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I. P l a n t  Operat ion 
3 

A. Operat ing H i s t o r y ,  May, 1964 

The r e a c t o r  p l a n t  remained s h u t  down u n t i l  May 5 f o r  completion of 

r e p a i r  work on a bellows s e a l  va lve ,  then ope ra t ed  cont inuously i n  p a r a l l e l  

. 
f .  

+ I  

I 

'r 

wi th  t h e  convent ional  b o i l e r  u n t i l  May 18. On May 18, t h e  r e a c t o r  p l a n t  

w a s  a g a i n  s h u t  down and remained s h u t  down through t h e  end of t h e  month. 

The r eason  f o r  t h e  s h u t  down w a s  t h e  rup tu re ,  on May 15, of a n  a d d i t i o n a l  

moderator can (M-58) .  During t h e  s h u t  down, c o n t r o l  rod drop t i m e  tests 

were performed t o  v e r i f y  t h a t  no s e r i o u s  misalignments i n  t h e  co re  had 

been gene ra t ed  by t h e  a d d i t i o n a l  rup tu red  can. Following t h e  s u c c e s s f u l  

completion of t h e  c o n t r o l  rod drop t i m e  t es t s  s h u t  down maintenance w a s  

performed on a number of items which were considered t o  be p o t e n t i a l  t r o u b l e  

makers. 

No  a c c i d e n t a l  scrams occurred du r ing  t h e  month. Sheldon S t a t i o n  

e l e c t r i c a l  o u t p u t  was un in te r rup ted .  

Reactor  thermal power ( i n  pe rcen t  of 250 M w t )  and g r o s s  s t a t ion  

e l e c t r i c a l  ou tpu t  a r e  shown on Figure I - 1. 
Following i s  a condensed summary of s i g n i f i c a n t  o p e r a t i n g  a c t i v i t i e s  

du r ing  t h e  month. Add i t iona l  d e t a i l  on t h e  i t e m s  mentioned w i l l  be found 

i n  v a r i o u s  a p p r o p r i a t e  s e c t i o n s  of t h i s  r e p o r t .  

May 1 - 5 HNPF remained s h u t  down f o r  r e p a i r  of valve V-476. 

S i g n i f i c a n t  a c t i v i t i e s  du r ing  t h i s  per iod.  
6 

May 5 I n s t a l l a t i o n  of new bellows and r e i n s t a l l a t i o n  of h e a t e r s  and 

l agg ing  on va lve  V-476 was completed. P rehea t  of t h e  a s s o c i a t e d  

p i p i n g  was s t a r t e d .  

F i r s t  p a r t  of s p e c i a l  t es t  on a n  o r i f i c e  d r i v e  was performed. 

It was found t h a t  g a l l i n g  of t h e  d r i v e  t h r e a d s  occurred (on 

t h e  t es t  element) a t  abou t  275 lb - in .  torque.  
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h 

8 

May 6 - 1 8  HNF'F ope ra t ed  a t  l oads  between 38 pe rcen t  and 18 pe rcen t  i n  
I * accordance wi th  CPPD load requirements.  

O t h e r  s i g n i f i c a n t  a c t i v i t i e s  during t h i s  per iod.  

May 6 Second p a r t  of s p e c i a l  t e s t  on a n  o r i f i c e  d r i v e  was performed. 

A second d r i v e  assembly was l u b r i c a t e d  and d r i v e n  downward 

( i n  compression). 

150 - 200 lb-in.  torque. 

A l e a k  alarm on va lve  V-476 was received a t  1819. P rehea t  of t h e  

sodium service l i n e s  near  t h e  valve was discont inued.  

The s h i e l d  plug was removed and t h e  primary s e r v i c e  c e l l  

e n t e r e d  t o  i n s p e c t  the l e a k  d e t e c t o r  on V-476. The l e a k  

d e t e c t o r  was found t o  be shorted.  I t  was r ep laced  and t h e  cell 

r e sea l ed .  A n i t r o g e n  purge of t h e  c e l l  was i n i t i a t e d .  P rehea t  

of sodium s e r v i c e  system l i n e s  was i n i t i a t e d .  

C i r c u l a t i n g  flow from primary fill tank No.  3 through t h e  primary 

service system was e s t a b l i s h e d  a t  1515. Fo r ty - th ree  minutes 

a f t e r  the e s t ab l i shmen t  of flow, a n o t h e r  l e a k  alarm was r ece ived  

on V-476. The system was immediately s h u t  down and dra ined ,  

The primary sodium service c e l l  p lug  was removed f o r  a r a d i a t i o n  

survey and p o s s i b l e  i n s p e c t i o n  of V-476. 

r a d i a t i o n  l e v e l  was 2.5 R / h r  a t  f l o o r  level. Evident ly ,  some 

r a d i o a c t i v e  sodium had l eaked  i n t o  t h e  s e r v i c e  system, perhaps 

when it was drained. 

Ac t ion  w a s  t aken  t o  i s o l a t e  t h i s  s e c t i o n  of t h e  p i p i n g  by "freezing" 

l i n e s  l e a d i n g  back t o  t h e  primary c o o l a n t  loops.  

An appa ren t  blockage of t h e  r e a c t o r  helium supply l i n e  was not iced.  

By obse rva t ion  of t h e  r e a c t o r  atmosphere p r e s s u r e  c o n t r o l l e r  and 

a s imilar  c o n t r o l l e r  on the  primary fill  t a n k s ,  it was determined 

G a l l i n g  of t h e  th reads  w a s  observed a t  

May 11 

May 12 

With the  plug removed 

The plug was t h e r e f o r e  replaced.  
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May 15 

n 

t h a t  t h e  blockage was e i t h e r  i n  t h e  r e a c t o r  helium supply vapor 

t r a p  (VT-14),  o r  between the vapor t r a p  and t h e  r e a c t o r ,  The 

"real" r e a c t o r  atmosphere p r e s s u r e  remained known and i n  c o n t r o l ,  

because the  r e a c t o r  atmosphere and t h e  primary f i l l  tank atmos- 

pheres  communicate through a heated 3 inch v e n t  l i n e .  

May 13 Another r a d i a t i o n  survey,  w i t h  the  primary sodium s e r v i c e  c e l l  

plug removed, gave 1 .2  R / h r  a t  f l o o r  l e v e l .  The plug was replaced.  

Blockage of r e a c t o r  h e l i u m  l i n e  was c l e a r e d  by d r a i n i n g  t h e  l i n e  

between VT-14 and t h e  r e a c t o r  t o  t h e  primary sodium service d r a i n  

tank, During t h i s  ope ra t ion ,  a l e a k  d e t e c t o r  alarm was received 

on one of t he  v a l v e s  involved (V-481). The alarm came i n  when t h e  

va lve  was opened, t h e n  c l e a r e d  when t h e  va lve  was closed,  T h i s  

w a s  i n d i c a t i v e  of i n c o r r e c t  l e a k  d e t e c t o r  placement r a t h e r  t han  a n  

actual  sodium leak.  

The primary sodium s e r v i c e  c e l l  plug was a g a i n  removed f o r  a rad- 

i a t i o n  survey. Rad ia t ion  l e v e l  a t  f l o o r  l e v e l  was now 120 mr/hr. 

R a d i a t i o n  l e v e l  i n  the  c e l l  near t h e  working a r e a  was about  

1.8 R/hr .  No sodium could be seen. 

A s a t i s f a c t o r y  t es t  of t h e  d ry  scrubber  was performed. 

A t  2045, it w a s  noted t h a t  c o n t r o l  r o d s  were moving o u t ,  and t h a t  

f u e l  o u t l e t  temperatures  around moderator can  M-58 were dropping 

s i g n i f i c a n t l y .  A "tilt" i n  c o r e  f l u x  p a t t e r n  as  seen  on t h e  

nuc lea r  i n s t rumen t s  was a l s o  observed. 

i a t e l y  a t t r i b u t e d  t o  r u p t u r e  of t h e  can. 

Reactor  power was lowered to  20 p e r c e n t  t o  accomodate a decrease 

i n  system demand and l e f t  a t  t h i s  power level f o r  t he  weekend, 

while  f r equen t  f u e l  channel e x i t  temperature  maps were continued. 

May 14  

These symptoms were immed- 
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May 16  

May 18 

F 

- 
r 

A t  0655 a b r i e f  r e a c t o r  s e tback  was i n i t i a t e d  by t h e  p l a n t  pro- 

t e c t i v e  system To computers. The cause of the  se tback  was a 

spur ious  momentary decrease i n  t h e  "measured" f l u x  s i g n a l  t o  

t h e  neutron f l u x  c o n t r o l l e r .  The f l u x  c o n t r o l l e r ,  a s  a r e s u l t ,  

p u l l e d  rods u n t i l  t h e  To computers went i n t o  setback. The f l u x  

c o n t r o l l e r  t r i p p e d  t o  manual, and t h e  r e a c t o r  was l e v e l e d  on 

manual c o n t r o l .  

D i f f i c u l t y  wi th  t h e  r e a c t o r  helium supply l i n e  continued. The 

l i n e  was p e r i o d i c a l l y  d ra ined  t o  r e s t o r e  i t  t o  normal. 

The r e a c t o r  was r e t u r n e d  t o  t h e  same power l e v e l  (-35 pe rcen t )  

t h a t  e x i s t e d  p r i o r  t o  r u p t u r e  of can M-58. A complete co re  t e m -  

p e r a t u r e  "map" was made f o r  comparison purposes.  

A t  2250, t h e  r e a c t o r  was shu t  down, a f t e r  being programmed t o  

e s s e n t i a l l y  zero power using a new shu t  down procedure. N o  

scram was involved, 

May 1 9  - 31 The HNPF remained s h u t  down f o r  c o n t r o l  rod drop t i m e  t es t s  and 

maintenance on a number of items i n  t h e  p l a n t  which were p o t e n t i a l  

causes f o r  f u t u r e  s h u t  down. 

S i g n i f i c a n t  a c t i v i t i e s  du r ing  t h i s  per iod.  

May 1 9  Leak d e t e c t o r  f o r  V-476 was r ep laced .  

Drop t i m e  t es t s  were r u n  on a l l  1 6  movable c o n t r o l  rods. A l l  drop 

t i m e s  were s a t i s f a c t o r y .  

A l l  th imbles  which had p r e v i o u s l y  been removed from f u e l  s t o r a g e  

p i t  No. 3 were r e i n s t a l l e d .  

The r e a c t o r  was brought  t o  c r i t i c a l i t y  a t  0735 f o r  a "zero power" 

r e a c t i v i t y  check. 

taken p l a c e  s i n c e  s h u t  down on May 18. Reactor  was s h u t  down a t  

0838. The primary f i l l  tank cel l  was e n t e r e d  t o  r e p a i r  t h e  p e d e s t a l  

It was found t h a t  no r e a c t i v i t y  change had 

May 20 

May 21 
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h e a t e r s  on primary f i l l  t ank  No. 3 ,  and t o  r e p l a c e  a ruptured  

r u p t u r e  d i s k  between t h e  primary f i l l  t ank  c e l l  and t h e  primary 

pipeway . 
H e l i u m  supply l i n e s  t o  t h e  secondary sodium pump o i l  sump area 

were i n s t a l l e d .  

F u e l  s to rage  p i t  No. 3 was f i l l e d  wi th  demineral ized water. 

May 22 Fuel  s to rage  p i t  No.  3 was placed i n  s e r v i c e  on t h e  c losed  loop 

coo l ing  water  system. 

The l e a k  d e t e c t o r  on V-476 was inspec ted  and found t o  be i n  good 

condi t ion .  

The l e a k  d e t e c t o r  on V-481 was rep laced .  Primary service ce l l  

plug was rep laced  and a n i t rogen  purge i n i t i a t e d .  

Sodium flow was e s t a b l i s h e d  from t h e  primary system through the  

primary plugging meter a t  0 5 3 5 .  

showed a primary plugging temperature  of 260 F. 

May 23 

A plugging run  made a t  0820 

May 25 The r e a c t o r  w a s  brought t o  c r i t i c a l i t y  a t  1049 f o r  c r i t i c a l i t y  

checks and ope ra to r  t r a i n i n g ,  The r e a c t o r  was shu t  down a t  1327. 

Cleaning of t h e  raw water  s i d e  of  t he  steam dump w a s  begun. 

May 26 Cleaning of raw water s ide of t h e  steam dump continued. 

May 27 A t  0900 a 100 hour carbon t r a p  r u n  was begun. 

Cleaning of t h e  r a w  water s i d e  of  the  steam dump continued. 

May 28 A t  1625, lowering of r e a c t o r  sodium temperature  t o  350 F was 

begun, i n  p r e p a r a t i o n  for removal of s p l a s h  b a f f l e s  from t h e  

No. 3 evaporator .  

Cleaning of t h e  raw water s i d e  of t h e  steam dump cont inued,  

Tension and compression tes ts  were run  on a spare  o r i f i c e  d r i v e  

assembly 
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May 29 A t  1145, d ra in ing  of sodium from t h e  No. 3 secondary loop  was 
c 
J 

completed. A t  1535, d ra in ing  of water  from t h e  No. 3 evapora tor  

was completed. 

i n i t i a t e d .  

The manhole was opened and forced  air cool ing  

May 31 A t  1300, a 100 hour carbon t r a p  run was completed. Cool-down 

of t h e  t r a p  was begun. 

-. 

. 

. 
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B ,  Outage Summary 

v No unplanned scrams occurred dur ing  t h e  month of May. The outage 

s t a r t e d  dur ing  A p r i l  was terminated on May 5. Another shu t  down took 

p l ace  on May 18,  bu t  no scram was i n i t i a t e d .  

x * 

. 

n 

Both outages  a r e  t abu la t ed  below. For t h e  purposes  of t h i s  summary, 

a n  outage i s  def ined  t o  be any time dur ing  which t h e  r e a c t o r  p l a n t  i s  n o t  

supplying steam t o  t h e  tu rb ine .  

Table  I - 1 

OUTAGE SUMMARY, MAY, 1964 

Dura t ion  of Outage, 0000, May 1, 1964 t o  1840, May 5 ,  1964. 

Reactor  remained shu t  down f o r  r e p a i r  of bel lows s e a l  valve 
1 

V-476 i n  t h e  primary sodium s e r v i c e  c e l l ,  

Los t  Cr i t i ca l  Time * 
Lost  Operat ing Time 

4 days 7 hours  37 minutes 

4 days 1 8  hours  40 minutes 

Dura t ion  of Outage, 1600, May 18,  1964 t o  2400, May 31, 1964.3 

Reactor  w a s  shu t  down (wi thout  a scram) by d r i v i n g  c o n t r o l  rods  

i n  t o  achieve  s u b c r i t i c a l i t y .  

c o n t r o l  rod drop t i m e  tes ts  and shu t  down p l a n t  maintenance. 

Los t  Cri t ical  Time 12 days 21 hours  29 minutes  

Los t  Operat ing Time 13 days 8 hours  

Purpose of shu t  down was t o  perform 

See A p r i l  HNPF Monthly Operat ing Report  for previous  d a t a  on t h i s  outage 

(page 8). 

* Reactor  r e tu rned  t o  c r i t i c a l i t y  a t  0737, May 5 ,  1964. 

’ Reactor  remained shu t  down a t  t h e  end of t h e  month. 

Reactor  c r i t i c a l  from 0735 t o  0838, May 21, 1964 f o r  zero  power r e a c t i v i t y  

checks,  and from 1049 t o  1327, May 25, 1964, f o r  ope ra to r  t r a i n i n g  and 

c r i t i c a l i t y  check. 
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11. P l a n t  Performance 
3 Y A.  Overa l l  Thermal Performance 

Gross r e a c t o r  e l e c t r i c  gene ra t ion  f o r  t h e  month of May was 5,340 Mwh 

f o r  an  average g r o s s  load of 17.3 Mwe. F u r t h e r  d e t a i l s  a r e  l i s t e d  on 

Table  I1 - 1, P l a n t  Performance Data. 

The Sheldon S t a t i o n  t u r b i n e  gene ra to r  i s  designed t o  r e c e i v e  steam 

s e p a r a t e l y  o r  i n  p a r a l l e l  from t h e  Hallam Nuclear Power F a c i l i t y  and a 

convent ional  f o s s i l  f u e l  steam gene ra to r .  

a l a r g e  p o r t i o n  of t h e  accumulated r e a c t o r  t u r b i n e  s e r v i c e  time. P a r a l l e l  

Pa ra l l e l  o p e r a t i o n  c o n s t i t u t e s  

o p e r a t i o n  was t h e  mode of o p e r a t i o n  f o r  a l l  t h e  r e a c t o r  t u r b i n e  s e r v i c e  

time logged during May. 



t' 

Table I1 - 1 
PLANT PERFORMANCE DATA 

T o t a l  S t a t i o n  E l e c t r i c  Generation 

Gross Generat ion (Mwh) 
S t a t  ion A u x i l i a r y  Se rv ice  (Mwh) 
S t a t i o n  Net Generat ion (Mwh) 
Average Gross Load (Mw) 

P l a n t  Capacity Fac to r ;  95 Mwe base (%I 
P l a n t  A v a i l a b i l i t y  Fac to r  (Yo) 

Net P l a n t  Heat Rate  (Btw/Kwh) 
Turbine Cycle Heat Rate  (Btu/Kwh) 

Operating Hours 

Turbine Generator  
Reactor Cr i t ica l  
Reactor Turbine S e r v i c e  

Cur ren t  Month 

32,686 
3,881 

28,805 
43.9 

46.2 
100.0 

1 3 , 3 0 0  
9 ,830 

744.0 
330.9 
309.3 

T h i s  Year 

172,012 
16 ,369  

155 ,643  
47.2 

49.7 
100.0 

To Date 

--- 3,647.6 
2,792.9 6,619.7 
2,686.7 5,014.5 

Reactor  

Gross Thermal Genera t ion  (Mwd) 81 6 8,848 21,088 
Average Thermal Power ( M w t )  59.2 76.0 76.5 
Gross Reactor E l e c t r i c  Generat ion (Mwh) 5,340 64 ,711 150,650 
Average Gross Load (We) 17.3 24.1 30.0 
Reactor  Capacity F a c t o r ;  83 Mwe base (%) 20.8 29.0 36.1 
Reactor  t o  Turbine A v a i l a b i l i t y  Fac to r  (%I 41.6 73.6 56.0 

I P l a n t  Capacity Fac to r  = Average T o t a l  Gross Load Mw x 100 3 95 Mw 

*The " to  da t e"  r e a c t o r  t o  tu rb ine  a v a i l a b i l i t y  f a c t o r  i s  based on hours accumulated s i n c e  May 25 ,  
1963 @ 0 0 0 0 ,  t h e  approximate t i m e  of f u l l  power a u t h o r i z a t i o n .  

k e a c t o r  Capacity Fac to r  = Average Reactor  Gross Load Mw x 100 i 83 Mw 
w 
W 

09 
(D 

Average g r o s s  loads a r e  based on a c t u a l  o p e r a t i n g  hours P 
0 
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B. Equi l ibr ium Operat ing Data a r e  shown on Table  I1 - 2. 

taken  a t  a ne t  e l e c t r i c a l  power of 22.6 Mwe on May 18. 

d a t a  were taken  t h e  r e a c t o r  was ope ra t ing  i n  p a r a l l e l  wi th  t h e  conven- 

The da ta  were 

A t  t h e  t i m e  t h e  
U 
1 

t i o n a l  steam gene ra to r .  

Due t o  p a r a l l e l  ope ra t ion  i t  i s  n o t  p o s s i b l e  t o  measure d i r e c t l y  t h e  

e lec t r ica l  output  of t h e  HNPF. The va lues  g iven  f o r  e l e c t r i c a l  gene ra t ion  

and h e a t  r a t e  are  t h e r e f o r e  expected va lues  r a t h e r  than measured va lues .  

The l a r g e  va r i ance  i n  nuc lear  ins t rument  r ead ings  i s  due t o  t h e  appa ren t  

r u p t u r e  of moderator can M-58. Adjustment of channel readouts  w i l l  be made 

upon s t a r t u p  t o  compensate f o r  t h i s  f l u x  s h i f t .  

Table  I1 - 2 

TYPICAL EQUILIBRIUM OPERATING DATA 

Date Mav 18 Time 1200 

Thermal Power (Mwt) 82,2 
Gross E l e c t r i c a l  Power (Mwe) 25.2 
Reac tor  A u x i l i a r y  Power ( W e )  2.6 
N e t  E l e c t r i c a l  Power (Mwe) 22.6 
N e t  P l a n t  Heat Rate  (Btufiwh) 12,400 

Nuclear Ins t rument  Channel Readings 

Ca lcu la t ed  (250 Mwt base)  (%I 32.9 

Channel No. 6 (%I 37.2 

Channel No. 8 (%I 34.0 
Channel No. 9 (%I 29.3 
Neutron Flux Level  Recorder (%I 34.3 
Channel No. 10 (%) 32.7 

Channel No. 5 (%) 35.7 

Channel No. 7 (%) 33.3 

Steam & Feed Water Condi t ions  

Steam Gen No. 1 O u t l e t  Temp (OF) 855 
Steam Gen No. 2 O u t l e t  Temp ( O F )  855 
Steam Gen No. 3 O u t l e t  Temp (OF) 855 
Steam Header P res su re  ( p s i g )  860 
Turbine  T h r o t t l e  Temperature (OF) 850 
Turbine T h r o t t l e  P res su re  ( p s i g )  852 
Turbine T h r o t t l e  Flow ( lb /h r )  236,500 
Feed Water Supply Temperature (OF) 282 



Page 1 2  

lil 0 

.' 

MONTHLY OPERATING REPORT 
Continued 

Steam Generator  Condi t ions 
o u t 1  e t  ( OF) P r e s s u r e  (ps ig)  Flow ( l b / h r )  

Evaporator No. 1 5 30 870 74,800 
Evaporator No. 2 5 30 866 87,400 
Evaporator  No. 3 5 30 869 74,300 
Superhea te r  No. 1 8 84 
Supe rhea te r  No. 2 883 
Superhea te r  No. 3 887 

Sodium Cond i t ions  
Reactor  O u t l e t  (OF) Reactor  I n l e t  (OF> Flow ( l b / h r )  

Primary Loop No. 1 9 31 

Primary Loop N o .  3 9 32 
Primary Loop No. 2 9 34 

Stm Gen I n l e t  (OF) 

Secondary Loop No. 1 920 
Secondary Loop No. 2 9 20 
Secondary Loop No. 3 924 

Fuel  Channel O u t l e t  Temperature ( O F >  

Maximum 986 
Minimum 882 

Channel No. 
Channel No. 

Instrumented Fuel Element Temperatures (OF) 

827,000 584 
578 937,000 

830,000 5 87 

Flow (lb/hr) Stm Gen O u t l e t  (OF) 

557 
550 
552 

C-115 
6145 

Maximum Uranium Carbide 1072 T/C Loca t ion  
Maximum Uranium Moly 959 T/C Loca t ion  

Instrumented Moderator Element 

Maximum F l a t  t o  S c a l l o p  AT (OF) 19 

Con t ro l  Rod Conf igu ra t ion  (156 inches is f u l l y  withdrawn) 
1, 12 6. 77.8 11. 156.1 
2. 0 7. 156.1 12. 77.8 
3, 0 a, 156.1 13. 156.1 
4. 0 9. 77.8 1 4 .  78.9 
5.156.2 10. 156.1 15. 78.6 

785,000 
892,000 
763,000 

C-41-8 
C-39-1 

16. 78.9 
17. 78,9 
18. 78.9 
19. 78.5 
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- 
C. Core PerEormance 

1. General 
8: A 

A 

Evidence i n d i c a t e s  t h a t  t h e  r u p t u r e  of moderator can M-58 occurred 

i n  mid-May. Th i s  can i s  loca ted  i n  t h e  n o r t h e a s t  quadrant  near  t h e  

co re  edge. 

The c o r e  d i s tu rbance  f i r s t  became apparent  abou t  1900 on Friday,  

May 15; t h e  r e a c t o r  was ope ra t ing  a t  about  33 p e r c e n t  power. A t  t h a t  

t i m e ,  f u e l  e x i t  temperatures  i n  t h e  v i c i n i t y  of M-58 had n o t i c a b l y  

decreased -- t h i s  being t h e  most immediate i n d i c a t i o n  of t h e  anomaly. 

By 2300, May 15, f u e l  e x i t  temperatures  had dropped about 50 F. 

The compensating c o n t r o l  rod withdrawal suggested abou t  a 10 c e n t  loss 

i n  r e a c t i v i t y .  

p r o t e c t i v e  s i g n a l  which p u t  t h e  To computers ve ry  c l o s e  t o  t h e  alarm 

po in t .  

The r e s u l t i n g  f l u x  tilt was producing a s i g n a l  t o  t h e  

A t  2330 t he  system load demand r equ i r ed  a r e d u c t i o n  i n  power l e v e l  

t o  20 percent .  The f u e l  channel o u t l e t  temperatures  on t h e  oppos i t e  

s i d e  of t h e  c o r e  had inc reased  as  much a s  12 F i n  compensation f o r  

t h e  r e d u c t i o n  around M-58. The average o u t l e t  temperature  w a s  reduced 

from 945 F t o  930 F, t o  b r i n g  the  maximum o u t l e t  temperatures  down 

t o  normal levels. T h i s  temperature r e d u c t i o n  tended t o  rebalance t h e  

To computer ou tpu t  s i g n a l .  Fuel ex i t  temperatures  l e v e l e d  o u t  a t  

about  0100, May 16. 

Reactor  power w a s  maintained a t  20 p e r c e n t  throughout t h e  week- 

- end and fuel e x i t  temperature  maps were made a t  f o u r  hour i n t e r v a l s .  

The f o s s i l  p l a n t  made t h e  r e q u i r e d  l o a d  swings du r ing  t h i s  per iod.  

On Monday morning, May 18 ,  t h e  power was r e tu rned  t o  33 p e r c e n t ,  

t o  d u p l i c a t e  a s  n e a r l y  a s  p o s s i b l e  t h e  c o n d i t i o n s  immediately p r i o r  
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5; 

i 

t o  t h e  rup tu re .  Data was then taken which was l a t e r  analyzed, t o  

more a c c u r a t e l y  e v a l u a t e  t h e  e f f e c t s  of the  moderator can f a i l u r e .  

2, R e a c t i v i t y  H i s t o r y  

A r e a c t i v i t y  h i s t o r y  w a s  maintained as  usual du r ing  t h e  month. 

The graph f o r  t h e  p e r t i n e n t  p o r t i o n  of the month i s  shown on 

F igure  I1 - 1. 

of M-58  i s  d e t a i l e d  i n  t h e  i n s e r t  of F igu re  I1 - 1. 

r e a c t i v i t y  loss  i s  noted t o  have occurred between about  1700, May 15 

and 0100, May 16  -- approximately a n  8 hour period. 

a t t r i b u t e d  t o  t h e  M-58 f a i l u r e  i s  determined from r e a c t i v i t y  balance 

a s  16 cents .  

The r e a c t i v i t y  l o s s  a s s o c i a t e d  with t h e  r u p t u r e  

The primary 

The t o t a l  loss 

A summary of t h e  r e a c t i v i t y  e f f e c t s  of a l l  moderator can r u p t u r e s  

i s  given i n  Table I1 - 3. Here i t  i s  seen t h a t  t h e  t r u e  r e a c t i v i t y  

l o s s ,  when measured va lues  a r e  c o r r e c t e d  f o r  rod c a l i b r a t i o n  e r r o r ,  

i s  19 cents." 

The KNPF r e a c t i v i t y  s t a t u s  a t  month's end i s  presented i n  Table  I1 - 4 .  

3. R e l a t i v e  Power D i s t r i b u t i o n  

The f u e l  channel ex i t  temperature of each f u e l  element i s  normally 

recorded on a co re  temperature map once each day. 

be inc reased  during p e r i o d s  of p a r t i c u l a r  importance -- a s  w a s  t h e  c a s e  

during t h e  r u p t u r e  of M-58. 

d a t a ,  a r a d i a l  power map is obtained,  

power t h u s  obtained from d a t a  taken be fo re  and a f t e r  t he  r u p t u r e  of 

M-58,  a percentage change i n  r e l a t i v e  power f o r  each element was 

This frequency may 

From t h i s  f u e l  channel e x i t  temperature 

Comparing the  elemental  r a d i a l  

* See t h e  HNPF Monthly Operating Report f o r  A p r i l ,  No. 21, page20 

f o r  exp lana t ion  of t h i s  c o r r e c t i o n .  
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.5 0 evaluated.  The p e r t i n e n t  p o r t i o n  of t h i s  data i s  shown i n  F igure  11 - 2. 

A maximum change of 15 - 20 pe rcen t  i s  noted f o r  t h e  elements a d j a c e n t  

t o  t h e  f a i l e d  can. 

4, F u e l  Element O r i f i c e s  

No ad jus tments  were made to fue l  element o r i f i c e s  dur ing  May. 

The s t a t u s  of o r i f i c e s  for  the  month's end i s  t h u s  t h e  same a s  t h a t  

r epor t ed  i n  the A p r i l  r epor t .  

5. Fuel S t a t u s  

The s ta tus  of f u e l  a t  t h e  end of t h e  month i s  g iven  by Table  I1 - 5, 



,! 

f u e l  element 
( -> 2% f l u x  

change a c o n t r o l  rod 
*\--up (gang 4 )  

R e f l e c t o r  f i l l e r  8 d u Z y  

0 Na t e m p  

Reactor 

Power l e v e l  85 N w t  
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Cumulative S ince  
January 1963 

Core Average 

U-Moly Element 
w/h ighes t  exposure 

U-Moly Pre-measured 
Element w/h ighes t  
Expo sure3 

U-C Element 
w/highe s t  Exposure4 

Table I1 - 5 

1 

( M w d )  ( M w d )  (Mwd/T) (Mwd/T). 

E 1 emen t Core Average Peak Average Peak 
P o s i t i o n  Exposure Exposure' Burnup Burnup NO. 

--- 723 --- --- e-- --- 

208 389 1055 1980 35 * C-51 
66 (2-43 

31 C-26 
152 c-34 184 344 9 35 1740 
158 C-18 

5 C-69 128 2 39 815 1520 
J 

FUEL STATUS 

May 31, 1964 

Fuel Inventory 

Locat ion 

. 

----- I I1 I11 I V  To ta l  

Reactor 139 1 8 2 150 

S to rage  3 10 1 3  

Assembly Type 

I U-10 Moly (3.6 W/O) 

I1 U-10 Moly (3.45 W/O) 

I11 uc (3.7 w/o) 
IV uc (4.9 w/o) 

Fuel I s o t o p i c  Changes 

Current  Cumulative S ince  
Month January  1963 -- Consumed (Kg) 

U-235 1 .o 26.8 

Pu 0.03 

Accumulated (Kg) 

0.72 

Pu 0.35 9.71 
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D, Sodium P u r i t y  
D 

1. Cold Trap Performance 

a. Primary System 

There was no co ld  t r app ing  of t h e  primary system dur ing  May. 

T o t a l  oxide c o l l e c t e d  by primary co ld  t r a p  number one t h e r e f o r e  

remains a t  65.7 pounds. 

A manual plugging run  was performed on May 23 wi th  a r e s u l t i n g  

plugging temperature  of 260 F. The previous  plugging temperature  

which was 250 F was obtained on March 31. Normally, plugging 

temperatures  a r e  obta ined  more f r e q u e n t l y  but  maintenance work 

i n  t h e  primary sodium s e r v i c e  c e l l  would no t  permi t  c i r c u l a t i o n  

of sodium through t h e  primary sodium s e r v i c e  system. The smell 

increase i n  plugging temperature  i n d i c a t e s  t h a t  t h e  oxide  bui ldup  

i n  t h e  primary system i s  very  slow. 

On May 25 a plugging temperature  of 311 F was obta ined  f o r  

primary f i l l  tank number three .  

b. Secondary System 

All t h e  secondary loops  were co ld  t rapped du r ing  A p r i l  

as  shown on Figure I1 - 3. The amount of oxide removed was 

c a l c u l a t e d  based on plugging temperature  and t h e  average ra te  

of oxide  going i n t o  s o l u t i o n  of 0.3 pounds pe r  day. 

Table  I1 - 6 

Looe T o t a l  Oxide Removed ( l b s )  

1 10.1 
2 12.4 
3 13.3 
T o t a l  ox ides  removed by 

t r a p  through A p r i l  53.3 
Tota l  89.1 l b s  
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trbon T r a p  Performance 

P r e h e a t i n g  of t h e  ca rbon  t r a p  commenced on May 23. The ca rbon  

r i p  r u n  was i n i t i a t e d  on '\ray 27,  a t  0900. On May 31, a t  1300 

100 hour  r ' i t i  was c o m p l ~ ~ t e d  and t h e  carbon t r a p  was a l lowed  t o  

0 1  dowit. 

E o  ( , C I I I  I ,I Rod ' l i i i i i i l - !  I l e l i u n i  Atiiiosphere 

, LLUILI  was c i i , - ~ i l d z e d  throtigli the c o n t r o l  r o d  th imbles  th roughou t  t h e  

n i . ) : , ~ l i a  The heaters i n  the hydrogen removal f u r n a c e  were o f f  a t  a l l  t i m e s .  

Dui i l ig  t h e  p e r i o d  of r e a c t o r  o p e r a t i o n  frotn May 5 t o  May 1 8 ,  t h e  hydrogen 

conce3Uitrations v a r i e d  from 130 t o  250 ppm by volume a s  shown i n  F i g u r e  I1 - 4 .  



I1 

F igure  I1 - 4 
CONTROL ROD THIMBLE HELIUM ATMOSPHERE 
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n F, Reactor Atmowhere Pressure  

A study was conducted of the problems encountered from May 

concerning r e a c t o r  atmosphere p re s su re  con t ro l .  I n  connect ion 

s tudy ske tches  were drawn of the  in te rconnec t ing  helium supply 

vapor t r a p  VT-14 and the  reac tor ,and  t h e  d r a i n  l i n e  from VT-14 

primary sodium s e r v i c e  d r a i n  tank. These ske tches ,  F igures  I1 

I1 - 6, serve t o  i l l u s t r a t e  t h e  p ip ing  layout  and a l s o  t o  show 

of t h e  va r ious  sec t ions  of piping. 

11 - 14 

with t h i s  

l i n e  between 

t o  t h e  

- 5 and 

e l e v a t i o n s  

The f i r s t  s i g n  of t r o u b l e  was a d i f f e r e n c e  i n  p re s su re  i n d i c a t i o n s  of 

reactor atmosphere p re s su re  i n d i c a t o r  c o n t r o l l e r  PIC-803 and primary f i l l  

tank atmosphere PIC-805,even though the  ven t s  of t h e s e  two systems were 

interconnected.  It  soon became apparent  t h a t  t h e r e  was a n  o b s t r u c t i o n  i n  

t h e  l i n e  connect ing the  r e a c t o r  and VT-14. S ince  the  d ischarge  from r a d i a t i o n  

d e t e c t o r  RD-1 t i e s  i n t o  t h e  helium supply l i n e  t h i s  served t o  pump up t h e  

p re s su re  i n  t h i s  s e c t i o n  of piping.  PIC-803 was i n d i c a t i n g  t h e  p re s su re  

i n  t h e  obs t ruc t ed  helium supply l i n e  r a t h e r  than  t h e  a c t u a l  r e a c t o r  pressure .  

Actual  r e a c t o r  atmosphere p re s su re  w a s  i nd ica t ed  by PIC-805 and remained 

w i t h i n  i t s  normal range dur ing  t h i s  per iod.  

A t  t h i s  t i m e  va lves  V - 4 7 5 ,  V-484 and V-481 were opened. Th i s  served 

t o  d r a i n  VT-14 t o  the  primary se rv ice  d r a i n  tank and a l s o  in te rconnec ted  

r e a c t o r  h e l i u m  supply and r e a c t o r  vent.  The s t e p  l e v e l  i n d i c a t i o n  on t h e  

d r a i n  tank showed an  inc rease  i n  l e v e l  a t  t h i s  t i m e  and PIC-803 and PIC-805 

w e r e  i n  agreement. 

by PIC-803 a g a i n  began t o  increase .  Th i s  i nd ica t ed  t h a t  t he  o b s t r u c t i o n  

When any of the  valves were c losed  p res su re  a s  ind ica t ed  

was a f t e r  t h e  p o i n t  where t h e  VT-14 d r a i n  l i n e  t i e s  i n t o  l i n e  168. 

The next  s t e p  w a s  t o  c l o s e  V-484 and p r e s s u r i z e  VT-14 t o  t r y  t o  blow 

ou t  t h e  o b s t r u c t i o n  i n  l i n e  168 by momentarily opening t h e  bypass around 

CV-803. 

PIC-803 and PIC-805 were i n  agreement. I t  appeared a t  t h i s  t i m e  t h a t  

t h e  problem had been taken care of;however, t h e  same s i t u a t i o n  a r o s e  

T h i s  was done and when t h e  system was valved back t o  normal 
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aga in  and l i n e  168 had t o  aga in  be blown c l e a r .  This  was done f ive times 

over a per iod  of s eve ra l  days. S ince  then t h e  system has  operated normally. 

The ques t ion  a r i s e s  a s  t o  how sodium found i t s  way i n t o  l i n e  168. 

There a r e  two poss ib l e  rou te s .  One i s  t h a t  sodium vapors from t h e  r e a c t o r  

c o l l e c t e d  i n  l i n e  168 and sodium from t h e s e  vapors  eventua l ly  blocked t h e  

l i n e .  Th i s  i s  very  un l ike ly  s i n c e  due t o  r a d i a t i o n  d e t e c t o r  R D - I ,  t h e r e  

i s  a cons t an t  flow through t h i s  l i n e  i n  the  oppos i te  d i r e c t i o n .  

The more p l a u s i b l e  answer i s  t h a t  sodium was forced  back up t h e  vapor 

t r a p  d r a i n  l i n e .  Th i s  i s  supported by t h e  f a c t  t h a t  on May 11 j u s t  p r i o r  

t o  t h e  f i r s t  i n d i c a t i o n  of t r o u b l e  the  primary sodium service system w a s  

d ra ined  t o  t h e  primary s e r v i c e  d r a i n  tank. During the  course of t h e  SOP 

t h e  d r a i n  tank was pressur ized  t o  10 pounds t o  fo rce  t h e  sodium i n t o  the  

primary f i l l  tank. Since the  pressure  r equ i r ed  t o  overcome the  e l e v a t i o n  

d i f f e r e n c e  between the  d r a i n  tank and l i n e  168 i s  about  3 pounds,the p re s su re  

used was more than  s u f f i c i e n t  t o  f o r c e  sodium i n t o  l i n e  168. 

I n  o rde r  f o r  sodium t o  be forced  up l i n e  159 from the  d r a i n  tank,the 

tank has t o  be f i l l e d  completely. Operations personnel i nd ica t ed  t h a t  they  

were q u i t e  careful t o  prevent  the  tank from f i l l i n g  completely,  and t h a t  

t h e  h igh  l e v e l  a larm d i d  not  come i n  a t  any time. The a la rm and the  level  

i n d i c a t o r s  were checked by a d j u s t i n g  s e t p o i n t s  and appeared t o  be func t ion-  

ing properly.  Even wi th  t h i s  check i t  i s  s t i l l  poss ib l e  t h a t  tl-e i n d i c a t o r  

i s  i n  e r r o r  and the  tank was a c t u a l l y  f i l l e d .  

t h e r e  was sodium i n  t h e  d r a i n  l i n e  above va lve  V-484 from some previous  

opera t ion ,  Any helium t h a t  leaked p a s t  V-484 would f o r c e  t h e  sodium up 

t h i s  l i n e .  The sodium would have had t o  g e t  p a s t  V-475 which was c losed  

but  i t  could very  we l l  be t h a t  t h i s  valve was a c t u a l l y  not  f u l l y  c losed.  

It took s t rong  arm methods t o  open t h i s  va lve  and s ince  it i s  a bellows 

seal va lve  it appears  t h a t  t h e r e  w a s  binding i n  the a c t u a t o r  mechanism. 

This  binding could have prevented the  va lve  from being f u l l y  closed. 

Another p o s s i b i l i t y  i s  t h a t  
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When VT-14 was valved t o  d r a i n , a l l  t h e  sodium appa ren t ly  d id  no t  d r a i n  

out.  

prevented complete drainage.  

j u s t  below t h e  vapor t rap .  

168  a s  sodium slowly c o l l e c t e d  a t  t h i s  po in t .  By p r e s s u r i z i n g  t h e  vapor 

t r a p  some of t h e  sodium may have been forced  down the  d r a i n  l i n e  thereby  

c l e a r i n g  l i n e  168. 

There may have been a low spot  i n  t h e  p ip ing  o r  a co ld  spo t  which 

The most l i k e l y  po in t  would be a t  t h e  t e e  

A co ld  spo t  a t  t h i s  p o i n t  would block l i n e  

When t h e  oppor tuni ty  a r i s e s  V-484 w i l l  be checked and t h e  binding 

a l l e v i a t e d .  
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G. Other Systems 

The t a b l e  below shows o the r  p l a n t  data. 

Table I1 - 7 

MISCELLANEOUS SYSTEMS DATA 

Make-up Usage : 

Sodium 

Primary: None 

Secondary: None 

Nitrogen Delivered: 609,900 scf 

H e l i u m  Usage: 36,300 scf 

Steam Generator  Evaporator Water Analysis :  

Typica l  Chemical Equi l ibr ium Operat ing Condi t ions  

Date 

Time 

PH 

Conduct iv i ty  (mmho) 

OH A l k a l i n i t y  (ppm CaC03) 

S i l i c a  (ppm Si02)  

Hydrazine ( ppm N2H4) 

Phosphate (ppm PO4) 

- @  

Steam Steam 
Genera t o r  Genera tor 

#1 #2 

5/15/64 5/15/64 

1025 10 25 

10.4 10.2 

47.0 32.0 

6.0 5.0 

1.6 0.9 

0.0096 0,0073 

6.9 2.4 

Steam 
Genera tor  

#3 

5/15/64 

1025 

10.4 

49.0 

8.0 

1.2 

0.0045 

5.9 
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111. Tes t ing  

A .  Mechanical Tes t  on Fuel Element O r i f i c e  Drive Assembly 

1. Purpose 

The purpose of t h i s  t e s t  i s  t o  eva lua te  the  performance of 

t he  o r i f i c e  assembly while the  o r i f i c e  d r i v e  i s  operated both i n  

t h e  upward and downward d i r e c t i o n s  and wi th  the  lower o r i f i c e  

d r i v e  s h a f t  under r e s t r a i n t .  The resu l t s  of t h i s  t e s t  w i l l  be 

used t o  set  al lowable torque l i m i t s  f o r  o r i f i c e  adjustment.  

2. I n t roduc t ion  

Some d i f f i c u l t y  has  been experienced wi th  t h e  o r i f i c e  d r i v e  

mechanism i n  the  r e a c t o r .  On seve ra l  occas ions ,  while  o r i f i c e  

adjustments  were being made, i t  was apparent  t h a t  t h e  o r i f i c e  

bulb  was not  moving and t h a t  the o r i f i c e  assembly was s t i c k i n g .  

Condi t ions which s u b s t a n t i a t e  t hese  conclusions a re :  

1) The f u e l  o u t l e t  temperature d id  not  change when the  

o r i f i c e  p o s i t i o n  i n d i c a t o r  was moved. 

2) 

I n  order  not  t o  damage t h e  o r i f i c e  assembly, the fol lowing 

The o r i f i c e  d r i v e  assembly d id  not  move f r e e l y .  

torque l i m i t s  were imposed: 

1) Maximum upward torque ( t e n s i o n )  of 75 lb- in .  

2) Maximum downward torque (compression) of 300 lb-in.  

T h i s  t e s t  was designed t o  e s t a b l i s h  the  maximum al lowable 

torque which could be a p p l i e d ,  i n  both d i r e c t i o n s ,  without  dam- 

aging the  o r i f i c e  assembly. 

3. Method 

A spa re ,  unused r e a c t o r  plug (RP-200) was mounted v e r t i c a l l y  

i n  a support  frame over p i t  No. 19. The o r i f i c e  d r i v e  s h a f t  w a s  

r e s t r a i n e d  by p lac ing  a s t e e l  p in  h o r i z o n t a l l y  through two ho le s  

i n  the  lower end of t he  hanger tube. P r i o r  t o  t h e  tens ion  t e s t  
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t h e  o r i f i c e  was lowered u n t i l  t he  bottom spacer  on the  o r i f i c e  

d r i v e  s h a f t  was below the  r e s t r a i n i n g  p i n  l o c a t i o n  and the  p i n  

was then  in se r t ed .  

prevented the  spacer  from moving. For the  compression t e s t  t h e  

spacer  was i n i t i a l l y  pos i t ioned  above i n s t e a d  of below t h e  pin.  

A s  t he  o r i f i c e  was d r iven  upward, t h e  p i n  

4 .  R e s u l t s  

a. Tension T e s t  (May 5,  1964) 

A torque wrench was used t o  d r i v e  the  o r i f i c e  upward, 

incrementa l ly ,  i n  t h e  fol lowing sequence: 

S tep  1 100 lb- in ,  of torque app l i ed  

2 torque r e l eased  

3 150 lb- in .  of torque app l i ed  

4 torque r e l e a s e d  

5 200 lb- in .  of to rque  app l i ed  

6 torque r e l eased  

7 250 lb- in .  of to rque  app l i ed  

8 torque  r e l eased  

9 300 lb- in .  of torque app l i ed  

10 350 lb-in.  of torque  a p p l i e d  

11 torque released 

The deformation of t he  o r i f i c e  drive s h a f t  and of t h e  

lower spacer  was observed throughout t h e s e  s t e p s  and d i d  

no t  appear  t o  be excessive.  

were made dur ing  t h i s  po r t ion  of t h e  t e s t l  

The fol lowing observa t ions  

S t e p s  1 and 2: The 100 lb- in . torque could be app l i ed  

and r e l e a s e d  by hand. 

The 150 lb- in .  to rque  was released by 

using the  wrench f o r  t h e  f i r s t  two 1/4 

t u r n s ,  then  r e l eased  by hand. 

S tep  4: 
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Step  6: 

Step 8: 

The 200 lb- in .  to rque  was r e l eased  by 

using t h e  wrench f o r  t h e  f i r s t  e i g h t  

1/4 t u r n s ,  then  r e l eased  by hand, 

The 250 lb-in.  torque was r e l eased  by 

using the  wrench f o r  the  f i r s t  t h i r t e e n  

1/4 t u r n s ,  then  r e l eased  by hand. 

Step 11: The 350 lb- in .  torque w a s  released by 

using 275 lb- in ,  on the wrench. A f t e r  

the  r e s t r a i n i n g  p i n  was removed, 275 lb- in .  

torque was r equ i r ed  t o  move t h e  dr ive 

assembly i n  e i t h e r  d i r e c t i o n .  

The upper d r i v e  assembly was then  removed. 

V i s u a l  i n spec t ion  of t he  th reads  on the  b r a s s  s h a f t  

assembly showed evidence of g a l l i n g .  

b. Compression T e s t  (May 6 ,  1964) 

The upper d r i v e  assembly was removed from spa re  r e a c t o r  plug 

RP-104 (which has  a damaged o r i f i c e  drive s h a f t )  and t h e  s t a i n -  

less  s t e e l  nut  and brass s h a f t  assembly were i n s t a l l e d  i n t o  

RP-200, 

d r i v e  threads .  A to rque  wrench w a s  used t o  d r i v e  the  o r i f i c e  

downward, incrementa l ly ,  i n  t h e  fo l lowing  sequence: 

Molybdenum d i s u l f i d e  l u b r i c a n t  was app l i ed  t o  t h e  o r i f i c e  

S tep  1 100 lb-in.  of to rque  app l i ed  

2 to rque  released 

3 150 lb- in .  of to rque  app l i ed  

4 torque  r e l e a s e d  

5 200 lb-in.  of torque appl ied  

6 torque r e l eased  

7 250 lb- in .  of to rque  app l i ed  

8 torque  released 
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The deformation of t he  o r i f i c e  d r i v e  s h a f t  and of t h e  lower 

spacer  was observed and d i d  no t  appear  t o  be excessive.  

drive s h a f t  d i d  not  appear  t o  be bowed. 

release t h e  o r i f i c e  d r i v e  was approximately t h e  same a s  t h a t  

observed i n  t h e  t e n s i o n  tes t  f o r  t h e  same torque.  

The 

The torque  r equ i r ed  t o  

During t h i s  t e s t  t h e  s t r a i n  on t h e  lower ex tens ion  of t h e  

f l e x i b l e  cable was measured by p l a c i n g  a p e n c i l  mark on t h e  

rod a t  t h e  bottom of t h e  s h i e l d  plug wi th  t h e  o r i f i c e  lowered 

b u t  w i th  no torque  appl ied .  Th i s  mark was d i sp laced  downward 

from t h e  s h i e l d  plug a s  follows: 

S t e p  1 1.0 mm w i t h  100 lb-in.  to rque  app l i ed  

S t e p  3 1.5 mm w i t h  150 lb- in .  to rque  a p p l i e d  

S tep  5 1.3 mm wi th  200 lb-in. to rque  a p p l i e d  

S tep  7 1.3 mm wi th  250 lb-in.  to rque  a p p l i e d .  

These s t r a i n  measurements show t h a t  t he  maximum f o r c e  on t h e  

o r i f i c e  d r i v e  s h a f t  occurred a t  S tep  3 when 150 lb- in ,  of to rque  

was app l i ed ,  A f t e r  t h a t  t i m e  much of t h e  torque  w a s  t r a n s m i t t e d  

only  t o  t h e  drive t h r e a d s  and less stress w a s  app l i ed  t o  t h e  

lower drive s h a f t  t h a n  i n  S tep  3. 

5. Summary 

These tes ts  show t h a t  a t  l e a s t  a p o r t i o n  of t h e  o r i f i c e  s t i c k i n g  

problem is a t t r i b u t a b l e  t o  g a l l i n g  of t h e  t h r e a d s  on t h e  brass s h a f t  

a s sembl y . 
Fur the r  t e s t i n g  i s  planned. 



Page 35 

B. Sodium Oxide Scrubber Test 

1. Purpose of T e s t  

To  v e r i f y  t h e  o p e r a b i l i t y  of t h e  sodium oxide removal system. 

2 .  R e s u l t s  

The sodium oxide scrubber  was t e s t e d  i n  accordance with SOP-5806 

on May 15. N o  malfunct ions occurred and t h e  t e s t  sequence proceeded 

au tomat i ca l ly  upon a c t u a t i o n  from t h e  c o n t r o l  room. 

3, Conclusion 

The sodium oxide scrubber system i s  operable  upon c a l l .  
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C. Control  Rod Drop T e s t  

A con t ro l  rod drop t i m e  t e s t  was conducted on May 19. This  makes f i v e  

such t e s t s  t h a t  have been run s ince  t h e  con t ro l  rod thimbles  were changed. 

1. Purpose of Test 

. 

The t e s t  was conducted t o  a g a i n  determine i f  moderator can r u p t u r e s  

a re  having any e f f e c t  on con t ro l  rod dropping c a p a b i l i t y .  I n d i c a t i o n s  

rece ived  from ope ra t ion  of t he  r e a c t o r  on May 15  suggested t h a t  another  

moderator can may have ruptured and it was d e s i r e d  t o  see  i f  t h i s  had 

any e f f e c t  on con t ro l  rod drop times. 

2. P r e s e n t a t i o n  and Discuss ion  of Data 

Table 111-1 shows t h e  da t a  obtained on May 19, 1964. A s  can be 

seen ,  a l l  t h e  t imes a r e  wi th in  Technical  S p e c i f i c a t i o n  values .  Also 

shown on Table  111-1 are  t h e  a r i t h m e t i c  mean va lue  (rounded t o  n e a r e s t  

mi l l i second)  and range ( l a r g e s t  minus sma l l e s t  va lue)  f o r  t h e  t h r e e  

t i m e  q u a n t i t i e s  f o r  each rod. The mean and range va lues  a r e  based on 

a l l  f i v e  sets  of t e s t  da t a  t h a t  have been obtained s i n c e  c o n t r o l  rod 

thimbles  were changed inc luding  the  da t a  obtained on May 19 ,  1964. 

I t  can be seen  from the t a b l e  t h a t ,  g e n e r a l l y  speaking, t he  d a t a  of 

May 19,  1964 agree wi th  mean values t o  w i t h i n  ~ 1 / 2  o r  less t h e  range 

f o r  t h a t  t i m e  va lue  f o r  t h a t  rod. The g r e a t e s t  spread i n  d a t a  remains 

20 mi l l i s econds  a s  w a s  t r u e  i n  Apr i l .  

3. Conclusion 

The d a t a  obtained i n  May aga in  demonstrates  t h a t  the  rup tu re  of 

moderator cans has  had no measurable e f f e c t  on c o n t r o l  rod drop time. 

The da ta  shows t h a t  rod drop times have been unaf fec ted  (wi th in  

s t a t i s t i c a l l y  reasonable  l i m i t s )  even by a n  inc reas ing  number of 

ruptured  moderator cans p re sen t  i n  t h e  r e a c t o r  core .  
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Table I11 - 1 

Zontro' 
Rod 
No. 

1 
5 
6 
7 

8 
9 

10 
11 

12  
13 
14 
15 

16 
17 
18 
19  

Core 
?os it i o n  

c-1 
C-38 
C-16 
c-44 

C-50 
C-24 
C-56 
C-62 

C-32 
C-68 
C-78 
C- 86 

c-94 
c-102 
c-7 10 
c- 11 8 

Cechnical 
3pecif i c a t i o n s  

CONTROL ROD DROP TIME TEST 
( A l l  Times i n  Mi l l i seconds)  

~~~ 

T e s t  Data 
5/19/64 

55 
55 
51 
58  

53 
55 
53 
51 

52 
59 
58 
58 

55 
54 
54 
54 

7 81 
7 88 
779 
77 3 

766 
788 
7 81 
7 70 

767 
7 88 
790 
7 81 

774 
779 
769 
769 

AT3 

975 
964 
954 
959 

943 
973 
9 60 
956 

950 
962 
970 
963 

962 
957 
957 
955 

45- L803  900- 
60 1015 

Five T e s t  S t a t  i s  t i c s  
AT, AT, A T 7  

Range Mean Range Mean 
- 

53 
55 
53  
56 

53 
55 
55 
5 3  

53 
56 
58  
57 

57 
55 
54 
54 

3 
4 
4 
7 

4 
4 
6 
6 

2 
5 
4 
6 

4 
3 
6 
1 

- 

779 
7 89 
7 81 
774 

771 
7 87 
7 82 
772 

770 
789 
794 
7 85 

77 6 
7 81 
771 
77 2 

Range - 
3 
3 
5 
9 

12 
8 
6 
5 

7 
2 

12 
17  

5 
10 
7 

14 

976 
9 66 
958 
962 

951 
977 
961 
9 60 

955 
962 
975 
968 

9 64 
9 60 
961 
958 

4 
8 

12  
9 

17 
11 
10 

8 

12  
4 

13 
20 

4 
13 
14 
17 

AT1 = Time from magnet de-energized t o  when t h e  "rod la tched" switch breaks c o n t a c t  

AT2 = Time from magnet de-energized t o  9 f e e t  of f r e e  f a l l  

AT3 = Time from magnet de-energized t o  f u l l  snubbed p o s i t i o n  
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A D, Area F i r e  A l a r m  T e s t  

1. Purpose 

The purpose of t he  t e s t  was t o  ope ra t e  t h e  four  a r e a  f i r e  alarm 

horns and t o  a d j u s t  t h e  fou r  horns t o  desired aud ib le  output .  

2. Method 

S i t e  personnel  were n o t i f i e d  by loudspeaker  t h a t  t he  t es t  of t h e  

area f i r e  a la rm system would be made. 

During t h e  sounding of the  f i r e  alarm, maintenance personnel  

a d j u s t e d  each of t h e  fou r  horns t o  d e s i r e d  a u d i b l e  ou tput .  

Refer  t o  t h e  NNPF Monthly Operat ing Report ,  No. 21, A p r i l ,  1964, 

page 49. 

3. Conclusions 

a. The area f i r e  a la rm system i s  operable  on ca l l .  

b. The fou r  horns  loca t ed  i n  p a i r s  on t o p  of t he  r e a c t o r  bu i ld ing  

a re  each sounding wi th  s a t i s f a c t o r y  volume. 
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IV. Radia t ion  Control  

A .  Radia t ion  and Contamination Surveys and Monitoring 

n 

The p l a n t  s i t e  environmental a i r  sampler f i l t e r  was changed and counted 

on a weekly schedule dur ing  May. I n i t i a l  count ing of these f i l t e r s  was 

performed and followed by recount ing a t  4 hour and 24 hour decay times. 

R e s u l t s  of the  i n i t i a l  count ing of t hese  continuous one week c o l l e c t i o n s  

ranged from 5 x lo”* t o  9 x 

t o  9 x 

i a t e d  decay c h a r a c t e r i s t i c s  a re  wi th in  normal l i m i t s  f o r  environmental 

pc/cc beta-gamma and from 6.9 x 

These i n i t i a l  a c t i v i t y  l e v e l s  and t h e i r  assoc- pc/cc alpha.  

a i rbo rne  p a r t i c u l a t e  samples i n  t h i s  area. 

The main bu i ld ing  and r ad ioac t ive  waste f a c i l i t y  stack monitor f i l t e r s  

&re a l s o  changed and counted weekly. No a c t i v i t y  i n  excess  of normal 

atmospheric a i rbo rne  p a r t i c u l a t e  l e v e l s  was detected,, 

Radia t ion  surveys of r e a c t o r  vent  system components (CV-1004 and 

FI-849) were performed weekly and RD-1 i n - l i ne  f i l t e r  housing was surveyed 

a t  the  t i m e  of each r e a c t o r  cover gas  sampling. No evidence of sodium 

carry-over was de tec ted .  

On May 1 and 4 re-surveys of t he  primary sodium s e r v i c e  v a u l t  were 

performed and H e a l t h  and Sa fe ty  coverage was continued f o r  va lve  V-476 

bellows replacement work. Working area r a d i a t i o n  l e v e l  was 6 m r / h r .  

Smear surveys were performed wi th in  t h e  ce l l  p e r i o d i c a l l y  a s  work pro- 

gressed.  

areas was 52 d/m/lOO cm2 which was on the  bonnet of va lve  V-476. 

surveys of the area fol lowing completion of t h e  work showed no su r face  

contamination i n  excess  of 30 d/m/lOO cm2. On completion of t h i s  work 

t h e  plug was r e - i n s t a l l e d  and t h e  system re tu rned  t o  service. 

Maximum contamination on e x t e r i o r  s u r f a c e s  of p ip ing  and deck 

Smear 

On May 12  Heal th  and S a f e t y  coverage was provided f o r  momentary 

removal of the  primary sodium s e r v i c e  vaul t  access  plug t o  permit  remote 
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"63 v i s u a l  inspec t ion  of valve V-476 following an  alarm of the  sodium leak  

de tec to r  i n  t h a t  valve.  

atmosphere i n  the  c e l l  was maintained during t h i s  inspection. N o  ex te rna l  

evidence of sodium leak was observed. Radiation l e v e l  a t  e l eva t ion  

1440 f t  6 in ,  f l o o r  l eve l  over the open access  hole  was 2.5  r / h r .  Maximum 

personnel exposure f o r  t h i s  operat ion was 5 mrem. Radiat ion monitoring 

was repeated i n  the  same manner on May 13, 15  and 19 i n  connection with 

re- inspect ions and t o  a s s e s s  the  e f f ec t iveness  of i s o l a t i o n  of the  system 

from the  main hea t  t r a n s f e r  loops. 

N o  en t ry  i n t o  the  c e l l  was made and n i t rogen  

On May 20 the  primary sodium serv ice  c e l l  was entered and a r a d i a t i o n  

survey performed p r i o r  t o  inspec t ion  and r e p a i r  of the  valve V-476 sodium 

leak de tec tor .  Maximum r a d i a t i o n  l eve l  w a s  155 m / h r  (contac t )  a t  l i n e  

149. The r a d i a t i o n  l eve l  i n  the  working a rea  a t  valve V-476 was 15 mr/hr. 

On May 4 and 6 measurements of r a d i a t i o n  l e v e l s  i n  the  primary pipe 

v a u l t  were performed using the  west instrument plug. 

these  measurements was t o  conf3rm t h a t  such measurements could be per- 

formed s a f e l y  a t  maximum a c t i v a t i o n  condi t ions  i f  requi red ,  and t o  ob ta in  

add i t iona l  re ference  data  for f u t u r e  use .  A v e r t i c a l  t r ave r se  through 

the  depth of t he  pipe v a u l t  showed maximum gamma r a d i a t i o n  l e v e l s  a t  

e l eva t ion  1423 f t  t o  be 375 mr/hr on May 4 approximately 10 days a f t e r  

r eac to r  shutdown of Apr i l  24, and lo3  r / h r  on May 6 a t  approximately 50% 

equi l ibr ium a c t i v a t i o n  f o r  20% r e a c t o r  power l e v e l .  

The purpose of 

On May 18  the  t h i r d  shipment of Core I1 f u e l  rods was received a t  the  

p l a n t  site, Smear surveys of the  t ruck  and e x t e r i o r  sur faces  of the  ship- 

ping boxes d isc losed  no contamination i n  excess of 30 dpm/100 em2 ( t o t a l )  e 

No alpha contamination was detected.  Radiat ion surveys of t he  shipment 

and ind iv idua l  boxes were performed. No r a d i a t i o n  i n  excess of twice 

normal background l e v e l  was detected.  
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A r a d i a t i o n  survey of the a c c e s s i b l e  major components of N o .  2 secondary 

sodium loop and a r e a s  of steam genera tor  room N o .  2 was performed on May 1 8  

i n  response t o  a high r a d i a t i o n  alarm ind ica t ed  by the  No.  2 secondary 

sodium r a d i a t i o n  monitor (RM-200).  N o  e leva ted  r a d i a t i o n  l e v e l s  were 

de tec ted .  I n v e s t i g a t i o n  of t he  d e t e c t o r  d i sc losed  an  e l e c t r o n i c  component 

f a i l u r e , r e p a i r  of which c l ea red  the  alarm. 

A r a d i a t i o n  survey of t h e  primary f i l l  tank v a u l t  was performed on 

May 21 i n  p repa ra t ion  f o r  i n spec t ion  and r e p a i r  of tank  N o .  3 pedes t a l  

h e a t e r s  and replacement of a rup tu re  d i s c  between t h e  tank v a u l t  and t h e  

primary p ipe  vault .  A i r  b r ea th ing  

appara tus  was requi red  f o r  e n t r y  due t o  t h e  n i t rogen  atmosphere hazard 

e x i s t i n g  p r i o r  t o  and during t h e  rup tu re  d i s c  replacement. 

Maximum r a d i a t i o n  l e v e l  was 4 mr/hr .  

Pe r iod ic  smear surveys and a rea  r a d i a t i o n  surveys were performed 

throughout t he  p l a n t  a r eas .  No contamination i n  excess  of 30 dpm/100 cm 

was de tec t ed  ou t s ide  of con t ro l  b a r r i e r s .  No abnormal r a d i a t i o n  l e v e l s  

were de t ec t ed  i n  a r e a s  of rou t ine  access  by p l a n t  personnel.  

2 

Addi t iona l  r a d i a t i o n  surveys,  smear surveys and monitoring ope ra t ions  

were performed i n  connect ion with i tems l i s t e d  i n  Table I V  - 1 and i t e m  

D-"Other Heal th  and Safe ty  A c t i v i t i e s "  of t h i s  sec t ion .  

Bo Sampling and a n a l y s i s  of process  systems 

During May one gas  decay tank was sampled p r i o r  t o  r e l ease .  A c t i v i t y  

of t h i s  sample was 1,25 x 

t h e  main bu i ld ing  s t a c k  a t  a r a t e  of less than  50 scfm. 

pc/cc. The tank  volume was r e l eased  via 

Twenty-four samples of r e a c t o r  cover  gas  were obtained from the  RD-1 

sample connect ion f o r  count ing (F igure  I V  - 1) and g a m - s p e c t r u m  a n a l y s i s  

(F igu re  I V  - 2). Maximum sample a c t i v i t y  was 3.7 x l o m 3  HC/CC. 

The Xenon-133 peaking fol lowing r e a c t o r  s t a r t u p  and the  d e c l i n e  of 

c o n s t i t u e n t  a c t i v i t i e s  a f t e r  scram agree  wi th  previous observa t ions .  

N o  app rec i ab le  change i n  f u e l  c ladding i n t e g r i t y  i s  ind ica ted .  
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Table IV - 1 

. 

Lo ca t i  on 

RADIATION SURVEYS 
OFF-NORMAL CONDITIONS OR ACTIVITIES 

Radiat ion Level Contamination 
(dpm/100 em2) ( m r  em/h r ) 

Primary sodium serv ice  v a u l t  valve 
V-476  (bellows) r epa i r  6 (working a rea )  52  

P r i m r y  sodium serv ice  v a u l t  - i n i t i a l  
valve inspec t ion  by remote v i sua l  1.9 x l o 5  (max) -- 

3 ob s erva ti  on 1.2 x 1 0  ( a t  aux bay -- 
f l o o r  l e v e l )  

Primary sodium serv ice  vaul t .  Repair 155 (max) -- 
of valve V-476 l eak  de tec to r  15 (working a rea )  -- 

Steam generator  room No. 2 -- 
i nves t iga t ion  of RM-200 alarm Background 
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C. 

A 

During the  per iod of May 11 through 14 i n t e r m i t t a n t  d ra in ing  of 

sodium from vapor t r a p  No. 14 produced major d i s tu rbances  of r e a c t o r  

cover gas  c i r c u l a t i o n  through RD-1. These flow d i s t rubances  undoubtedly 

a f f e c t e d  t h e  v a l i d i t y  of sample da t a  during t h a t  period. 

On May 8 gas  samples were c o l l e c t e d  from t h e  a r e a  of t he  upper "0" 

r i n g  seal of s t a t i o n a r y  c o n t r o l  rod N o .  4 thimble,  where l e a k  checking 

had de tec t ed  t h e  presence of a helium leak. 

3 x pc/cc due p r i n c i p a l l y  t o  Argon-41. 

Sample a c t i v i t y  was 

The absence of Xenon confirmed 

t h a t  t h e  l e a k  was from t h e  con t ro l  rod thimble atmosphere and not  r e a c t o r  

cover gas. Repair  of t he  s e a l  terminated t h e  leak .  

Seven water samples were obtained from the  c losed  loop cool ing  water  

system and counted p r i o r  t o  the  performance of chemical analyses .  Max- 

i m u m  sample a c t i v i t y  was 6.5 x 10'' pc/ml. 

The normal l e v e l  R/A l i q u i d  waste s to rage  tank was sampled i n  pre- 

p a r a t i o n  f o r  r e l e a s e  t o  the  leaching  ponds. Sample a c t i v i t y  was less 

than  3 x ,uc/ml ( t o t a l )  and no a lpha  a c t i v i t y  was de tec ted .  

Heal th  Physics  Instruments  

During May, backgrounds of a l l  count ing room instruments  were counted 

Pe r iod ic  func t iona l  and c a l i b r a t i o n  checks were per- and recorded da i ly .  

formed. 

A l l  survey meters were checked f o r  func t iona l  abnormal i t ies  and cal- 

i b r a t i o n  using encapsulated c a l i b r a t i o n  sources.  

D. Other Heal th  and Safe ty  A c t i v i t i e s .  

Heal th  and s a f e t y  coverage was provided f o r  t he  fol lowing work items: 

1. 

2. 

Loading f a c e  s h i e l d  n i t rogen  compressor s h a f t  s e a l  replacement. 

Removal of r e a c t o r  p lugs  RP-104 and RP-200 from s torage  and 

in spec t ion  of o r i f i c e  plug d r i v e  mechanism. 
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3. Primary sodium s e r v i c e  system va lve  V-476 bellows and sodium 

l e a k  d e t e c t o r  r e p a i r .  

4. Nitrogen cooler  No. 8 blower bear ing r epa f r .  

5. Cont ro l  rod a c t u a t o r  d r i v e  s h a f t  seals helium l e a k  check and 

r e p a i r  of No. 14, 15,  17 and 19. 

6. Control  rod drop time t e s t i n g .  

7. R e i n s t a l l a t i o n  of h e l i u m  sample connect ions on s t a t i o n a r y  c o n t r o l  

rods.  

8. Fuel handl ing machine load-ce l l  t e s t i n g  and r e - se t t i ng .  

9. Fuel s to rage  p i t  thimble replacement. 

10. Removal of b l i n d  f l ange  from c losed  loop cool ing  water system -- 
f u e l  s to rage  p i t  No. 3 c i r c u l a t i o n  l i n e  No. 1510. 

11. Removal and i n s p e c t i o n  of o r i f i c e  plug d r i v e  mechanisms from 

s to red  r e a c t o r  plugs RP-130 ,and 183. 

12. Removal of p l a s t i c  covering from p i t  No. 19  and packaging of waste. 

13. Removal and r e p a i r  of s t ack  monitor pump. 

14. Repair  of s t a t i o n a r y  c o n t r o l  rod No. 4 helium atmosphere sea l .  

15. Decontamination of t o o l s  and equipment . 
S o l i d  r a d i o a c t i v e  waste w a s  packaged p e r i o d i c a l l y  for s torage .  

E. Radioac t ive  Waste 

The May inventory ,  shipment and d i sposa l  of r a d i o a c t i v e  wastes  are 

t abu la t ed  i n  Table  IV - 2. 

A 
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Table I V  - 2 

1 

RADIOACTIVE WASTE: INVENTORY, SHIPMEW AND DISPOSAL 

Radioac t ive  Wa s t e 

A c t i v i t y  (Cur ies )  Inventory  Ouant i t v  

Solid (cu f t )  2 . 3  x lo2 4 . 2 3  x 
Liquid  (ga l )  4.5 x 103 6.86 x 

1 . 3  1 0 3  * 
Gas ( s c f )  1 . 2  x l o 2  * 

Shipments 

S o l i d  (cu f t )  
L iquid  ( g a l )  
Gas ( s c f )  

Other DiSDOSal 

None 
None 
None 

Disposal Method 

S o l i d  (cu f t )  
L iquid  (gal)  
Gas ( s c f )  

None 
4 . 0 2  103 
9 . 3  103 

--- 
4 . 0 4  I O - ~  
3.29  x 10-4 

_-- 
Released** 
Released*** 

* Tank volumes ,n process  of accumulat-m. These had no t  ,een sampled; 
t h e r e f o r e  a c t i v i t y  l e v e l s  had not  y e t  been determined. 

** Liquid waste r e l eased  t o  leaching  f i e l d .  

*** Gaseous waste r e l eased  t o  atmosphere v i a  main bu i ld ing  s tack.  
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V. Maintenance 
. .  

U 

A ,  Primary 

The 

4 

and Modif ica t ion  

V a u l t  Maintenance 

ruptured  d i s k  from t h e  primary f i l l  t ank  c e l l  t o  t h e  primary 

p ipe  way w a s  rep laced .  Previous c e l l  p r e s s u r e  t es t s  had ind ica t ed  t h e  

atmospheres of t h e  two a r e a s  were common, a s  noted i n  t h e  HNPF Monthly 

Operat ing Report ,  No. 18, January ,  1964, page 47. The rup tu re  d i s k  had 

f a i l e d ,  The o t h e r  rup tu re  d i s c  (p ipe  tunnel  t o  f i l l  t ank  a r e a )  was 

in spec ted  and no v i s u a l  c r acks  were observed. 

leakage noted from a h igher  pressured  pipeway through t h e  rup tu re  d i s c  

i n t o  t h e  primary f i l l  t ank  a rea .  

There was no n i t r o g e n  

Power t o  t h e  pedes t a l  h e a t e r s  on No. 3 primary f i l l  t ank  was i n t e r r u p t e d  

when t h e  c i r c u i t  b reaker  t r i pped  and could no t  be r ec losed  i n d i c a t i n g  a 

f a u l t .  The f a u l t  was found i n  t h e  junc t ion  box on t h e  f i l l  tank.  A f t e r  

r e p a i r  t h e  h e a t e r s  were placed i n  se rv i ce .  

B. Cont ro l  Rod Drive Ac tua to r s  

To dec rease  helium los s  s e a l s  were a d j u s t e d  on c o n t r o l  rod a c t u a t o r s  

of CR-13,  14, 15, 1 7  and 19. 

The drive i n  l i m i t  s w i t c h  on a c t u a t o r  No. 4 of CR-16 was r e p o s i t i o n e d ,  

a s  i t  had s l i p p e d  o u t  of ad jus tment ,  render ing  it inope ra t ive .  

C. Sodium Valves and Leak De tec to r s  

Valve V-$76 bellows s e a l  had rup tu red  and was replaced.  The sodium 

block valve i s  loca ted  on No. 2 EM pump d ischarge .  A new l e a k  d e t e c t o r  

was i n s t a l l e d  i n  t h e  bellows. When t h e  valve was brought t o  ope ra t ing  

temperature  t h e  l e a k  d e t e c t o r  went i n t o  a l a rm cond i t ion .  Fu r the r  inspec- 

t i o n  showed t h e  bellows had n o t  leaked ,  bu t  t h e  l e a k  d e t e c t o r  had f a u l t e d  

due t o  mois ture  i n  t h e  magnesium oxide i n s u l a t i o n .  The l e a k  d e t e c t o r  

was rep laced  wi th  one which had been d r i e d  i n  a drying  oven a t  175 F 

f o r  96 hours.  
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A l e a k  d e t e c t o r  a la rm occurred on primary sodium s e r v i c e  d r a i n  tank 

va lve  V-481, when the  valve was opened t o  f u l l  open pos i t i on .  By c los ing  

t h e  valve one t u r n  t h e  a la rm c leared .  In spec t ion  showed t h e  l e a k  detec-  

t o r  appa ren t ly  was placed too  near t he  va lve  stem. A new l e a k  d e t e c t o r  

was i n s t a l l e d ,  a s  the  o r i g i n a l  was damaged i n  removal. 

A l e a k  d e t e c t o r  a larm was received on No.  2 primary sodium block 

valve.  A check of c i r c u i t y  ind ica t ed  a n  erroneous alarm due t o  one 

e l e c t r o d e  being grounded t o  the  sheath.  T ranspos i t i on  of the two l eads  

c l e a r e d  t h e  alarm. Fur ther  i n v e s t i g a t i o n  w i l l  be made when t h e  primary 

pipe way i s  a c c e s s i b l e .  

D. Waste F a c i l i t y  S tack  Monitor 

The r a d i o a c t i v e  waste f a c i l i t y  r a d i a t i o n  monitor pump f a i l e d  due t o  

f rozen  bear ings.  

h igh  temperature  grease.  

The bear ings  were rep laced  with bear ings  con ta in ing  

E. Miscellaneous Maintenance 

Removal and c leaning  s c a l e  from t h e  raw water s i d e  of t he  steam 

dump was s t a r t e d .  

Rollo-matic f i l t e r s  on a l l  hea t ing  and v e n t i l a t i n g  u n i t s  were rep laced  

t h i s  month. 

The s h a f t  seals were rep laced  on No. 2 loading  f a c e  s h i e l d  compressor 

a s  leakage increased  beyond capac i ty  of one recompressor. 

The diaphragm was rep laced  on the  helium block va lve  V-5158 t o  No. 3 

evapora tor  t h i r d  f l u i d  system. The diaphragm had ruptured.  

A 
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F. Instrument  Maintenance 

n 

1. P lan t  Control  System 

a. Reactor and nuc lear  ins t rumenta t ion  

Channels V, V I ,  VII, VI11 and I X  

c a l i b r a t e d .  

f l u x  a m p l i f i e r s  were re- 

A wir ing  e r r o r  i n  t h e  r e c t i f i e r  c i r c u i t  of t he  log  N and 

per iod  a m p l i f i e r  was causing spur ious  vo l t age  r e g u l a t i o n  condi t ions.  

This  r e s u l t e d  i n  sporadic  s h o r t  per iod  alarm and power level s h i f t s .  

The r e c t i f i e r  c i r c u i t  was rewired. 

Log count r a t e  meter S / N  463 w a s  g iv ing  an  uns t ab le  count r a t e  

i n d i c a t i o n  and a noisy  per iod.  A loose  connect ion was found on 

t h e  chass i s .  

Log count r a t e  meter S / N  407 would no t  c a l i b r a t e  w i t h i n  spec- 

i f i c a t i o n s .  Two tubes were rep laced  and the  u n i t  was r e c a l i b r a t e d  

and i n s t a l l e d  i n  Channel 11. 

Errat ic  ope ra t ion  of the  nuc lear  power computer was caused 

by poor c o n t a c t s  i n  auto-manual switch of HCS-6. The switch was 

replaced. 

Temperature recorder  TRC-1 was c a l i b r a t e d .  

C a l i b r a t i o n  of t h e  measured pen was checked on temperature 

r eco rde r s  TRC-1, TRC-2 and TRC-4. 

b. Heat t r a n s f e r  system 

Temperature i n d i c a t o r  TI-22 w a s  reading  low. The recorder  

was r e c a l i b r a t e d .  

A l l  primary and secondary sodium flow reco rde r  c o n t r o l l e r s  

were c a l i b r a t e d .  

All primary r e a c t o r  i n l e t  sodium temperature recorder  con- 

t r o l l e r s  were c a l i b r a t e d .  
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c. Feedwater and Steam System 

The square r o o t  conver te rs  of a l l  feedwater and steam flow 

reco rde r s  were c a l i b r a t e d .  

D i f f e r e n t i a l  p re s su re  c e l l  t r a n s m i t t e r s  of loop 1 steam and 

feedwater flow were c a l i b r a t e d .  

The low l e v e l  scram alarm from l e v e l  i n d i c a t o r  LXL-250 d i f -  

f e r e n t i a l  p re s su re  c e l l  t r a n s m i t t e r  was coming i n  a t  9.8 inches 

i n s t e a d  of 8 inches.  The t r a n s m i t t e r  was r e c a l i b r a t e d .  

A l l  steam and feedwater flow d i f f e r e n t i a l  c e l l  t r a n s m i t t e r s  

were rezeroed.  

2. Sodium Ins t rumenta t ion  

Pressure  i n d i c a t o r s  PI-110 and PI-111 were rezeroed as  they  were 

g iv ing  high ind ica t ions .  

Secondary sodium expansion tank level i n d i c a t o r s  LI-100, LI-200 

and LI-300 were c a l i b r a t e d .  Tubes were replaced i n  LI-100 and LI-300. 

Tubes were rep laced  i n  No. 2 secondary fill tank sodium level 

i n d i c a t o r ,  t o  r e s t o r e  the  proper ga in  i n  the  a m p l i f i e r  system. 

Radia t ion  Detec t ion  and Monitoring System 3. 

Check va lves  w e r e  changed on the  pump u n i t  of r a d i a t i o n  detector  

RD-1 because of low f l o w .  

Count r a t e  meter RIC-1102  i n  the r a d i o a c t i v e  waste f a c i l i t y  had 

stopped counting. 

diode. 

The selenium r e c t i f i e r  was rep laced  w i t h  a s i l i c o n  

A f i l t e r  capac i to r  and two tubes  were a l s o  replaced.  

The high vol tage  t ransformer of t h e  p o r t a l  personnel monitor near  

t h e  Heal th  Physics  o f f i c e  was rep laced  because i t  was drawing excess ive  

c u r r e n t  and blowing fuses .  

Relay con tac t s  on t h e  p o r t a l  personnel monitor t o  t h e  h igh  bay were 

cleaned. No. 6 window had not  alarmed during t h e  monitor checkout. 
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The cons t an t  a i r  monitor,  CAM,  i n  t he  decontamination room w a s  

Tubes were rep laced  i n  t h e  high not  g iv ing  a counting ind ica t ion .  

vo l t age  power supply and i n  the count  r a t e  meter,  and connect ions 

were r e p a i r e d  i n  t he  preampl i f ie r .  

4 .  Hea l th  Physics  and Survey Instruments  

B a t t e r i e s  were rep laced  i n  t h e  fol lowing instruments:  

Eber l ine  E-500A GM counter  
Radector po r t ab le  ion  chamber a t  the  guard house 
Juno S/N 2331 
Por t ab le  GM counter  a t  the  guard house 

A GM tube w a s  shor ted  and rep laced  i n  t h e  po r t ab le  GM counter  

Nuclear Chicago 2612 S / N  2536. 

5. Prehea t  System 

Replacement of RT r e l a y  i n  sys temA reco rde r  was made because 

of r e l a y  f a i l u r e .  

High temperature mercury c o n t r o l  switches were rep laced  i n  systems 

D and H recorders .  

A gear  was rep laced  i n  system J reco rde r  because the  c h a r t  d r i v e  

was s l ipp ing .  

Contac ts  were rep laced  i n  r e l a y  E-29. 

S l i d e  wire  con tac t s  were replaced on system D recorder .  

6. Other Instrument  Maintenance 

The t r a n s m i t t e r  of flow i n d i c a t o r  1001 i n  the  r a d i o a c t i v e  vent  

system w a s  checked f o r  c a l i b r a t i o n .  

P res su re  i n d i c a t o r  c o n t r o l l e r  PIC-80=, r e a c t o r  atmosphere t r ans -  

m i t t e r  i n  t h e  helium system was checked f o r  c a l i b r a t i o n .  

Oxygen ana lyzer  AnO2900 was c a l i b r a t e d  on May 5 and May 20. 

Grapple torque u n i t s  on the  f u e l  handl ing machine were c a l i b r a t e d  

and alarms were s e t .  

A r e s i s t o r  was rep1.aced on No. 2 grapple  a larm c o n t r o l l e r .  
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G. Modifications 

1. Maintenance Cel l  Modification 

Contract work on the maintenance c e l l  modif icat ion f o r  t he  f u e l  

examination program was nearing completion. 

provides add i t iona l  i n  c e l l  non-destructive t e s t  equipment i s  de- 

The modification, which 

signed t o  be remotely movable and replaceable .  

Fuel d i s t o r t i o n ,  length and diameter, w i l l  be measured, and 

r e s u l t s  w i l l  provide an ind ica t ion  of remaining fue l  l i f e .  

Figure V - 1 shows the  maintenance c e l l  w i t h  e x i s t i n g  equipment 

d e t a i l e d  on the  r i g h t  s i d e  of the f igure .  Equipment added i n  t h i s  

modif icat ion a r e  out l ined  t o  the  l e f t  of the f igure .  

A f u e l  rod s t age  assembly was i n s t a l l e d  i n  the  c e l l  a t  the  f i rs t  

(upper) operat ing leve l .  

and otherwise l o c a t e  the  f u e l  rod for advantageous pos i t i on  during 

The s tage w i l l  be u t i l i z e d  t o  r a i s e ,  lower 

t h e  examination, measurement and inspec t ion  program. 

t h i s  r e p o r t  per iod,  t h e  s tage  assembly was scheduled f o r  wir ing 

A t  t h e  end of 

modification. 

The modif icat ions a t  the  second l e v e l  which were a l l  cont rac tor  

completed a t  the end of t h i s  r epor t  per iod,  a r e  l i s t e d ,  

1) One addi t iona l  master s l ave  manipulator 

2) 

3) 

Periscope for view and photography, with camera 

Cutt ing machine t o  c u t  the  hanger cas t ing  of the  f u e l  

element assembly 

4 )  Fuel rod diameter measuring device with recorder  

5 )  Fuel rod p o s i t i o n  t r ansmi t t e r  device w i t h  d i g i t a l  recorder  

6) Gamma scanner with through tube and two p in  hole  cameras 

Selected uranium molybdenem premeasured fue l  elements of Core I 

a r e  scheduled t o  be examined a t  some f u t u r e  time. 



MODIFICATION ADDITIONS 

FIRST LEVEL 
STAGE ASSEMBLY 

SECOND LEVEL 

MASTER SLAVE MANIPULATOR 

PERISCOPE AND CAMERA 

CUTTING TOOL 

ROD DIAMETER GAUGE, RECORDER 

ROD POSITION TRANSMITTER, RECORDER 

GAMMA SCANNER AND CAMERAS 
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\'PROCESS TUBE DISCONNECT 1 WINDOWS 

CONTROL CONSOLES 

LEE MANIPULATOR 

Maintenance Ce l l  and Operating Areas  

~ -~ 
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2. Modifications to the Reactor Plant Heating and Ventilating System 

During the week of May 4 a representative from Atomics Inter- 

national was on site to check the operability of the modified heating 

and ventilation system. The modifications, as reported in the 

February Monthly Operating Report, No. 1 9 ,  page 81, consist of a 

booster fan in the exhaust ductwork in the auxiliary bay, a new 

cooling duct in the secondary sodium service area, and ductwork to 

each of the main sodium pumps. 

e 
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3. Secondary Sodium Pump Helium Supply Modif ica t ion  

Upon a r r iva l  on s i t e  of t he  requi red  va lves  t h e  modi f ica t ion  of 

t h e  hel ium supply p ip ing  t o  t h e  secondary sodium pumps was completed. 

The modified system provides  a sepa ra t e  helium supply l i n e  t o  t h e  

lower o i l  sump a r e a  of each secondary pump. F igure  V - 2 d e p i c t s  

schemat ica l ly  t h e  t y p i c a l  arrangement of t h e  p ip ing  system a t  each 

Pump 

The n e c e s s i t y  f o r  t h i s  mod i f i ca t ion  i s  explained i n  t h e  October ,  

1963, Monthly Operat ing Report .  E s s e n t i a l l y ,  t h e  s e p a r a t e  helium 

supply t o  t h e  lower o i l  sump a r e a  a s s u r e s  t h a t  t h e  p r e s s u r e  i n  t h i s  

a r e a  w i l l  always be t h e  same a s  t h a t  i n  t h e  b a r r e l  s e c t i o n  of t h e  pump. 

Under these  c o n d i t i o n s  sodium cannot  be fo rced  up t h e  s h a f t  

annulus  and i n t o  t h e  lower o i l  sump area as  occurred i n  October of 1963, 

and recorded on page 4 4  of r e p o r t  No.  15. 

Locked Open Valve T o  Upper Seal - 
I 1 w  
I I 

I 
Vapor Trap 

r - i  

dl lb. H e l i u t  

c I 

oo-+ I------ 

/ 
t v e n t  t o  Pump 

Expans ion  
Tank 

CNewly I n s t a l l e d  Line  
t o  O i l  Sump Area 

Figure  V - 2 

SECONDARY SODIUM PUMP HELIUM 
SUPPLY MODIFICATION 
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VI. Train ing  Program f o r  Senior  Operator Licenses  

I n  p repa ra t ion  f o r  t h e  Atomic Energy Commission's examination f o r  Senior  

(Reactor)  Operator  License i n  May t h i r t e e n  a p p l i c a n t s  a t tended  a one hour a 

day, s i x  week r e f r e s h e r  course  during January and February of 1964. Several  

o t h e r  Consumer employees aud i t ed  t h i s  course ,  which covered mathematics, 

nuc lear  phys ics ,  h e a l t h  phys ics  and safe ty .  T h i s  course was t augh t  by Sheldon . 
S t a t i o n  S t a f f  personnel.  

A formal s tudy course was i n i t i a t e d  on February 17.  The two hour p e r  

day, 5 day a week class pe r iods  were scheduled f o r  e leven  consecut ive  weeks 

and were conducted by a n  Atomics I n t e r n a t i o n a l  Tra in ing  I n s t r u c t o r .  Some 

of t h e  c l a s s e s  were taught  by Consumers personnel.  

Considerable  home work and o u t s i d e  study toge the r  with pe r iod ic  review 

tests were included i n  t h e  t r a i n i n g  program. I n  a d d i t i o n  t o  the Senior  

Operator Appl icants  s eve ra l  a d d i t i o n a l  Consumer employees and o the r  s i t e  

personnel a l s o  aud i t ed  the  course.  An o u t l i n e  of t he  course  is l i s t e d  on 

Table  V I  - 1. 

. 

On May 11, twelve Consumers personnel ,  l i s t e d  below, s u c c e s s f u l l y  com- 

p l e t e d  t h e  examination and were i ssued  Senior Operator Licenses ,  e f f e c t i v e  

June  1, 1964: 

Chemical Engineer 
Heal th  P h y s i c i s t  
Maintenance Supervisor  
O f f i c e  Engineer 
Performance Engineer 
4 S h i f t  Supervisors  
3 Uni t  Operators  

One of t h e  performance engineers ,  not  p rev ious ly  l i censed ,  passed t h e  

w r i t t e n  Senior  Operator License examination and w i l l  be requi red  t o  t ake  a n  

o r a l  examination p l u s  a w r i t t e n  ope ra to r  examination a t  a f u t u r e  da te .  
- 
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Four of Sheldon S t a t i o n  s t a f f  personnel ( t h e  P lan t  Superintendent ,  t h e  
. - J  

A s s i s t a n t  P l an t  Superintendent  f o r  Nuclear Engineering, one S h i f t  Supervisor ,  

and t h e  Reactor  Engineer) had rece ived  t h e i r  Senior  Operator License a t  a n  

e a r l i e r  date .  

Table  V I  - 1 

STUDY COURSE OUTLINE 

Senior  Operator License Tra in ing  Program 
Sheldon S t a t i o n  -- H a l l a m  Nuclear Power F a c i l i t y  

. 
_I 

" 

-@ 

Mathematics and General Physics  R e v i e w  
Atomic and Nuclear Phys ics  
I n t e r a c t i o n  of Radia t ion  wi th  Matter 
Rad ia t ion  Un i t s ,  Shie ld ing  and Dose Ca lcu la t ion  
Rad ia t ion  Detec t ion  Devices and Nuclear Instrument  Theory 
Rad ia t ion  P r o t e c t i o n  Regulat ions 
B io log ica l  E f f e c t s  of Radia t ion  
Heal th  Phys ics  Procedures  and Radioac t ive  Waste Handling and Disposal  
I n t r o d u c t i o n  Reactor Technology 
The Four Fac tor  Formula 
I n t r o d u c t i o n  t o  Reactor  K ine t i c s  Topics 
C r i t i c a l i t y  Computation, Cr i t i ca l  Mass Determinat ion 
I n  Hour and Rod C a l i b r a t i o n  C u r v e s  
Xenon and Samarium Poisoning 
S u b c r i t i c a l  M u l t i p l i c a t i o n  E f f e c t s  
Flux Traces and t h e i r  I n t e r p r e t a t i o n  
Fuel Loading, Handling Procedures and Precaut ions  
Moderator Can Handling 
Adminis t ra t ive  Procedures ,  L imi t s ,  Technical  S p e c i f i c a t i o n s  
S p e c i f i c  O p e n t i n g  C h a r a c t e r i s t i c s  of Reactor  and Aux i l i a ry  Systems 

R e v i e w  of Rad ia t ion  De tec t ion  and Monitoring System Operat ion 
Review of Radioac t ive  Gas Handling System 
R e v i e w  of Radioac t ive  Liquid Waste System 
General Review of HNPF Systems 
Fuel Cycle,  Uranium Carbide Fuel  
Reactor Procedures 
F a c i l i t y  Author iza t ion  

and Hazards Analys is  
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Errata for HNPF Monthly Operating Report No. 20, March, 1964 

Page 10, l i n e  5, Gross E l e c t r i c a l  Power (Mwe) should read: 

28.9 

Page 10, l i n e  7 ,  N e t  E l e c t r i c a l  Power (Mwe) should read: 

26.2 

Page 10 ,  l i n e  8, Net P lan t  Heat Rate (Btu/Kwh) should read: 

12,000 

Erra t a  for HNPF Monthly Operating Report No. 21, A p r i l ,  1964 

Page 14,  l i n e  15, Reactor Turbine Serv ice  To  Date ( h r s )  should read 

4,705.2 

Page 1 4 ,  l i n e  19, Gross Reactor  E l e c t r i c a l  Generat ion (Mwh) 

Th i s  Year should read: 

59,371 
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