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TEST RESULTS 

DLCS 1560109 
T-612081 

XENON TRANSIENT TESTS 

CORE I .SEED 2 

Purpo s  e  

The purpose .of t h i s  t e s t  . i s  to determine i f  the re  i s  s u f f i c i e n t  .excess r e a c t i v i t y  
present  i n  the  .core to  over r ide  a  peak xenon t r a n s i e n t  and to o b t a i n  da ta  f o r  rod 

: .  . worth c a l c u l a t i o n s o  

Conclusions and Recommendations 

. '  Upon completion of  1565.4 .EFPH o f  p lan t  operatdon of  Core I, -, Seed 2  (7371.5 EFPH 
t o t a l  Core I opera t ion)  the re  was s u f f i c i e n t  r e a c t i v i t y  to over r ide  the  peak 

. . xenon t r a n s i e n t  imposed by a  rapid  S t a t i o n  shutdown from an average . r eac to r  power 
level  of  102.65. per cent .  The over r ide  occurred 8  hours and.46 minutes a f t e r  

: shutdown with ~ r o u p  I con t ro l  rods ( l ' s ,  3 ' s ,  5 ' s  and 7 ' s )  withdrawn to 69 inches 
" '  .and Group I1 c.ontro1 r o d s  ( 2 ' s  .and 6 " s )  con t ro l l ing ,  withdrawn to 44.75 inches. 

Rod Group I11 ( 4 ' s )  and Group I V  ( 8 ' s )  were f u l l y  inse r t ed .  
\I 

. It i s  recommended,that DLCS 15101, Determination of  Temperature and Pressure 
c o e f f i c i e n t s  be run f o r  each performance .of DLCS 15601, .Xenon Transient  .Test,  in .  

- . . o rde r  .to have subs tant ia ted ,  cu r ren t  va lues  f o r  temperature and pressure correc-  
t i o n s  f o r .  use i n  the  preparat ion o f  r e s u l t s  f o r  .DLCS 15601,, Xenon Transient  
Tests .  

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

; . .'De'scr'ipfion 'of  T e s t  ~quipment ' .and T e s t .  Procedure' ' ' .  

The t e s t  was performed i n  accordance. with the  n i n t h  i s s u e  o f  the  .Tes t  .Procedure 
f o r  DLCS 15601, Xequu Tranaf cn t  Tests , ,  ,dated August 12, 1960. 

Equilibrium xenon was es tabl i shed p r i o r  ' t o  shutdown .by opera t ing  the  p lan t  . a t  
, . approxi'mately 65 MW gross e l e c t r i c a l  output  f o r  120 hoursowith  a l l  r eac to r  

coolant  pumps on FAST speed. The power l e v e l  was logged f o r  40 hours p r i o r  to  
the  shutdown. I 

The turbine  p lan t  was shut  down a t  0824 hours on.August.13, 1960, a s  spec i f i ed  
i n  DLCS 344, Rapid S ta t ion  Shutdown, and the  neutron f l u x  l e v e l  was- reduced to  
1 x  10-lo amperes on the  Intermediate Range Nuclear ~ n s t r u m e n t a t i i n .  The reactor  
was maintained a t  t h i s  l e v e l  u n t i l  t he  i n t t i a l  rapid  r a t e . o f  xenon buildup had 
decreased enough to  permit s t a r t -up  r a t e  measurements. When s t a r t - u p  r a t e  
measurements could be obtained,  the  c o n t r o l l i n g  group .rods were withdrawn and 
inse r t ed  a s  necessary f o r  each s e r i e s  o f  s t a r t - u p  rate.measuremen.ts. Thexenon 
t r a n s i e n t  was followed i n  t h i s  manner f o r  40 hours. 
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A Brown recorder was connected through a Keithly micro-micro ammeter to  the  D 
Channel of  the  Nuclear Instrumentat ion System. The change i n  neutron f lux  l eve l  
was observed on the  Brown recorder.  For the  s t a r t - u p  r a t e  measurements a  s top  
watch was used to  measure the  time required f o r  the  f lux  l e v e l  to  increase  by a 
f a c t o r  of  2,72 ( e ) ,  This time i n  seconds i s  the  measured reac to r  period. 

Results  

DLCS 1560109, Xenon Transient  Tests ,  was performed on August 13, 14 and 15, 1960. 

The o r i g i n a l  da ta  obtained .during , the  t e s t ,  together  wi th  any necessary cor rec t ion  
f a c t o r s  and ca lcu la t ions  f o r  t h e i r  appl ica t ion ,  a r e  presented i n  Tables I1 through 

- V I I . .  .Table  I summarizes these o r i g i n a l  da ta  and the  ca ' lculat ions required t o  
convert these  da ta  in to  correc ted  r e a c t i v i t y  f o r  a  s p e c i f i c  rod height .  Table H I  

. . contains the  da ta  obtained p r i o r  to shutdown. The average power l e v e l  f o r  the  
. f o r t y  hours p r i o r  to shutdown ind ica tes  the  . reactor  was operated a t  102.65 per  

cent  of  f u l l  power. 

During each run severa l  period measurements were made i n  order  to  o b t a i n  a 
r e a l i s t i c  f i g u r e  f o r  the  r eac to r  period by using the  average value o f  these 
measurements. The mean time f o r  each run i n  Table I i s  the  mean between the  time 
f o r  the  s t a r t  of  the  f i r s t  period measurement and the  time f o r  the  end of the  
l a s t  period measurement, The average temperature f o r  each run was obtained from 
the  prec is ion  r e s i s t a n c e  thermometers which a r e  read on Mueller recording bridges.  
This was accomplished by obta in ing the  r e s i s t ance ,  a t  the mean time f o r  the  run, 
f o r  each loop i n  service .  These re s i s t ances  were then converted to temperatures 
using platinum r e s i s t a n c e  versus temperature conversion t ab les .  The temperatures 
were then correc ted  using the  c a l i b r a t i o n  information f o r  each r e s i s t a n c e  the r -  
mometer t h a t  was obtained on March 23, 1960. The correc ted  temperatures were then 
averaged and used f o r  the  value of  r eac to r  coolant  temperature during each run. 
The o r i g i n a l  da ta  and cor rec t ions  f o r  these  temperatures a r e  presented i n  Table 
1x1. 

I n  order to o b t a i n  the  average pressure f o r  each run a s  l i s t e d  i n  Table I, the  
individual  loop pressures  were obtained once during the run f o r  each loop i n  
service .  The cor rec t ions  obtained from the  c a l i b r a t i o n  of the  loop pressure 
instrumentat ion (DLCS 3360101, Cal ibra t ion  o f  Pressure Instrumentat ion performed 
i n  Apr i l  1960) were applied to each pressure reading. The average of  these  
correc ted  loop pressures  was used a s  the  average reactor  coolant  pressure during 
each run. The o r i g i n a l  da ta  and ca lcu la t ions  f o r  the  pressures a r e  l i s t e d  i n  
Table 1V. 

The con t ro l l ing  group rod height  f o r  each r u n . l i s t e d  i n  Table I was measured by 
e s t a b l i s h i n g  a con t ro l  rod height  p r i o r  to the  f i r s t  run. The rod d r ive  ,motor 
i n v e r t e r . f a c e  p l a t e s  were graduated i n  0.001 inch increments with a t o t a l . o f  0.25 
inches pe r  revolut ion ,  The graduations. were u s e d - t o  p rec i se ly  measure. the change 
i n  height  from the  height  e s t ab l i shed  p r i o r  to the  f i r s t  run. The coarse measure- 
ments were .made using . the  con t ro l  rod pos i t ion:  ind ica to r s .  The rod pos i t ions  f o r  
each run were oht.ained i n  t h i s  manner and a r e  l i s t e d ,  together  wi th  the  i n v e r t e r  
f ace  p l a t e  readings, i n  Table VII. 
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A s t o p  watch was used t o  measure t h e  r e a c t o r  pe r iods  by determing t h e  t i m e  
r equ i r ed  f o r  t h e  r e a c t o r  power t o  i n c r e a s e  by a  f a c t o r  o f  2.72 ( e ) ,  a s  i n d i c a t e d  
on t h e  Brown r eco rde r .  Seve ra l  per iod  measurements were made dur ing  each  run 
and t h e s e  were converted i n t o  terms o f  r e a c t i v i t y  u s ing  a  s e t  o f  t a b l e s  based o n  
t h e  inhour  equa t ion  us ing  a  delayed neut ron  f r a c t i o n  o f  .0064. Table I g ives  
t he se  va lues  f o r  each run  a s  w e l l  a s  t h e  average r e a c t i v i t y  f o r  t h e  runs.  

. S i n c e  t h e  Reactor  Coolant :System temperature  and p r e s s u r e  .could no t  be  he ld  con- 
s t a n t  dur ing  t h e  test  t h e  average r e a c t i v i t y  f o r  each  run  was c o r r e c t e d  t o  a  
Reactor Coolant.System temperature  and p re s su re  o f  500 F and 1800 p s i g  respec-  
t i v e l y .  The va lues  o f  AT and AP l i s t e d  i n  T a b l e . 1  a r e  t h e  c o r r e c t i o n s ,  and t h e  
d i r e c t i o n . i n  which they must be appl ied ,  t o  b r i n g  t h e  a c t u a l  p l a n t  o p e r a t i n g  
cond i t i ons  t o  t h e  base  va lues  o f  500 F and 1800 ps ig .  

The p r e s s u r e  c o e f f i c i e n t  used to  make t h e  r e a c t i v i t y  c o r r e c t i o n s  was + 2.50 x 
Ap/ps i  and t h e  temperature  c o e f f i c i e n t  was - 1.8  x 1 0 ' ~  Ap/F. These . va lues  

were based on  .values  ob t a ined  from DLCS 1510109 which was performed A p r i l  20, 
i960. The p re s su re  c o e f f i c i e n t  was used a s  ob t a ined  bu t  t h e  temperature  
c o e f f i c i e n t  was ad jus t ed  f o r  co re  d e p l e t i o n  by dec reas ing  t h e  measured v a l u e  o f  
- 2.20 x 10 '~  Ap/F to  - 1.8 x 10-4 AplF. The use  o f  t h i s  v a l u e  f o r  temperature  
c o e f f i c i e n t  cannot  be s u b s t a n t i a t e d  by t e s t  d a t a  and i s  merely an e s t i m a t e  based 
on p a s t  t e s t  .experience.  

A more s p e c i f i c  approach t o  a  c u r r e n t  temperature  . c o e f f i c i e n t  f o r  use w i t h  t h i s  
tes t  i n  f u t u r e  performances would be t o  perform DLCS 15101, Determinat ion o f  . 

Temperature and P re s su re  c o e f f i c i e n t s  o f  R e a c t i v i t y ,  a t  500 :F, 1800 p s i g  and 
zero power j u s t  fo l lowing  each performance o f .  DLCS 15601, Xenon Trans i en t  Tes t s .  

The r e a c t i v i t y  c o r r e c t i o n s  f o r  temperature  and pressure.  were app l i ed  a s  r equ i r ed  
and t h e  c o r r e c t e d  v a l u e  o f  r e a c t i v i t y  f o r  each run  i s  presen ted  i n  Table  I, The 
time .of c r i t i c a l i t y  l i s t e d  f o r  each run  i n  this Table  was ob t a ined  by p l o t t i n g  t h e  
c o r r e c t e d  r e a c t i v i t y  f o r  each run  a g a i n s t  t h e  mean time f o r  t h e  run, i n  terms o f  
hours a f t e r  s t a t i o n  shutdown, f o r  each rod he igh t .  A s t r a i g h t  l i n e  e x t r a p o l a t i o n  

'was made t o  t h e  t ime o f  zero r e a c t i v i t y  and t h i s  t ime was cons idered  to  be t h e  
' t ime o f  c r i t i c a l i t y  for.  t h a t  p a r t i c u l a r  rod he igh t .  

The i n d i v i d u a l  loop flows, f o r  t h e  loops i n  s e r v i c e ,  were recorded du r ing  each 
run  a s  r equ i r ed  by t h e  t e s t  procedure.  S ince  t h e  1 A  and 1 D  loop flow i n d i c a t o r s  
were o u t  o f  s e r v i c e  du r ing  t h e  t e s t  t h e  1 A  and 1 D  r e a c t o r  coo lan t  p u m p d i f f e r e n -  
t i a l  p r e s su re s  were recorded.  The . d i f f e r e n t i a l  pressure.s  were no t  converted i n to  
va lues  f o r  loop flows because t h e  d a t a  was n o t  used i n  t h e  ana lyses  o f  t h e  
r e s u l t s .  The o r i g i n a l  d a t a  f o r  t h e  f lows and d i f f e r e n t i a l  p r e s su re s  a r e  presen ted  
i n  Table  V. 

F igure  1 i s  a  sample p l o t  o f  c o r r e c t e d  r e a c t i v i t y ,  p, ve r sus  t i m e  u s ing  t h e  d a t a  
i n  Table I f o r  runs  131 through 138. A sample c a l c u l a t i o n  f o r  o b t a i n i n g  rod 
worth from t h i s  p l o t  i s  shown on t h i s  f i g u r e .  This  method was used to  c a l c u l a t e  
rod worth a t  v a r i o u s  rod he igh t s  a s  t h e  t r a n s i e n t  progressed and t h e s e  va lues  o f  
rod worth ve r sus  rod he igh t  a r e  p l o t t e d  g r a p h i c a l l y  on  F igure  2 .  The t o t a l  
r e a c t i v i t y  a t  v a r i o u s  rod he igh t s  was ob t a ined  by i n t e g r a t i n g  a r e a s  under t h e  
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rod worth curve between v a r i o u s  rod he igh t s .  The i n t e g r a t e d  a r e a s  between rod 
h e i g h t s  a r e  t abu la t ed  i n  Table V I  and p l o t t e d  i n  F igure  3 t o  show t h e  t o t a l  rod 
worth curve ob t a ined  f o r  t h i s  test .  

F igure  4 i s  a  p l o t  .of r e a c t i v i t y ,  p, ve r sus  t ime dur ing  peak' poisoning. For a  
cons t an t  . rod  he ight ,  t h e  r e a c t i v i t y ,  p, w i l l  .be a  minimum a t  maximum xenon 
posioliing. Thus, t h e  t i m e  a t  which peak xenon pois,ioning occur red  can be found 
from t h e  p l o t s  on F igure  4. .The time a t  peak was 8 hours and 46 minutes a f t e r  
shutdown. 

F i g u r e . 5  i s  a  cu rve .o f  c r i t i c a l  bank he igh t  ve r sus  t ime a f t e r  shutdown. Group I1 
(2 "s and 6 Is)  c o n t r o l  rods  were used t o  main ta in  c r i t i c a l i t y  dur ing  t h e  f i r s t  .37 

. hours  o f  t h e  t e s t  w i t h  ~ r o u p  I ( l ' s ,  3 ' s ,  5 ' s  and 7 ' s )  a t  69 inches  and Group I I B  
,'&4 ' s )  and Group I V  (8I.s)  completely i n s e r t e d .  During t h e  l a s t  3 hours o f  t h e  
tes t  (from 37 t o  40 e lapsed  hours from shutdown) t h e  Group I rods  ( l ' s ,  3 ' s ,  5  I s  

and 7 ' s )  were used t o  maint,ain c r i t i c a l i t y  and Groups P I z  I11 and I V  rods  were 
.completely i n s e r t e d .  

The average bank he igh t  o f  Group I1 rods  a t  t h e  time .of shutdown w i t h . e q u i l i b r i u m  
xenon was 19.25 inches.  A t  maximum poisoning t h e  Group 11 rods  were withdrawn to  
44.25 inches  t o  main ta in  c r i t i c a l i t y .  

F igure  6 i s  a  p l o t  o f  t o t a l  r e a c t i v i t y  'versus  t i m e  a f t e r  shutdown. The p o i n t s  
were determined by us ing  F igures  3  and 5 and show t h e  v a r i a t i o n  o f  t h e  nega t ive  
r e a c t i v i t y  i n  t h e  c o r e  du r ing  t h e  . t r a n s i e n t  due t o  t o t a l  poisoning but  p r i m a r i l y  
caused by t h e  xenon t r a n s i e n t .  
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12.538 
12.751 

14.734 
15.492 

. 15.765 
16.308 

. 
, . , 13.l834 

20.1.56 
20.281 

. 20.281 

12.237 

15.575 

. 
20.053 

, 22.25 

, 21.25 

' 

21.25 

.21.25 

21.25 

211.25 

' . 2 

20.25 . 
, . 

,2@.25 . 

26.3 
25.3 

1 7 3  
17.3 
16.2 

77.7 
72.5 
67.2 
61.8 

42.2 
40.6 
39.4 
38.5 

26.9 
27.1 
26.4 ' 

. 19.3 
1 2  

77.8 
77.0 
71.0 

. . 6 6 . 2 .  

45.5 
47.0 
45.3 
43.6 

. 30.9 
31.3 
U . 4  
29.9 

20.6 
20.9 







. . 
DUQUESNE LIGHT .COMPANY 
POWER STATIONS *DEPARTMENT 

. SHPPPINGPORT .ATOMIC POWER STATION 

TABLE I1 

-XENON. TRANS I ~ T  TESTS 
' DLCS 1560109 

T-612081 

DATA PRIOR TO SHUTDOWN 
. , 

Time o f  s t a r t  of  shutdown ,0824 - A u g u s t  13, 1960 Time 

Gross Gen. Load EaJ 64.8 0630 
Met Gem. Load MW 56.1 0630 
g;pp;~ 1565.4 . ' . .  0824 

1 :;l'p ,! A !'F j 488.0 0800 
1 .r ,"& (F? 488.5 0800 
1 -ic (F'l 488.5 0800 

I 11.y) [ F )  ' 487.0 0800 
TI?, .q.,$, I(?) 508.5 0800 

. ) I?  ( 7 )  510.5 0800 ! 1: .I, h (-1 . 511.5 0800 
1d;- (p) 510.5. 

. . 0800 
:d.A L L J ~  P r e d s t ~ r e  - potg 
,. . 

1825 0800 
.I. 13 1850 0800 

1 ~ i . ,  1825 0800 
1 .!:l; , , , , 1860 0800 
j :!..A ILOLEP FIOW x 1 . 0 ~  ib$'/hr ---- 0800 
[ :t.b 7.25 0800 
1, j.8: 7,25 0800 
1 1.3) ---- 0800 
4 
Cvz. m.---- - 

.: , ., .... 

Rod. P o s i t i o n s  a t .  0630 on August 13, 1960 

MOTE: Al.1. v a l u e s  a r e  a s  i nd i ca t ed  and a r e  uncorrected.  

Xo d 

1 
2 
3 
4 

Rod Sub -c,i.-oup Numbers 
b 

1's  

69.00 
69.00 
69.00 
69.00 

7 ' s  

69.00 
69.00 
69.00 
69.00 

2 ' s  

19.29 
19,22 
19.28 
19.26 

8 ' s  

0.0 
0.0 
0 .0  
0.0 

3 ' s  

69.00 
69.00 
69.00 
69.00 

4 ' s  

0.0 
0 .0  
0.0 
0.0 

5 ' s  

69 .OO 
69.00 
69.00 
69.00 

6 ' s  

1 9 . 1 9 "  
19.23 
19.18 
19.15 



.DUQUESNE LIGHT.COMPANY 
POWER STATIONS DEPARTMENT 

. SHIPPINGPORT. ATOMIC POWER STATION 

' 1  . 

'XENON TRANSIENT TESTS 
DLCS 1560109 
T-612081 

TABLE I1 (cont 'd)  

. POWER LEVEL FOR 40 HOURS ..PRIOR TO S H U T m  

A v e r a g e  . P o w e r  level .  for 40 h o u r s  p r i o r  to 

. A v e r a g e  
P e r  C e n t  

R o w e r  

103.9 
103.6 

Date Tima 

. . 

A v e r a g e  
. P e r  C e n t  

P o w e r  

102,3 
101.6 
102.3 
102.1 
101.3 

' .. . 

' 8 

. . 

. 

. , 

8/13/60 8/1>15:t 1.5 30 
11.436 
1330 104.0 

hutdown 102.65 per cent. 

,' T i m e  

. 023.0 ' 
0330, 

: 0430 
0530 
0630 

I 

. 

- 

18.38 
1930 

104.4 
104.5, 

2.0.30 . I 104.5 

i 104.1 
1 2.239 
! 

104.25 
103.25 

$&f 2[b0 0163(ji : [ ' 1.03.5 
0t. j0 ' 1. 103.2 

I 07.30 i 103.4 
I 
I 

0.339 1 103.4 
0439 ! 103.8 

' ! 0530 j a02. J.  
i 05:53 103.5 

2730 
J 

133.3 ' I 0030 ' 102 3'5 
"a2.75 

8/13/60 

P 130 
1230 
1330 
1430 
15 30 
1630 
1730 
1830 
.19 30 
2030 
2130 
2230 
2330 
0030 
0130 

102.75 
103.0 
103.3 
103.3 

. 103.3 
103.75 
,104.4 
103.25 
102.4 
102.6 
100.25 
104.0 
102.75 

. . 102.2 
101.9 
101.7 



DUQUESNE LIGHT COMPANY 
.POWER STATIONS DEPARTME,m 
SHIPPINGPORT ATOMIC . POWER STATION 

XENON TRANSIENT TESTS 
DLCS 1560109 
T-612081 

TABLE I1 (cont 'd)  

69.00 
69.01 
68.95 
69.05 
19.29 
19.22 
19.28, 
19.26 
68.96 
69.04 
69.00 

. 6 8 . 9 8  
.94. 

I.. 00 
.99 

1. (40 
68.99 
68.98 
69.05 
68.98 
19.19 
19.23 
19.18 
19'. 15 

. 68.95 
68.90 
68.93 
69.03 
1.00 
.I. 05 
.96 
.95 

DATE: A u g u s t  13, 1960 
0430 0330 T i m e  

Rod No. 
0230 



DUQUESNE LIGHT 'COMPANY 
POWER STATIONS DEPARTMENT 
SHIPPINGPORT ATOMIC POWER STATION 

TABLE I11 

REACTOR COOLANT LOOP TEMPERATURE 

Date 'b 
Ternpea tu ; ;~~ ;  Mue 

1 A  'Tc 
Corr. Corr. 

o h  1 F I ohms I F 

. l e r  B r  
1 D  'Tc 

o h m s '  

49.827 
49.8.35 
49.800 
49.827 
49.805 
49.820 
49.820 
49.830 
49.840 
49.830 
49.830 
49.820 
49.830 
49.835 
49.830 
49.825 
49,840 
49.860 
49.870 
49.880 
49.890 
49.880 
49.840 
49.850 
49.850 
49.860 
49.810 
49.825 
49.830 
4gn915 
49.900 
49.895 
49.880 
49.870 

'XENON TRANSIENT TESTS 
DLCS 1560109 
T-612081 

.dges ' 
' 

Avg. ~eind.  Th "'(~orwo; 
Corr. . Tc 1 A  I 1 B  1 C  



DUQUESNE LIGHT COMPANY 
POWER STATIONS DEPARTMENT 
SHIPPINGPORT ATQMIC POWER STATION 

'XENON .TRANSIENT TESTS 
DLCS 1560109 
T-612081 

TABLE 1x1 (cont Id) 

REACTOR COOLANT LOOP TEMPERATURE 

Date - 

8/13/60 

~ e m p  
1A 
F 

498.0,,-=--- 
497.1 
497.1 
498.9 
498.9 
498.3 
498.2 
498.2 
498.2 
498.3 
498.3 

500.8,498.6 
498,8 
598.8,484,6 
498.8 
498,8 
498.. 7 
498,8 
498.8 
498.8 
499.1 
499.1 
499.1 
498,8 
498,3 
498.2 
498,5 
498.5 
498.2 
498.0 
497.8 
497.7 
498.2 
498.5 

Avg. 
Tc 
F 

50060 
499.0 
499.6 
501.4 
500.7 
500..2 
508.3 

Run 
No. 

3.5 
136 
37 
38 
39 
4.0 
41 

. . ~h 
. 1B 

F 

----- 
----- 
--a,- 

469.0 
472.0 
474.0 
476.0 
4.77.8 
478.8 
480.0 
481.5 
482.2 
48306 

485,Q 
456.0 
486.4 
487.3 
488.0 
488.0 
489.9 
489.0 
489.3 
489.5 
489.5.502.5 
489.6 
489.9 
490.0 
490.0 
490.0 
490.0 
490.0 
490.2 
490.2 

 orwo wood) 
1C 
F 

502:0 
501,i 
501.3 
503.1 
502~8 
502.2 
502,3 
502.5 
502.3 
502.4 
502.3 
502.0 
502.5 
502,7 
502.7 
502.7 
502.7 
502.6 
502.8 
50218. 
502.8 
503.2 
503.1. 
503:l 
502-8 

502.4 
502.5 
502.5 
502.1 
502.0 
501.8 
501.6 
501.3 
5,02.7 

500.4 
500.4 
500.3 
500.2 
500i2.498.2 

500,8 
500.8 
500,9 
500.8 
500;8 
500.9 
5-01.0 
501.0 
501.2 
501.1 

501.0'501.0 
500.7 
500.4 
500,3 
500;6 

500o4.500e.4 
500.2 
499.9 
499.6 
499.6 
500.4 
500.4 

Time 

20.21 
2037 
2048 
2058 
2LB5 
2132 
214.7. 

1D 
F 

5,QQ.O 
499.0 
499.4 
501..1 
580.9 
500.4 
500.4 
500.8 
500.8 
500.6 
500,6 
500.4 
581.0 
501,1 
501.1 
501.0 
501.0 
501.0 
501.2 
501.2 
501.1 
501.6 
501-3 
501& 
,5011.0 
500.6 
-500.5 
'501,O 
500.8 
500.5 
500.1 
500.0 
500.9 
499.7 
500.8 

11) 

o h s  

49.850 
496780 
49.825 
49.910 
49.890 
49.870 
49.8'70 

, 

1A 

oh.ms 

49.930 
49.880 
48.900 
49.985 
49.960 
49.960 
49.94.0 

Bridges, 
TC 

Corr, 
F 

499.5' 
498.5 
499.4 
501.0 
500.6 
500.2 
500.2 

49.875 
49.870 
49.870 
49.870 
49.870 
49.990 
59,990 
49.895 
49,900 
4,9,900 
44.980 
49.900 
59.900 
49.900 
49.920 
49.920.501,2 
49.910 
49.895 
49.880 
49,875 
49.890 
49.880 
49.870 
49.855 
49.840 
49.840 
49.880 
49.880 

Temperatures .- Mueller 
.Tc 
Corr. 

F 

k 99.09 
498.9 
499.3 
501.0 
500.5 
500.1 
500. 

500.3 
500.2 
500.2 
500.2 
500.2 
500.8' 
500.8 
500.7 
508.8 
500.8 
580.8 
500.8 
50&8 
500.8' 
501.2 

500.7 
500.4 
500..3 
500.6 

500.2 
500,O 
499.7 
499.7 
500.4 
500.4 

1c4 

ohms 

49.95.8 
49.910 
h9.935 
50.050 
49.985 
49.950 

"L49.960 
49.960 
49.9'70 
49.970 
49.955 
49.950 
49.980 
49,980 
49.990 
49.995 
49.990 
49.975 
50.000 
50.000 
50.000 

501.1.5q.000 
49.990 
49.990 
49.980 
49.960 
49.960 
49.970 
49.960 
49.950 
49.935 
49.920 
49.920 
49.960 
49.960 

42 
45 
44 

i45 I 46 

TC 

Corr. 
P' 

50.8.5 
499.5 
500.0 
502.2 
501.0 
500.3 
500.5 
500.5 
500.7 
500.7 
500.4 
500.3 
,500.9 
500,9 
501.. 1 
501.2 
5(41:.1 
508.8 
501.3 
501.3 
501.3 
501.3 
501.1 
501.1 
500.9 
500,5 
500,5 
500.7 
500.5 
500.3 
500.0 
499.7 
499.7 
500.5 
500.5 

. 8/14/60 

. '  

500.3 
500.2 
5GO.i 
500.1 
500.1 
500.7 
500.8 
500.7 
509.7 
500.5 
500.7 
500.7 
500.9 
500.9 

501.0 
500.9 
500.6 
500.3 
500.1 
500.5 
500.3 
500.1 
499.8 
499.5 
499.4 
500.3 
500.3 

'r 

2154!49.950 

7 
4 
49 
50 
-53. 
52 
5 3  
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
.---A 

2216 
'2228 
2242 
2251. 
2305 
2320 
2331 
2344 
2354 
0020 
0033 
0042 
0102 
0120 
0128 
0139 
0150 
0200 
0211 
0220 
0230 
0239 
0251 
0300 
0313 
0326 

220b149.945 
45.940 
49.940 
49.940 
49.970 
49,975 
49.970 
49.970 
49.960 
49.970 
49.9?0 
49.980 
49.980 
49.990 
49.985 
49.980 
49.965 
49.950 
49.940 
49.960 
49~950 
49.940 
49.925 
49.910 
49.905 
49.950 
49.950 



DUQUESNE LIGHT.COMPANY 
POWER STATIONS DEPARTMENT 
SHIPPINGFORT ATOMIC .POWER STATION 

:XENON TRANS IEm TESTS 
DLCS 1560109 
T-,612081. 

TABLE 111 ( c o n t ' d )  

REACTOR COOLANT LOOP TFERATURE 

Temperatures - Mueller Bridges 
1A.Tc 1 .  1C"'Jc . I -1DTc 

I Corr. 1 ' lcCorro 1 I Corr . 
- 

I 

Avg . 
Tc 
F 

I 
500.1 
500.2 
500.4 
500.2 
500.0 
500.1 
580,1 
500.1 
500.1 
500.1 
500.2 
500.2 
500.2 
500.2 
500,2 
500.2 
500.2 
500.2 
500.2 
500.1 
500.1 
500.1 
500.1 
500.0 
499.9 
499.9 
499.8 
499.8 
499.7 
499.7 
499.6 
499 .'6 
499.5 
499.8 



..DUQUESNE LIGHT COMPANY . XENON TRANS IEMT .TESTS 
', POWER STATIONS. DEPARTMENT DLCS 1560109 

SHIPPINGPORT ATOMIC POWER STATION ; T-612081 

. . . . . . . . TABLE 111 ( c o n t 8 d )  
. . 

. . . . 
. . . . . . 

REACTOR COOLANT LOOP TEMPERATURE 

Avg. 
Tc '.. 

F 

500.4 
500,7 
500,4 
500.2 
500.1 
500.0 
506.3 
500.2 
500.3. 
499.9 
499.6 
499.7 
499.8 
499.7 
499.8 
499..8 
499,7 
449.8 
499.8 
499.9 
500.2 
499.9 
499.8 
500.4. 
.500.1 
499.7 
499.8 
500b.5 
500.3 
500.0 
500.6 

500,4 
500.2 

. 

+ I 

. . Temperatures - Mueller Bridges 
I A  Tc 1 C  ',Tc 1 D  Tc ' 

Corr. ' Corr. Corr. 

.-.--- 

117  I307 49.5051499.4 49.930 499.9 49.850 499.9 
118 131.9 49.910 499.5 49.930 493,9 .49.850 499.9 
13.9 1331. 49.910 499.5,49.930 499.9 49.850 499.4 
120 134+ 39.905 499 - 4  14.9.925 499.8 4.9.845' 499. $ 
1.21 1354i 49.94.0 499.5 (49.930 499 ,P 14?,? 8.50 499.9, 

.Temp. 
'IA 
F 

498.9 
498.7 
498.8 
498..5 
498.5 
498.2 
498.3 
498.5 
,498.5 
498.0 
497.9 
497.9 
497.7 
497.7 
497.8 
497.8 
497.8' 
497.9 
497.9 
497.9 
498.2 
498.2 
498.2 
498.5 
498.2 
498.1 
498.0 
498.6 
498..6 
498.6.486.5 
498.6 

500.6.499.0 
499.0 
498,6 

. 

. .  . . 

. . 

' . 

(Norwo~d). 
BC 
F 

502.5 
502.8 
502.7 
502.5 

490.8.502.3 
502.2 
502.4 
502.5 
502.2 
502.0 

501.8 
501.6 
503.,7 
501.8 
501.9 
.59b6.7 
501.7 

490.6:~501.8 
,50P48 
502..2 
502.0 
,501.9 
502.4 

480.1.502.'1 
501.8 
502.0 
502.6 

502-.O 
50202 
502.7 
502.5 

Th 
bB 
F 

490.8 
490..8 
491.0 
490.8 

490,8 
490.7 
491.0 
491.0 
491.0 
490.7 
490.7 
490.5 
490.6 
490.7 
490,6 
490.6 
490.6 

490.,6 
490.7 
490.7 
,490.7 
483.2 

482.2 
484;0 
485,O 
485.8 

487.0 
487,8 
488.0 
488.3 

IID 
F 

500,.7 
501.0 
501i0 
500.5 
500.5 
500.3 
500.4 
500.6 
500.3 
500.2 

501.7.499.9 
499.9 
499.9 
500.0 
500.0 
508.1. 
500.0 
500.0 
500.1. 
500.1 
500..6 
500.2 
500.2 
5'00.6 
500.4 
500.0 
500.0 
500.8 

502.3,503.6 
500.3 
500.7 
501,O 
500.7 

502.2.500.2 

49.920 
49.935 
49.920 
49.915 
49.945 
49.925. 
49.907 
49.913 
49.951 
49.935 
49.930 
49.955 
49.960 

1706.49.950 
49.940' 

3.2% 
123 
124 
125 
126 
127 
128 
129 
130. 
131 
132 
133 
134.: 
135 
136 
137 

1420 
1432 
1444 
1455 
1510 
1526 
1539 
1552 
1605 
1615 
4629 
I641 
1654 

1718 

~ 1 4 0 7 : ~ 9 . 9 ~ , ~ . 4 9 9 . 5 ! 4 9 . 9 3 0  499.9 
500 , l  
500.3 
500.1 
499.8 
500.6 
500.2 
499.9 
500.0 
500.7 
500.5 
499.8 
500.6 
500.6 
500.3 
500.6 

499.7 
500.0 
499.7 
499.6 
500.2 
499.8 
499.4 
499.6 
,500.3 
500.0 
499.9 
500.4 
500.5 
500,3 
500.1 

49.940 
49.950 
49.940 
49.925 
49.965 
49.945 
49.928 
49.935 
49.970 
49.960 
49.925 
49.965 
49.965 
49.950 
49.965 

49.850 
49.860 
49.875 
49.860 
49.855 
49.885 
49.875 
49.842 
49.851 
49.892 
49.880 
49.870 
49.900 
49.900 
49.890 
49.860 

49g09 
500.0 
500.3 
500.0 
499.9 
500.5 
500.3 
499.7 
499.9 
500.6 
50.0.4 
500.2 
500.8 
500.8 
500.6 
500.0 



D U Q U E S ~ E  .LIGHT COMPANY 
'POWER STATIONS DEPARTMENT 
SHLPPINGPORT ATOMIC .POWER STATION 

.XENON TRANSIENT TESTS 
DLCS 1560109 

. T-612081 

TABLE III (con t ' d )  

REACTOR COOLANT LOOP TEMPERATURE 

Blanks . in  d a t a  colums i n d i c a t e  d a t a  was no t  .recorded.. 

1 

Date 

8/14/60 

IS) 
F 

500.2 
500.6 
501.0 
501.0 
500.6 
501,2 
501.2 
501.2 
500.1 
50160 
501..0 
500.0 
502..5 
504.0 
502,.0 
5012..0 
500.3 

501.0 
5'01.0 

~ e m p .  
1 A  
F 

'498.6 
498.5 
,498.9 
499.0 
499.0 
499.3 
499.2 
499.2 
49802 
498.8 
499.0 
498.0 
500.1. 
501.8 
500.1 
499.8 
498.7 
498.3 
499.0 
499.0 
499,O 

.Avg. 
.T'c 
F 

500.1 
500.4 
500.6 
508.6 
500,5 
501.2 
500.8 
500,9 
4990.9 
501.0 
500.9 
499.8 
502.1 
503.5 

501.6 
500.0 
500.2 
500.7 
50056 
500,6 

Run 
No.  

138 
139 
A40 
A41 

~ h "  
. 1 B  
F 

488.7 
489,0 
489.4 
489.7 
490.0 
490.0 
490.1 
4'30.2 
490.5 
490.7 
490.8 
490.8 
49'1.3 
492.0 
492.0 
491.7 
491.5 
491..2. 
491..1 
491.1 
491;2 

Time 

1.733 
I746 
1759 
1810 

Bridges 
 orwo wood) 

1 C  . 

F 

502.; 
502.2 
502.6 
502.7 
502.5 
503.1 
503.0 
503.0 
,50200 
502.5 
502.8 
501.7 
504.1 
595.4 
503.8 
503.5 
502.2 
502.2'500.3 
502.9 
502.9 
502.9.501.0 

I 

1A.. Tc 

1825 
1845 
1.859 
1917 
1932 
2003. 
2017 
2035 
2123 
2149 
2206 
2229 
2319 
2342 
2359 
0018 
0034 

I 142 

1 D  

49.870 
49.885 
49.900 
49,900 
49.880 
49.920 
49.910 
49.910 
49.860 
49.910 
49,910 
49.860 
490980 
50,050 
49.930 
49.940 
4.9.860 
49.870 
49.895 
49.890 
49.890 

Temperatures - Mueller 

49.930 
49.995 
49.968 
49.950 
4.9.950 
49.985 

8/15/60 

Tc 
Corr. 

F 

500.2 
500.5 
500,8 
500.8 
580.4 
50B..2 
501.0 
501.0 
500.0 
501.0 
501.0 
500.0 
502.4 
503.8 
501..4.501.7 
501.6 
508.0 
500.2 
500.7 
500.6 
500.6 

1 C .  

49.950 
4.9.965 
4.9.965 
4.9.965 
49.970 
50.010 
49.570 
49L990 
49.930 
49.995 
49.990 
49.920 
.5O.Q49 
$0.095 
50.030 
50.010 

500.1.49.935 
49.935 
49.960 
49.960 
49.960 

Corr. 
F 

4.99.9 
500.2 
500.5 
500.3 
500.3 
501..0 I43 

144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
1.54' 
15.5 
156 
157 
158 

Tc 
Corr .. 

F 

500.3 
500.6 
500.6 
500,6 
500.7 
501.5 
500.7 
501.1 
49909 
501.2 
501.1 
499.7 
502.1 
503.1 
501..9 
50l .5 
500.0 
500.0 
500.5 
500.5 
500.5 
~p - 

49 .97Oi5O0.7  
49.970 500.': I 49.920 
49.970 
49.970 
49.920 
50.020 
50.120 
50.025 
5Q.020 
49.940 
49.950 
49.980 
49.975 
49.975 

499.7 
500.7 
500.7 
499.7 
5011.7, 
503.6 
501.8 
501.7 

500.3 
500.9 
500.8 
500.8 



DUQUESNE LIGHT COMPANY 
POWER STATIONS. -DEPARTMENT. ...- . . - 

SHIPPINGPORT.. ATOMIC POWER STATION 

:XENON TRANSIENT TESTS 
DLCS 1560109 
T-612081 . 

TABLE I V  

REACTOR COOLANT LOOP PRESSURE WITH CORRECTIONS * 

* Correc t ions  .from DLCS 3360101. 

Average 
Corrected 

Press .  (p s ig )  

1801 
1804 
1804 
1808 
1808 
1808 
1794 
1794 
1794 
1794 
1794 
1794 
1794 
1794 
1794 
1794 
1794 
1.794 
1794 
1801 

. 1801 
1801 
1801 
1801 
1798 
1801 
180i  
1801 
1801 -. . 

1798 . 
1798 
1798 
179 8 
1798 " 

1798 

Run 
.NO. 

1 
2 
3 

5 
6 

Indica ted  Pressure  
1 A  1B '  1 C  ID . A V ~ .  . - 

1810 ----  i8.10 1840 1820 
1810 ----  1.810 1850 1823 
A810 - - - - 3  1830 1.850 1023 
1810 ---- 1820 1850 1827 
1.8!cO - - - . -  1820 1.850 1827 
1810 ---- 1.820 1850 1827 

- . ~ v g .  

- 19 
- 19 

. -  19 
- 19 
- 19 
- 1 9  
- 19 
- 19 
- 1 . 9  
- 19 
- ' I 9  
- 19 
- 19 
- 19 
- 19 
- 19 
- 19 
.- 19. 
- 19 - 19 
- 19 
- 19 
- 19 
- 19 
- 19 
- 19 
- 19 
- -  19 a 

- 19 
- 19 
- 19 
- 19 
- 19 
- 19 
- 19 

.. .ID.:. 

- 36 
- 36 
- 36 
- 36 
- 36 
- 3 6  
- 36 
- 36 
- 3 6  
- 36 
- 36 
- 36' 
- 36 
- 36 
- 36 
- 36 
- 36 
- 36 
- 36 
- 36 
- 36 
- 36 
- 36 
n 36 
- 36. 
- 36 
- 36 
- 36 
,- 36 
. -  36 
- 36 
- 36 
- 36 
- 36 
- 36 

la 

- 8 
- 8 
- 8 
- 8 
- 8 
,- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 - 8 
- 8 
- 8 - 8 
- 8 
- 8 - 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 
- 8 

, - 8 - 8 

- I ..< 2.8O;Q - - - - 1880 1840 3.813 ,. L 2-330 ----  1800 1840 3.813 I laoc ---- 1800 ~ $ 4 0  1813 
", Cr15irO ---- 1800 1840 1813 

: ij. I 1600 --.-- 1800 1840 1813 
12 I - - - -  

. . ' 1806 1840 1813 
. . - i 3  "" 28()o ---- 1800 ' iK4.0 1813 

1.4 . - 

1~ 

-- 
-- 
-- 
- -  
-- 
-- 
-- 
-- 
-- 
A -  

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
- -  
-- 
-- 
-- 
*- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
- -  
-- 

1.800 - -  ' 0 " 4 1513 ' 

Pressure .Correc t ions  
. l'c 

- 13 
- 13 
- 13 
- 13 
- 13 
- 1 3  
- 13 
- 13 
- 1 3  
- 13 
- 13- 
- 13 
-:13- 
- . I 3  
- .13 
- 13 
- 13 
- 13 
- 13 
- 13 - 13  
- 13 
- 13 
- 13 
- 13 
- 13  
- 13 
- .13 
- 13 
- : I 3  
- 1 3  
- 13 
- 13  
- 13 
- 13 

L.? 1800 ---- 1800 1840 2813 
Rii  1800 ---- 1800 1860 1813 
1 7  I800 ---- 1800 I840 1813 

;; 1 I800 ---- 1800 1840 181.3- 
1.800 ---- I800 B8k0 1813 

20 
21 
22 
23 . 

24 
25 
26 
27' 
28 
29 
30 
31 
32 
33. 
34 
35 

1800 ---- 18x0 1850 1820 
1800 ---- 1810 1850 1820 
1800 ---- 1810 1850 1820 

1810 1850 1820 1800 ---- 
1800 ---- 1810 1850 1820 
1800 ---- 1800 '1850 1817 

: 1800' ---- 1810 1850 1820 
1800 ---- 1810 1850 1820 
1800 ---- 1810 1850 , 1820 
1800 ---- 1810 1850 1820 
1800 ---- 1800 1850 1817 
1800 ---- 1800 1850 1817 
180-0- ---- 1800 1850 1817 
180'0 ---- 1800 1850 1817 
1800 ---- 1800 1850 1817 
1800 ---- 1800 1850 1817 

1 



DUQUESNE LIGHT COMPANY XENON TRANSIENT .TESTS 
POWER STATIONS DEPARTMENT' QLCS 1560'109 
SHIPPINGPORT ATOMIC POWER STATION . T - 6 1 2 0 8 1  

TABLE I V  ( c o n t . ' d )  . . 

REACTOR COOLANT LOOP PRESSURE:WITH .CORRECTIONS * ., ' .! 
--. 

I . R u n  
N o  0 

I n d i c a t e d  P r e s s u r e  
1A 1B 1 C  . ID " A v g .  

dssure correcti 
I 1 B  I .1C I . ID 

I A v e r a g e  
n 1 : c o r r e c t e d '  
. .Avg..  . P r e s s .  ( p s i g )  

* C o r r e c t i o n s  f r o m  DLCS 3360101. 

-30- 
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. DUQUESNE, LIGHT COMPANY 
POWER STATIONS DEPARTMENT 
SHIPPINGPORT .ATOMIC POWER STATION 

. P 

.XENON TRANSIENT .TESTS 
DLCS 1560109 
T-612081 

. . .  REACTOR COOLANT LOOP . PRESSURE .WITH 'CORRECTIONS * 

7 

R u n  
NO. - 
7 1 
72 
7 3 
7.4 
7 5 
76 

' .77 
.78 
7 9 

.: 80 
8 1 
8 2. 
:83 
84 

. . 85.. 
. 'a.6 

8.7 
8 8 
89 

" 90 
9 1 
92 
93 

.";94 
95 
96 
,97 
9 8 
.99 
100 
ioi 
102 
103 
104 
105 - 
* Co 

essure C o r , r e c t i  
1 ' I  1' 1D 

Indicated P r e s s u r e  
1A ' 1 B  1C 1D Avg.' 

1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ----- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 =---  1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1810 1513 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 181 3 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 
1800 ---- 1800 1840 1813 

C o r r e c t e d  
P r e s s  (.ps $g) 

P I  
1A 

- 8 
- 8 - 8 - 8 - 8 - 8 - 8 - 8 - 8 
- 8 
- 8 - 8 - 8 
- 8 
- 8 
- 8 
- 8 - 8 
- 8 
- 8 - 8 

, -  8 - 8 - 8 - 8 - 8 - 8 - 8 
- 8 - 8 
- 8 - 8 - 8 - 8 - 8 
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.. DUQUESNE LIGHT COMPANY 
POWER STAT IONS DEPARTMENT . 
SHIPPINGPORT ATOMIC POWER STATION 

XENON TRANSIENT TESTS 
DLCS ..1560109' 
T-612081 

TABLE (cont'd) 

REACTOR COOLANT LOOP PRESSURE WITH CORRECT ONS * f . : ,  

Run Indicated Pressure Pressj 
No. q v  

I Average 

re,r;.lre~tio[s 

,Corkected 
...,+&C ,,.. 1D -.Avg.. Press. (psig)  

- 15 *-;;.35. .- 19  1794 
- 15 ' - 35-;:.,.-., 19 1794 * 

. -  15 - 35 -"*"Alg 1794 

:. 
*:Corrections from DLCS 3360101. 



, DUQUEVNE L I G H T  COMPANY 
WWER STAT.IONS. DEPARTMENT 

. ~ H l P P I N ~ P O R T  AIOM1.C -POWER STATION 

XENON TRANSIENT'  T E S T S  . ' 

DLCS 1560109 
T - 6 1 2 0 8 1  

TABLE.' IV (cont Id) 

REACTOR .COOLANT .LOOP PRESSURE WITH .CORRECTIONS * 

R u n  lie. Indicated . P r e s s u r e  . P 
l A , " l B  1 C  1 D . A v g .  1 A  

* C o r r e c t i o n s  f r o m  DLCS 3360101. 

essure 
1 B  

-- -- -- 
-- - - -- 
-- 
-- 
-- -- -- -- 
-- -- - - 
-- 
-- 
-- 

-rec tic 
1 D 

C o  
1 C  

- 15 - 15 - 15 - 15 - 15 
- 15 
- 15 
- 15 - 15 
- 15 - 15 
- 15 - 15 
- 15 
- 15 
- 15 
- 15 
- 15 

A v e r a g e  
C o r r e c t e d  

Press. - (ps ig)  
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DUQUEFNE LIGHT . COMPANY .XENON .TRANSIENT TESTS 
. . . . . . .  POWER'. S T A ~ P N S  . DEPARTMEW DLCS 1560109 

SHIPPINGPORT ATOMIC-:POWE.R ;STATION T-612081 

* 1 A  and I D  Loop pump DIP'S recorded i n  l i e u  of loop flow. 1 A  and 1 D  loop flow 
ind ica to r s  were out  of service .  

. . 
'- . ' TABLE , V . 

8 ,  
' \  

Reactor Coolant Reactor - Coolant 
. . 

. 

: . .  

. 
J 

. 

. .  

. . 

. . 

. 
" 

. . 

. . . . 

DIP* 
1 D  

. - - e m  

... 8.5,. 
. .: 85- 

85 
8'5 

: ooi 
<OOS 
.QOS 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
85 

. . .pump;. 
1 A  

d 
-. . 

' ---i 

. .  107... 
.... 

J Q J . 1 .  .. . 

. . .... . . 107 

.:.QQS . 
,187 
00s 
.OOS 
106, 
106; 
107 
107 
107 
107 
107 .  , 

. .  106 
107 
107 

. . . .  107 
107 . . 

-1.0 7 
107 
107 
107 
107 
107 

Run 
No, 

. . .  . . . . . .  
':I - 2 
' 3'-8 
'jj!4. : .. 

. 
. .16 :' 

17-20 . : . .  
. ,  '21 -. .26 . . 

. .  .27 - ' 5 2 . .  
53 
5 4 
55. 
56 

. ' ,  57 
. 58 " ' 

5 9 ' ; .  
6 0 . -  66 ' " . .  

. . .  67., '  . , .' . ;  , '  

' . 68 '. ' 

. 69 ' , ,  

: ;70 
" 7 1  

72 . . 

73 . ' 

74 
75 - 133 
134 - 158 ' . 

. 

LOOP F ~ O W .  
1 C 

lb /h r  x 106 . . 

7,. 52 . "" 

7152 . ..... - *-" ' . . . . .  

. . . .  : . .  ;.;,j; ,: 
. ' . . 7..51. 

7*5Q 
.7.51 
7.51 : 

. . 7.50 
. . .  . . 7.50 

7.50 
. . 7.51 

7.51 
. 7.51 

7.51 . 
, ' . . .7.52 , 

. . .  :7,51 ' . 

. . .  . .  . .  '7251 
I .  ' . . 

- .  . . 7-51 
7,.-5.1 

, . 7.50 
' 7.52 

7.51 
7.52 
7.52 

. , . .  . . . . .  



DUQUESNE LIGHT2COMPANY 
POWER STATIONS DEPARTMENT 
SHIPPI GPORT ATOMTC POWER STATION 7 

.,XENON .TRANSIENT .TESTS 
. DLCS 1560109 

T-612081 

. . TABULATION .OF INTEGRATED AREAS FOR FIGURE .3 

. .Reactivi ty 
p x loe3 

.288 
1.216 
3.136 
6.720 

12; 032 
18.496 
25.088 
31.648 
37ti968 . 

. . 44.016 
49.744 - 

. . 

, .  . . .*  .?his constarit'.was' bbtainkd fro& the  curvP :of Ap/AH versus rod height . '  .One inch 
of. the, "Y" axis .  i s  equal t o  4 x 10.4 and one inch .of the  .I%'' a x i s  i s  equal to  

. 4 . i n c h e s  of rod he4 he, theref.ore.one square inch a s  measured by the  planimeter. 
i s  equal t o  4 x 10.8 p / i n .  x 4 in .  o r  a constan$ of 16 x 10-4 p/inch x id l in2 .  

. 

* . ~ b n s  t a n t  
p / in  x in/;in2 

' 

16 x 10-4 
16.x lom4 

. .  - 1 6 . x  10-4 ' .  

16 x 10-4 
' . . . . .  . 16 x . . 

. . .  
. . . .  . ' . . ;  16 i0-4 

16 x 1 0 " ~  
. . 16 x 1 0 ' ~  

16 x 10 '~  
16 x lom4 
i 6  x lo-4 . . 

1 . .  

. 
~ l a n . . ' ~ d ~ .  

~ n . ~  
't 

. . 
. . . . 0.18 

. .0.76 . . 

. 1.96 ' - 
.4.20 . . .  

.;. .- 7.32:'. , - . . . .  : 

. . .  . . . .  11.;56. 
' 15.68 

. '  19.78 . 
23.73 
27.51 - . , 

31.09 . . .  

. 

. . . . .  . .  

. . 

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

. , 1. 

Rod H t .  
' In. 

4 . . .  

! .  .; ..... 8 . . . . . . . . . . . . . . . .  

. . ~ : 1 2 . :  ; .  ,. ; , .  

. . .  :...:+16. . . . .  ..," .. 
;-: .,.:.29. :,. .: : , .. .  ....... .. 

. . . . . " .  2 4 .  . . . . . . .  

28 
32 
36 
4 0 
44 



DUQUESNE LIGHT COMPANY XENON TRANSIENT TESTS 
V E R  STATIONS DEPARTMENT DLCS 1560109 
SHIPPINGPORT ATOMIC POWER STATION T-612081 

TABLE V T I  

. .Run Invertel 
D a t e  I ~ i m e  I : IY*. I H e i g h t  

A m t .  
of  

Inc he8 I D i r e c t  ion 

UP 
UP 

'. Down 
UP 
Down 
UP 

- Down 
UP 
Down .' 

UP 
' Down' 
.- Down 

Down 
UP 
Down 
Down 
UP 
Down 

. Down 



DUQUESNE LIGHT COMPANY .'XENON .TRANSIENT TESTS 
.'POWER .STATIONS DEPARTMENT .DLCS 1560109 
S HIPPINGPORT . ATOMIC POWER STATION T-612081 . 

TABLE . V I I  (cont 'd)  ' 

I 

D i r e c t i o n  

t 

Down 

Down 

Down 

Down 

Down 

Down 

Down 

Dbk 

Down 

Down 

Down 

Down 

A m t .  
0 f 

C h a n g e  
~nchke  

0 
0 
0.75 
0 
0 
0.75 
0 
0 
0,75 
0 
0 
0.75 
0 
0 
1.00 
0 
0 
1.00 
0 
0 
0.75 
0 
0 
0.75 
0 
0 
1.00 
0 
0 
0.75 
0 
0 
0.75 
0 
0 
1-00 
0 
0 

Rod 
H e i g h t  

42.50 
42.50 
41.75 
41.75 
41.75 
41.00 
41.00 
41.00 
40.25 
40.25 
40.25 
39.50 
39.50 
39.50 
34.50 
38.50 
38.50 
37.50 
37.50 
37.50 
36.75 
36.75 
36.75 
36.00 
36.00 
36.00 
35.00 
35.0Q 
35.00 
34.25 
34.25 
34.25 
33.50 
33.50 
33.50 
32.50 
32.50 
32.50 

I 

D a t e  

8/13/60 

8/14/60 

. \  

Inverter 
2 

0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0.098 
0,098 
0.098 
0.098 
0.098 
0.098 
0.098 

P o s i t i o n  
6 

0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 
0.170 

T i m e  

2114 
2131 
2 140 
2153 
2205 
2213 
2226 
2240 
2248 
2303 
2320 
2329 

Run 
N o  . 

3 9 
40 
4 1 
42 
4 3 
44 
45 
4 6 
4 7 
48 
49 
5 0 

2342 
2354 
0010 
0030 
0045 
005 5 
0115 
0136 
0140 
0150 
0200 
0210 
0220 
02 30 
0250 
0300 
0305 
0310 
0325 
0340 
0350 
0400 
04 10 
042 1 
044 0 
0445 

5 1 
52 
5 3 
54 
55 
56 
5 7 
5 8 
59 
60 
6 1 
6 2 
63 
64 
6 5 
66 
6 7 
68 
69 
70 
7 1 
72 
73 
74 
7 5 
76 
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. DUQUESNE .LIGHT COMPANY 
POWER STATIONS DEPARTMENT 

:SHIPPINGPORT ATOMIC .POWER STATION 

TABLE . V I I  (cont Id) 

c**;. . 

(XENON TRANSIENT TESTS 
DLCS I560109 
T - 6 1 2 0 8 1  



' . DUQUESNE . L I G ' ~  COMPANY XENON TRANSIENT. TESTS 

I POWER STATIONS DEPARTMENT DLCS 1560109 
. . . .  . , . SHIPPINGPORT ATOMIC 'POWER STATION T-612081 

TABLE V6K (cont 'd) 

D a t e  

- D o w n  

. Down 

: R o d  
H e i g h t  

Down 

8/14/60 1242 115 
. . 1256 ' 116 

1 . 1 3 0 7 .  117 
1319 118 
1331 119 
1343 120 
1354 ,121 

. . . . 1406 122 
' 1417 123 

. . 1430 124 
' : .  

. . . '  

' 

.. 1444 . 125 . 

1454 . ,126 
. . ' 1 5 0 7 '  127 

1525 - 128 ' 

1538 129 

, . .  . 
1557 1.30 
1602 131. 

. . 
. . 1615 132 
,. . 1628 .  135 

1039 1.34 , 

. . 

Ti.me. . 

Down 

. R u n .  
N o .  

Down 

. . Down 

I C h a n g e  
Inches D i r e c t  ion 

Inverter P o s i t i o n  

Down 

Down 

2. 

Down 
. . 

6 

2 Down 



V TEST RESULTS DLCS 1560109 
4 T-612081 

XWON TRANSIWT TESTS 
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