u r v e i l l a n c e  tests requ i r ed  a t  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 the PCA Technical  S p e c i f i c a t i o n  
s u r v e i l l a n c e  test requi rements  dur inf  t h e  proposed mod i f i ca t ion  and compo- 
nen t  replacement  per iod  was granted .  

'Letter to  B. L. Corbett from H. H. Poteet, subjec t  "Waiver of Sur- 
v e i l l a n c e  Tests a t  t h e  PCA," March 26, 1985. 
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