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The BSR operated a t  an  average power l e v e l  of 1370 kW for 8.0% of 
t h e  time dur ing  Janumy,  February,  and March. Water-quality c o n t r o l  i n  
both the reactor primary and secondary cooling systems was s a t i s f a c t o r y ,  

Them PCA w a s  n o t  used dur ing  the qua r t e r .  

BULK SHIELDING FACILITY 

OPERATIONS 

The BSR remained doun for most of t h e  q u a r t e r  due t o  no reques t  to 
operate. The brief' perfods of opera t ion  were used far f i n c t i o n a l  checks, 
NLTNIF thermal teat ,  f l u x  mapping, rod c a l i b r a t i o n s ,  personnel t r a i n i n g ,  
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 ,  and sample i r r a d i a t i o n .  

The pre l iminary  uork for  t h e  Nat ional  Low-Temperature Neutron Irradi- 
a t i o n  F a c i l i t y  (NLTNIF) i n s t a l l a t i o n  cont inues  on schedule.  

Basic operating data for t h i s  period are g iven  in Table 1. 

The new c o r e  loading 102 (Pig. 1) wag made to  establish enough excess  
r e a c t i v i t y  to ove r r ide  peak xenon. 
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Table 1, Basic operating data 
( January-March 1985) 

This Last Year 
q u a r t e r  quarter t o  date 

Total energy, kWd 9,857 

Average operating power, kW 1,370 

Time opera t ing ,  % 8 e o  

Reae tor  a v a i l a b i l i t y  , % 99e9 

2 , 565 

Reactor water r e s i s t i v i t y ,  1,059,000 
ohm-cm (av) 

Research samples 1 

393 9 9 857 

920 1,370 

O e 5  8.0 

99.9 99.9 

( BO) a 2,5tXb 

1,289,000 1,059,000 

3 1 

%perating time very short;  therefore, no a c t i v i t y  buildup. 
bAverage water Pad ioac t iv i ty  dur ing  ope ra t ing  tfme. 

There were no unscheduled shutdowns dur ing  the  q u a r t e r ,  Table 2 g ives  
an a n a l y s i s  of the scheduled shutdowns. 



Table 2. Analysis of ~ h u t d Q ~ ~  

Descript ion of shutdom Number 

2 

Experimenters; 

lo r eques t  t o  o p e r a t e  

Reactor Operations: 

Quarter ly  checks 1 

Training and s i x  shim rod c a l i b r a t i o n s  _2 

Subtotal :  10 

Experimenters: 

Reactor Operations: 

Subtotal:  

TOTAL: 

Unscheduled 

8 

Q_ 

0 

1p, 

181 2.580 

96 .ooo 

1 9 $7 . 3 5 1 

0 

0 

Maintenance and changes to t h e  instrmmentation components i n  the cor&- 
plex are l i s t e d  in Table 3.  

M ~ ~ ~ t ~ ~ a ~ ~ e  and changes of t h e  pmcess system are list 
Table 4. 
in Table 5. 

Maintenance and changes of the mechanical systems are l isted 

The opera t iona l  a c t i v i t i e s  for the q u a r t e r  are listed i n  Table 6. 
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Table 3. Maintenance and changes, i n s t m e a t a t i o n  and c o n t r o l s  

Date Components Trouble/change Reason far maintenance 

1-7-85 

1-22-85 

1-31-84 

1-31-85 

2-1 1-85 

2-1 2-85 

2-1 9-85 

2-20-85 

2-26-85 

2-27-85 

3-7-85 

3-1 4-85 

3-1 5-85 

3- 19-85 

3-1 9-85 

Servo programed 
c o n t r o l l e r  

Lost run mode Reprogrammed far run 

Beating elements  
i n  f l o u  transmitter 
hutch 

Inadequate  Adapted for 220 V rather 
than 110 V 

High bay m n i t r o n  Erratic Retubed t o  eorltect 
erratic ope ra t ion  

Log gama r a d i a t i o n  
manitor 

Fa i l ed  Removed t o  shop for  
bench test 

No. 3 safety 
channel s e n s i t i v i t y  
switch 

Fa i l ed  I n s t a l l e d  a new stop on 
s e n s i t i v i t y  switch 

No. 3 safety 
channel 

Fa i l ed  Replaced recorder 
amplifier 

Primary flow trans- 
m i  t ter 

Damaged by a 
PPeeze 

Failed 

Rebui l t  

Failed 

Replaced wi th  a neu 
t r a n s m i t t e r  

High bay monltron Removed for repairs 

High bay lsonftron Reins t a l  led 

Servo programmed 
c o n t r o l l e r  

Replaced wi th  a spare 
u n i t  

5 R/h gamma monitor Upgrade I n s t a l l e d  new s o l i d  
s ta te  model 

Miscellaneous radi- 
a t i o n  reearder 

Erratic Repaired t h e  recorder 

Pump hourme PA 
system 

Upgrade Repaired by ins t a l  l ing  
new wire 

Removed, repaired, and 
r e i n s t a l l e d  

pH meter Fai lure  

Conduct ivi ty  meter Upgrade I n s t a l l e d  new u n i t  



Table 3. (Qontinued) 

Date Component Reason for mainternnee 

3-22-85 Conductivity probe Upgrade Instal led i n  anion 

3-27-85 Servo recorder Failure Replaced the kecorder 
amplifier mpliffel- 

Table 4. Maintenance and ahanges, process system 

Date Component Trouble/ohange Reason for 

1-21-85 

1-21-85 

2-20-85 

3-6-85 

3-7-85 
t h ru  

3-2 2- 8 5 

3-26-85 

Pool room steam 
heater 

Water supply header 
to south annex 

Water supply NLTNIF 
laboratory 

Anion eolumn 

Anion lower 
strainer arm 

Derarbneral izes  

Noise Beater noise int-erferred 
with  security supveil- 
hnc@ 

Ruptured Water froze i n  header 

Contractor welded new 
1-in. l i n e  for water 
supply 

Inspection 

Failure Removed for repair and 
installed new spray heads 

Precaution Replaced strainer i n  e x i t  
water l i n e  
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Table 5.  Maintenance and changes, meohanical system 

~~ - 

Date Components Trouble/ehange Reason for maintenance 

1-15-85 lo. 2 shim rod Faulty clutch Clutch switch malfbno- 
drive operation tioa, The push rod 

w a s  cleaned 

2-6-85 Tower fans ball Faulty Replaced makeup water 
f l o a t  valve ball float; valve 

3-12-85 North tower fan Operation Replaced 3s shot i n  the 
fa1 lure dodge coupling 

3-15-85 Walkover 

3-25-85 Bridge rail 

Mew 

New 

Installed over NLTNIF 
southwest cryostat p iping  

Instal led ra i l  stops for 
positioning reactor to 
align with NLTND cryo- 
stat 
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Date 

1-21-85 

2-5-85 
2-6-85 

2-8-85 
2-1 1-85 

2-1 1-85 
2-1 3-85 

2-1 4-85 
2-16-85 
2-1 9-85 
2-22-85 
2-24-85 

2-26-85 
2-26-85 

2-27-85 

2-28-85 

2-28-85 

3-1-85 

3-5-85 
3-5-85 

3-6-85 

Water supply t o  annex valved out; due t o  f rozen  ruptured 
l i n e  
Conducted t r a i n i n g  f o r  UT s t u d e n t s  ( A X  and RC) 

Conduoted t r a i n i n g  for UT s t u d e n t s  (ATC and Re) 
Conducted t r a i n 1  for UT s t u d e n t s  (AT@ and Re) 
Conduoted t r a i n i n g  for UT ~ t ~ d e n ~ s  (ATC a 

Valved of f  steam t o  hea tw loca ted  i n  southwest corner  of  
pool room due to  a s t e m  leak 

Added biocide treatment t o  anion aal 
Conducted r e q u a l i f i c a t i o n  s t a r t u p  test 
Regenerated deminera l izer  cation colu 
Regenerated deminesal izer  anion @sl 
Placed deminera l izer  in s e r v i c e  

t r a i n i n g  for LSU s t u d e n t s  
Closed f l a p p e r  valve and. star t  
F i l l e d  MLTNIF l i q u i d  nitrogen trap twice pe r  shift 
F i l l e d  NLTNIF l i q u i d  n i t rogen  t r a p  twice pe r  shift 
Remaved deminera l izer  from service 
I n s t a l l e d  f l u x  monftora i n  BSR core 
Returned deminera l izer  t o  semiae 

Made f l u x  run and re v@d flux wires f o r  deoa 

Made measurements in prepa ra t ion  for  calibrating ion chamber 
for  IhC 

Conducted r e q u a l i f i c a t i o n  s t a r t u p  test 
A nonskid en t r ace  i n s t a l l e d  a t  narthwe t ent rance  t o  poal- 
Foam 

primary pump fa r  d e  I s t a r t u p  t r a i n i n g  
ved deminera l izer  frm s e r v i c e  due t o  a flow restric- 

Conducted r e q u a l i f i c a t i o n  startup t r a i n i n g  
Renoved water and msin f ro  anion ~ o i ~ r n n  and discover& 
that t he  f i v e  p l a s t i c  s t r a i n e r  heads had broken or cracked 

~ e ~ t a r ~ ~  pool primary flow, 1,OQO gpm 



Fig. 6. (continued) 

Date Remarks 

3-8-85 Sent  three d r u m  of spent  r e s i n  to  b u r i a l  ground 
3-8-85 Conducted r e q u a l i f i c a t i o n  t r a i n i n g  
3-1 1-85 Made NLTNIF r e a c t i v i t y  measurement a t  24-watts power l e v e l  
3-1 2-85 Operating reactor a t  2 MW to  e s t a b l i s h  thermal equi l ibr ium 

i n  prepara t ion  for  t h e  NLTNIF boiling v e r i f i c a t i o n  test 
3- 1 4-85 Switched reactor con t ro l s  from au to  t o  manual for noise 

ana lys i s  t e s t i n g  
3-1 5-85 I n s t a l l e d  s h i e l d  and mockup and made MLTNIF run  t o  veriFy 

3- 1 8-85 Removed NLTNIF mockup and s h i e l d  f r o m  core t o  pool storage 
3-1 8-85 Replatled a f'uel element and re loca ted  oae f'uel element t o  

form core 102 
3-1 8-85 Reactor operated for refueling or i t ica l  run  
3-1 8-85 Calibrated shim pods Nos. 1, 2, and 3 while a t  t h e  4-kW 

power l e v e l  
3-22-85 Calibrated shim rods HOS. 4 ,  5, and 6 whi le  a t  the  4-kW 

power l e v e l  
3-22-85 Treated t h e  secondary s y s t e a  
3-25-85 C Q K ~ ~ U C ~ ~  training for MSU students, AX, and RC 
3-2 5-8 5 

nonboiling CalCulatiOnS 

Reactor operated a t  2 MM t o  establish xenon equi l ibr ium 
for MSU t r a i n i n g  

3-25-85 
3-26-85 
3-26-85 
3-27-85 

3-29-85 

Loaded anion oolumn with 21 f t3  of IRA-400 r e s i n  
Backwashed and r insed  c a t i o n  and anion column 
Irradiated sample for  N&C d i v i s i o n  a t  2 MW for 100 min 
Conducted training for MSU s tuden t  erformi t h e  xenon 
over r ide  experiment while  a t  t h e  4- W powernffevel 
Transferred t h e  H&C d i v i s i o n  irradiated sample from 03-2 
t o  the  w e s t  d ry  tubes for  temporary storage 

f: 
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Wark r e l a t i n g  t o  t h e  Mational Low T 
F a c i l i t i e s ,  M.,TND has been l i s t e d  i n  Ta 

Table 7. Experiment faci l i t ies  acr t ivi ty ,  NL 

Date Remarks 

1-2-85 

1-4-85 

1-25-85 

2-4-85 

3-1 1-85 

3-2 1-85 

c r y o s t a t  asse l y  and  adjust^ le  
refnstalled i n  pool 

Attempted installing c r y o s t a t  heat. exchanger, 4ou 
error, and re turned  it t o  the shop for modif icat ions 

I n s t a l l e d  care pleee ( sh i e ld )  in CP-149. Enst lad cryostat 
Into s h i e l d  us ing  u n d e ~ w a t ~ r  par i scape  to aid alignment. 
Marked Bridge ra i l s  with soribe mark far convenience of 
a l ign ing  c r y o s t a t  i n  t h e  fbture 

~ e ~ ~ ~ ~ d  c r y o s t a t  and s h i e l d  and stored them i n  PO 

F i t t e d  h e a t  exchangers Into c r y a s t a t ,  then re 
f inal  ad jus tmen t. 

Placed inside section of cryostat i n  p o s i t l o n  for  clear 
test, t h e e  removed it for inop alterat%ons 

Installed c r y o s t a t  heat excha 

Operations made r e a c t i v i t y  
c r y o s t a t  i n  core. Removed fsom CDFB and stored 

couples from the NLT 

I n s t a l l e d  f l u x  n i t o r  8n mockup cryostat 
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i?!sL 
Changes i n  t h e  f ie1 inventory are reported i n  Table 8, 

T a b l e  8. Fuel  and shim rod s t a t u s  

This Last Year 
q u a r t e r  q u a r t e r  t o  date 

Fuel  elements depleted 
Shim-safety rod h e 1  elements depleted 
New f u e l  elements placed i n  servioe 
Mew shim-safety rod fhel elements placed 

P a r t i a l l y  depleted sbint-safety rod fuel 
New f u e l  elements a v a i l a b l e  for  use 
N e w  shim-safety rod h e 1  elements available 
P a r t i a l l y  depleted fuel elements a v a i l a b l e  

New boron s t a i n l e s s  steel shim rods placed 

Boron s t a i n l e s s  steel shim rods i n  s e r v i c e  
Boron s t a i n l e s s  steel shim rods a v a i l a b l e  
for u s e  

i n  service 

for u s e  ( inc ludes  uore) 

in service 

5 

1 
7 

30 

0 

6 

1 

6 
2 

7 
30 

0 

6 

I 

6 
1 
7 
30 

0 

6 
1 

A s w e n t g  

Experiment facil i t ies assignments are listed in Table  9. The tubes 
of t h e  east D20 tank are n o t  permanently assigned; they have been used by 
var ious  Laboratory personnel for short-term sample i r r a d i a t i o n s .  
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n t  facil i t ies assignments 

Dsy thermal-neutsan tubes East D20 t a  Operations 
(R-3-1 and -2) 

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

Hational Law-Temperature & l i d  State 
Neutron I r r a d i a t i o n  
F a c i l i t y a  (NLTNIF) 

Table 10 g ives  de t a i l ed  i n f o m a t i o n  on t h e  e o n d i t i  D of t h e  prima 
n the p e r f o r m  water system for t h e  preceding year  and p e r t i n e n t  data 

of t h e  bypass demineralizer.  

ARY OF SURVEILLANCE TESTS AT THE BSR 

Table I 3  is 8 t a b u l a t i o n  of t h e  completion dates of the s u r v e i l l a n c e  
tests required by the  Technical Spec i f i ca t ions .  This table con ta ins  all 
t h e  s u r v e i l l a n c e  tests scheduled for fr uencies of one test per  month ar 
longer. sat1 
Pied by  rout^^@ completion of d a i l y  and weekly check sheets, start-up 
checkl i s t s ,  hourly data sheets, t h e  ope ra t ing  l o g  book, and miscellaneous 
quality assurance testa. 

Other s u r v e i l l a n c e  requirements which are n o t  rep r t e d  ape 



Table 10. Demineralizer performance data 

Spec i f i c  resistance 
Run I n i t i a t i o n  Terminat ion Throughput DH A 
No. date date (gal 1 I n  Out I n  Out fR O u t  

53 
54 
55 
56 
57 
58 
59 
6 Oa 
61 
62 
63 
64 

66a 
67 
68 
69 
70: 
71 
72 
73 
74 

65 

9-19-78 
12-19-78 
4-1 1-79 
7-27-7 9 
31-20-79 
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 
9-19-81 
1-4-82 
4-7-82 
7-9-82 
9-22-84 
8-31-83 
6-5-84 

2-16-85 
9-1 3-84 

12-29-78 
4- 1 0-7 9 
7-24-79 
11-1 9-79 
4-8-8 0 
5-29-80 
6-2-80 
8-4-80 
1040-80 
2-26-81 

8-1 1-81 

1-3-82 
4-5-82 
7-8-82 
7-27-82 

5- 1 5-84 
9-1 1-84 

4- 1-85 

6-20-81 

9-8-81 

8-30-83 

2-8-85 

2,580,000 
3,040,000 
2 ~50,000 
2 ,  ~ 0 0 , 0 0 0  
2 j 750 9 000 
1,000,000 

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

425,000 
850,000 

2,400,000 
2,000,000 

750,000 
1,900,000 
2,693,560 
2,851,200 
2,650,000 
1,114,560 

2,194 

2,188 
1,891 
1,866 
1.919 
1,950 
1,929 

1,587 
1,271 
1,941 
2,163 

1,964 

1,824 

1,666 
1,874 
1,841 

527 
2,961 

2,467 

1,962 

=- 

2,565 

163 
134 
164 
138 
134 
123 
125 
106 
118 
110 
151 
141 
142 
119 
150 
138 
129 
59 

166 

2 30 
_I 

*I 

5.6 5.8 
5.6 5.9 
5.5 5.7 
5.3 5.5 
5*3 5.5 
5.3 5.5 
5.3 5.6 
5.4 5.6 
5.4 5.6 
5.4 5.6 
5.5 5.7 
5.4 5.7 
5.2 5.4 
5.4 5.6 
5.4 5.6 
5.3 5.5 
5.2 5.4 
5.2 5.4 
5.6 5.8 
5.5 5.7 
5.6 5.9 
5.6 6.1 

1,194,900 

1,006,OOO 
971,000 

1,084,000 
808,000 
774,000 

1,278,000 
1,148,000 
1,368,000 

896 ,000 
445,000 

1,138,000 

i,ia3,000 

f ,233,000 

970,000 
91 5,000 
720,000 

1 ,l80,000 
1 ,030,OOO 
1,025,000 

758,000 
468 *OOO 

3 8 297,000 
1.918,OOO 
? ,675,OOO 

2,038,000 
1 , 832,000 
1,538,000 

1,743 ,000 

3,466,000 4 2,600,600 w 
4 9 319 9 000 
3,%0,000 
2,258,000 
1,126,000 
1,980,OOO 
1,691,000 
1,841,000 
1,136,000 
2,034,000 
1,830,000 
2,000,000 
1,289,OOO 
19501,000 

aMew resin i n  the demineralizer columns. 
bThe demineral izer  operated on low flow (approximately 7 gpm) from September 26, 1983, t o  

January 17, 1984, due t o  a f a i l u r e  of t h e  booster  pump. 



Table 11. Sumasp of s u r v e i l l a n c e  teats a t  t h e  BSR 

Tes t  
Mast recent PP.eviau3 

test  test 

Inspec t ion  of t h e  s h i m s a f e t y  rods  8-4-83 

Annual te sts 

Core ,T channel c a l i b r a t i o n  
Primary coolan t  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 o f  reactivity a d d i t i o n  by the 

Reac t iv i ty  assigned t o  t h e  servo-control  

S u b c r i t i c a l i t y  w i t h  each shim-safety rod a t  

shim-safety rods 

system 

its upper l i m i t  whi le  a l l  other shim- 
s a f e t y  rods are f i l l y  i n s e r t e d  

12-13-84 9-14-84 
12-1 3-84 9-1 4-84 
12-13-84 9-14- 
3-7-85 12-1 2-84 

12-73-84 

3-7-85 

Cel l -ven t i l a t ion  f i l ter  e f f i c i e n c y  
A. Elemental i od ine  12-18-84 4-19-84 
€3. Diootyl  ph tha la t e  12-26-84 6-13-84 

Radiat ion monitoring equipment c a l i b r a t i o n  3-21-85 9-1 9-84 
Stack r a d i a t i o n  monitor c a l i b r a t i o n  12-18-84 9-1 

Safe ty  channel No, 1 c a l i b r a t i o n  
Sa fe ty  channel No. 2 c a l i b r a t i o n  
Safety channel No, 3 c a l i b r a t i o n  
Lsg-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  
Flapper  va lve  p o s i t i o n  channel func t iona l  

test 
Measurement of release time and t i m e  of 

f l i g h t  for the shim-safety rods 
Containment c losu re  system f 'unctional test 
In-leakage dur ing  containment mode 

Qthers 

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

3-7-85 

3-8-85 

12-1 1-84 
12-4 1-84 
12-1 1-84 
12-1 7-89 
12-1 3-84 

12- 12-84 

12-29-88 

Cal lb ra t ion  o f  shim-safety rods 3-22-85 9-12-83 
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POOL CRITICAL ASSEMBLY 

OPERATIONS 

The Pool Critical Assembly (PCA) was no t  used during t h e  qua r t e r .  
Operational a c t i v i t i e s  are shown i n  Tab le  12, 

Table 12. Operational a c t i v i t i e s  

Date Remarks 

1-7-85 

1-9-85 
1-9-85 
1-22-85 

Removed p res su re  v e s s e l  mock-up assembly and base u n i t  from 
PCA south core face t o  no r th  poolside 
Pressure v e s s e l  mock-up assembly s e n t  to  b u r i a l  ground No. 6 
Mock-up assembly base s e n t  t o  warehouse for s t o r a g e  
Started a p r e s t a r t u p  checkout i n  preparat ion f o r  UT s tuden t  
t r a i n i n g  scheduled for 1-23-85; however, t he  No. 2 d r i v e  
u n i t  magnet shorted to  ground. Since there was no s p a r e  
magnet a v a i l a b l e ,  the UT s t u d e n t  t r a i n i n g  was s h i f t e d  t o  t h e  
BSR 
Stored PCA No. 2 drive u n i t  i n  Building 3001, 1 s t  floor west 
a t  PCA s t o r a g e  bench 

1 -24-85 

vafntenance 

The PCA maintenance a c t i v i t i e s  are  l i s t e d  i n  Table 13. 

SURVEILLANCE TESTS AT THE PCA 

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 are being 
upgraded a t  t h e  PCA. U n t i l  t h i s  work I s  completed, it will not be possible 
to  make a l l  t h e  s u r v e i l l a n c e  tests required 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 t h e  PCA t e c h n i c a l  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  tes t  requirements du r ing  t h e  proposed modif icat ion and compo- 
nent  replacement period was granted. 

'Letter t o  B. I,, Corbett f r o m  K. H. Poteet, s u b j e c 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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Tabla 13. PCA maintenance 

Date Component Trouble/change Reason for maintenance 

1-2-85 Instrument Routine Quarterly checks 
thru 

1-2-85 NO. 3 shim rod Routine Cleaned sea% swltoh 
con trois 

1-3-85 No. 3 shim rod F a i l e d  seat Ins ta l l ed  new seat s w i t c h  
switch 

1-4-85 Auxillary f i s s i o n  F a i l e d  Removed fission chamber 
chamber assembly and replaced motor 

drive gear and shaft.  
Changed out. fission chamber. 
Installed a new connector, 
Installed a new s h i e l d e d  
cable ,  Instal led a new 
chain drive gear bearjlng 

posit ion 
then re insta l led  in C-2 

1-22-85 No. 2 magnet F a i l e d  Burned out two ~esststors 
amplifier when the magnet shorted to 

ground 

1-22-85 NQ. 2 shim-rod Routine Checked magnet and found 
drive  assembly e l e c t r i c a l  s h o r t  to 

ground, i.e., magnet 
faf lure 
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