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TEST RESULTS 

DLCS 1560107 
T-61208'1 

XENON TRANSIENT TESTS 

The purpose of this teat is to determine i.f there is sufficient excess reactivity 
present in the core to override a peak xenon transient and to obtain data for rod 
worth calculations. 

.@owclusions- 
. . 
. . 

Upon compPetfon of 149.8 EFPH'S of plant operatio-n on Seed 2, there was sufficient 
exsess reactivity in the core to override the peak xenon transient developed after 

- ,  shutdown. Criticality during peak xenon was maintained with Group ILI arid-~~royp'ITv - 
control rods inserted, Group I control rods withdrawn to approximately 69 inches, 
and ~roup I1 contrql rods withdrawn to approximately 29 inches. The overtide of 
peak mewon .occurred 8 hours and 45 minutes after. shutdown: where shutdown .was con- 

, sidered the t.ime when the' turbine t'hrottle valves were tripped. .. 
H)gssriiptions=s t Procedure 

. . . . 

Equilibrium xenon was established prior to shutdown by operating the plant at 60 MW 
wet electrical load for 130 hours. The turbine plant was shutdown and the neutron 
flwx level of the reactor reduced to 1 x 10-lo amperes. The reactor was maintained 
at this level until the rate of xenon build-up decreased enough to permit start-up 
rate measurements. When start-up measurements could be obtained, the controlling 
group rods were withdrawn and inserted as necessary for each series of start-up 
rate measurements. The xenon transient was followed in this manner for 60 hours. 

On May 12, 1960, at 2145, DLCS 1560107 was started when the turbine throttle valves 
. . .were tripped. At. this time the EFPH on Core I, seed 2 was 149:8.. The xenon poison 

build-up and decay was then followed for 60 hours until May.15, 1960. The data 
, . 

obtained during thi~'test are presented.in Tables I .through PV. 

. . 
Figure 1 is a .curve of reactivity, p, versus time after shutdown plotted from a 

. . . ,  'I portion of the data.tabulated in.Table I. The start-up rates obtained during the 
1 xendn transient were converted eo reactivity values and plotted against time after 
.. shutdown. This process generated. a curve for each rod bank.height;however, Figyre 1 
shows only two of these curves. The plots shown are typical of the. curies acquired 
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T-612081 

XENON TRAMSPENT TESTS, CORE I, SEED 2, 149.8 EFPH - 
-.' 

a f t e r  overr id ing peak itenon. The curves obta.ined, during xenon build-up have 
negative s lbpes .  

Observation of the  curves i n  Figure 1 show t h a t  qhe graph i s  a composite of th ree  
va r i ab les  ( r e a c t i v i t y ,  time and con t ro l l ing  rod bank height ) .  Elimination of the  
time v a r i a b l e  provides a means f o r  the  determination of rod-worth (Ap/AM), and 
t h i s  was performed a s  indica ted  on Figure 1. Rod worth was calculated:.by t h i s  
method a t  var ious  times throughout the  xenon t r a n s i e n t .  These r e s u l t i n g  Ap/AH 
values a r e  p lo t t ed  i n  Figures 4 and 5. There a r e  two rod worth curves s ince  two 
rod group conf igura t ions  were needed t o  follow the  xenon t r ans ien t .  

Figure 2. ' . is .a p l o t  of r e a c t i v i t y , , ~ ,  versus time af . ter  shutdo- while overr id ing ' .  

peak. :. Two co.ntrol l ing rod group pos$tions .were 'used during t h e  ' test t o  b e t t e r  
d e f i n e . t h e  peak xenon p o r t i o n . o f  t h e . t r a n s i e n t  xenon. .With advancing t i m e  .and . . .' 
constant  rod height ,  the  r e a c t i v i t y ' f i r s t  decreases t o  a minimum and then ' . : 
increases.  'The r e a c t i v i t y  a t  a  .given rod bank:height v a r i e s  inverse1y:with xenon ,  . . 

poisoning; therefore ,  when applying t h i s  t o  Figure 2, the  -of minimum re- 
a c t i v i t y  i s  in te rp re ted  a s  maximum xenon poisoning? Of par t i .cu lar  concern here 
. i s  the  .time of  peak xenon which occurred 8 hours and 45 minutes a f t e r  shutdown. . 

. J 

Figure 3 i s  a p l o t  of  c r i t i c a l  bank height  versus  time a f t e r  shutdown. Groups 111 
and PV con t ro l  rods remained iqse r t ed  throughout the  t e s t .  Group I1 rods ( 2 ' s  and 
6 ' s )  cont ro l led  a f t e r  shutdown, through peak xenon and u n t i l  they were posi t ioned 
on the  bottom of the  r eac to r .  The xenon decay was then followed f o r  the  dura t ion  
of the t e s t  by u t i l i z i n g  Group I rods ( l ' s ,  3 ' s ,  5 ' s  and 7 ' s ) .  The rod bank ' 

heights  f o r  Group I and Group I1 con t ro l  rods have been p l o t t e d  on bne f i g u r e  i n  
order  t o  give an o v e r a l l  perspect ive  of the  xenon t r a n s i e n t  and t o  show the  
r e l a t i o n s h i p  of Group I and Group I1 rod bank heights  during the  xenon t r ans ien t .  
The lnfkect ion  of the  curve between con t ro l l ing  groups can be a t t r i b u t e d  t o  t h e  
r e l a t i v e l y  small rod worth a t  the  top and the  bottom por t ion  of  the  core. 

.: " . .  Figures 4. and 5 a r e  p l o t s  of rod worth (A~/AH)  versus ~ o d '  height  f o r .  con t ro l l ing  .. 
.. . ' rod Groups I I ' a n d  I respect ive ly .  The values of rod worth a t , v a r i o u s  rod heights  - . . ,  

were .calculated from the r e a c t i v i t y  versus  t i m e , a f t e r  shutdown curves. A sample ' . 
. , 

; . of t h i s  ca lcu la t ion  i s  shown on Figure 1. 

The d iscuss ion throughout these  r e s u l t s  r e f e r  t o  xenon as  though i t  was the  only 
. . . contr ibutor  t o  core poisoning; however, i t  .should be noted t h a t  t o t a l  co re  

. . . . poisoning, which i s  a c t u a l l y  the  t r a n s i e n t  being followed;.is cpmprised.of both . .  ' . '  
'..' xenon. and samarium poisons. The e f f e c t  of samarium poisoning i s  sopall and the re -  

' 

f o r e  no attempt has been made t o  separa te  the  e f f e c t  of the  two poisons. . .  

A l l  . the .data recorded during the  performance of t h i s  t e s t  i s  contained i n  Tables I 
. . .  .... .: through I V  wi th  the  foilowing .exceptions. The con t ro l  rods of sub-groups 2 and 6 

, .  were .not banked a t  . t he  same height  .during runs numbered 4 and 46, .  thus t h i s  .da ta  <. . 
. . 

was omitted, Runs numbered 3 and 6 have been excluded because the .con t ro1  rods . " 

. '  . were.not  posi t ioned high enough t o  ob ta in  the  necessary star t-up r a t e s .  
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.-XENON TMSIENT.TESTS,  C Q R E I , S E E D . 2 ,  149.8 EFPH. 
. . 

. . 
. . 

. . 
. The average temperature and presiurt i ,of  t h e  lA,  16 and 1C r e a e t i r  coolant  loops . . 

were' used 'to cor rec t  the . r e ac t i v i t y  data.  The ID reactor  coolant pump was shut-  ' 
,; . 

down during this t e s t  but .the loop was open t o  the  reac to r  vesse l ,  The .react&vXty 
. . 

data  were .corrected, . to a base temperature of 500 F ..and .base p r e s swe  .of 1800' ps.ig 
.using a teyperature coef f i c ien t  o f  - 2.25 x 10-4 AplAP and a- .pressure c0effi.cien.t 

. . of 9 2.48 x 10-6 Ap/&>ei.These .values were obtained from DLCS 151.0109. ,The revised , . 

r e a c t h f t y  t ab le  ueSa.& .0064 del.ayed' neutrons per geme-rgtion .was .used t o  convert .. , 

' 

the  s t a r t -up  r a t e  measurements i n to  r e ac t i v i t y , va lue s .  . . . . . * . .  

, . . .  . 
. . 
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, O U ~ ~ E S N E  LIGHT COMPANY XENON TRI\I$ II'KNt 1.19';8 .. 
DLCS 1561.101 . . POWER STATIONS DEPARTHgNT 

SffIPPINGmRT ATOMIC POWER STATION ' .T-612081 

.. ', , , ' ', 

. . 
. .  ' . . .  . .  TABLE'^' (chnt 'd) . . . . 

. . 
. . . , 

. . .  . , . . . . . .  . . 
. . .  . . .  

' . XENON TRANSIENT 'TESTS 

. . 
. . .  

" ' , 

' ' . 

. 

. ' 

. . 

. . .  . . . 

. . 

. . . . . .  
. . . . . .  . . . : .  . . 

.: 

. . 
. . 

. . 

. . 

. . 

, . 

. . . . .  , 

I .. 
4 

. . 
. . .  

,. . 

. 

. 

. . .  

. . 

. . 

. . 
. . . . . . .  . '. . . 

, ..: . 
, .  . . . b , 4 6 .  18- , ' ,  ., , '  

. . (  . . 

. . . . 
- ~~- 

. . . . . . .  
. . . . .  -ia- . ' 

. . . . 

. 
Date 

5/14\60 

.\ 

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

' 

I 

. 
. . . . . . . .  

. 

. . , 

. , 

. . 

, . '  

. . 

.' 

. . 
- '  . . 

L 
., . . 
...... 

. . .  

Average 
Rod Height 
1.'3.5.7's 

Inches 

56.0 -: 

, 

55.0 ' 

. 
' 

, .  
I 

, 5%0 
. . 

55:O 

. 56.0 

55:O 

f d . 0  

. . 

55.0 , 

' 54';O 
. . 
.... 

53.0 

. 

52.0 

51 :o 

52.00, 

'. .. % . . . .  . : ' 

51.00 
, . 

50,00,  
. . .  

51.00 

50.00 

". .Avg. 
Preis. 
psig 

1827 

1827 , 

1827 ; 

1823 ' 

1827 

1823 

1823 

1823 

1827 

1823 

, 

' :I817 

, ,  , 

182(! 
. . 

ln-o 
. 

. . . . . .  

1820 

1820. 
. 

1120 

. .E l7  

A,- . 

, .. 

J 

Run. 
No. 

t35 

136 

. . 

137 

,138 

139 

140 

141 

. 

142 

143 
. .  

144 

.I45 

146 

147 

148 

. . .  . 
149' 

150 

151 

-- -. 

. . 

. . 

'Reactor 
Period 

Sec. 

'5.3.2 
' 49.8 

48.6 

93.8 
92.7 . 
89.6,  
89.0 

3010. 
29'17 

2 9 . 8 , .  

56.2 ; 
54.9 
54.2 

. 21.0 
20.5 

33.7 
31.4 
30.6 

54.9 
54.8 
5 4 . 4 . .  

20.1 
19.8 

28.2 
28.5 
28..2 

27.6 
27.4 
28.8 

52.6 
53.6 
5 1 ~ 5  

94.2 
87.5 
85.6 

20.0 
'21.6 , 

. 2 2 . 5  .. 
23.2 

45.5 
45 .0:  
45.2 

78.7 
79.2 
79;O ' 

. 23;8 
' 24.3 

24.0 , 

24.0 

i 39.9 
38.6 1 38.8 ----- 

Mean 
Time 

0625 

,0640 

0651 

0700 

'0710 

0719 

0727 

0737 

075.1 

0819 
. :  

0 8 3 2  

0848 

0859 

0910 

. 

0924 

0935 

0949 

~ v g . "  
Temp. 

F 

498.3 

498.4 

499.1 

499,4 

499.9 

4 9 9 . 6 .  

499.3 

. . . .  : .  
. . 

499.7 

499.6 
. . 

499.7 

.499.9 

499.6 

499.1 
. 

. . 

499.7 

499.4 . 

499.7 

499.6 

. 
Uncorrected 

Reactivity 
lo-' 

10.042 . 
10.504 
10.678 , 

6.638 - 
6.699 

. 6.876 
6.880 

14.499 
, 14.586 
' 14.557 

9.668 
9.827 
9.914 

17.761 . 
17.994 

. 13.514 
14.108 
14.328 

. . 9.827 
9.839 
9-88?. 

' 18.185. 
.. 18.3.32 

15.039 
'14.946 
15.039 . '  

. , 
15.230 ' . 
15.294, 
14.854 

10.120 . 
9.990 

10.'267 

6 . 6 1 6 .  
. 7.001 , 

7.119 ' 

18-234 .. , 

.17,.491 
, 17.103' 

16.814 

11.156 
11.240 

' 11.207 

7.584 
7.548 

. 7.563 

16.576 
16.384.  
16.499 

.16.499 

12.155 
' .  12.414 , 

12.374 

Average 
Uncorrected 

Reactivity 
. l o4  

10.408 

' 

'6 .775  

. 

. . .  
14.547 

. . 

9 . 8 0 3 '  

. 17.878 

13.983 

. . .  
9;852 

. . . . . . .  

. i8.259 

15.008 . 

15.126 . 

10.i26 

. . .  6;9i2.  
. . 

17.411- . . ., 

. . 

. . .  
* 11.202 

7.565 

16.490 

. . . 

12.314 . 
' 

1 '  ,\, 

. . . . 
. 

. . 

c r i t i c a l i t y  
Time ' ' 

"0601 
. . 

. . . .  . 

-0650 

. . .  
' 

. . . . . . .  . ,. " .  

. . 

. . 

0656 

. . ......... . . - .  ., - . . .  
;' . . 

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

07.17 

\. 

. . 
0 7 4 7 .  

. . 
. 

. . 
. . . .  . 0821.' 

. . . 
. . 

. . . 
; 

. -. 

. . 

0855 

' , 

. - 

, .  , 

. 

Corrected 
Reactl.vity 
p x 10-4 

5.913 

2.505 

. . 
11.852 

. . . . .  7.883 
- 
0 , 

16.983 

12.513 

. . 

. 7,707 
. . 

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

17.014 

1 3 . 4 3 8  

'., 
13.881 . 

' 9 . 4 7 9  

, 

. . 
. 5;516 

. 

. . 
14;890 

. 

.10.0!1 

5.719 ., 

15.i319 . . 

, ., 

10.992' 

. 

AT 
F 

-1.7 

-1r6 

-0.9 

-0.6 

-oi l  

-0.4 

-0.7.  

-0.3 

.-0.4 

-0.3 

. 
-0.1 

-0.4 

-0.9 

:0.3 

-0.6 

-0.3 

-0.4 

Reactivity 
To '500 F and 

Temp. 
Ap x 10-4 
- '3.825 

-3 .600  

. . 

- 2.025 

- 1 . 3 5 0  

: - 0.225 

- 0.900 

. . .  

- 1.575 

.. I 

- 0.675 , 

- 0:90d . 

- 0.675 , 

, 
- 0 . 2 2 5  

. 

- oigoo 
. . 

- 2.025 

-'0.675. . .  

- 1.350 
. . .  

- 0.675 

- 0.900 

Corrections 
1800 
AP 

psig 
27 

. 2 7  

27 

23 

27 

.23 

23 
. 

, 23 

.27 

23 

.11 
. 

20 

' 20 
. 

, 20 

., 20 

20 

- 17 

. . .  

e i g  
PPress. 
Ap x 10-4 
- 0.670 

- 0 . 6 7 0  

- 0.670 , 

> 

- 0 . 5 7 6 '  

- 0.670,  

- .  

- 0.570 

- 0.570 . 
. 

: 

- 0 ~ 5 7 0  

' -  0.670 
t. 

- 0.570 

-- .. 

' -0 .422  

- 0 ~ 9 6  

. . .  - 0.496 ' 

. . . 

- .0.496 

- 0.496 
. . .  

- 0;496 

i 
: - 0.422 
: 

! . 



' OUqlIESNE L I G ~  alMPANY 
KWER STATIONS DBPARTHENT 

- .  SHIPPINGPORT ATOMIC POWER STATION , 

. . 
..XENON TRANSIENT T ~ S T  . . 

'.DLCS 1560101 ' . 
T-612081 

. . .  

. . 
. . TABLE I (cont'd) , . . 

. . 
. . 
. , 

X&N TRANSIENT TESTS . , .  

. . . ., . 
. . . . 



. . 

DUQUESNE LIGHT COMPANY ' . . X m N  TRANSLENT 'TESTS 

POWER STATIONS DEPARTMENT DLCB 1560101 
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. . . .  . . . . . .  . . .  . . . . 

TABLE I (cont 'd)  ' 

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

. . . . 

. . .  . . . .  

. . 

. . " .  

. . 

. . .  , 
. 

. 

. . . .  

. 

. . . .  

> 

... 
..., .,: , . 

.'. 
. '  : . . 

I '. 

. . 

. , %..' 

. . .  

, 

. . .  
. . .  

. . .  
. 

. . 

. . .  

. . 
. . . : . . 

. . 

. . . . 
. . . . .  

c r i t i c a l i t y  
' Time . . 

. . . .  

" 

. .  . . 
. . . .  . 

' .  
. . . .  . . . 

. . .  
-: . 

. . 

. . .  

' 1407 

. . . 

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

. . .  . 

. , 
. . . . .  . . . .  - . 3 .  . , . . .  

. 

, 1500 

. . ,  

. .*.  . _., 
. . .  ' . "' . 

.,. . . . . .  . . . . . ' .  . . 

. . 

, : . . 
.. / . .  .: . ;  

. . . . . .  

. . 

1550 

. . .  . . . '  

- 
. . .  

. . . . .  . 
. -  ' . . . . . .  . 

. . . . . 
. . . . . .  

. . 
. . .  

. , ' .  

. . .  

Corrected 
Reactl.vitv 

p x loL4 
3.235 . 

'17.600 
. 

. . 
. . . . 

. . . 
9 . 3 3 ' .  

. 

11.965 

. . 

6.322 

, . 
is.9j;o ' 

. -9.973 

. 

,. 4.517 
. . . . .  

.14.210': 
. . . . 

. 8.468.'  

. . 

, 17.421 

1 2 . 2 9 1 , '  

5.889 

, . . . . . .  

16.2'56 . . .  
. . 

. .9.436; 

. 

. . . 

. . . .  . XLNON TRANSIENT TESTS 

Average 
Uncorrected 

Reac t iv i ty  
p x 10-4 

' ,  5.155 

18.922 

10.490 . 

. 

12.737 

7.644 

17.477 

,.., 

.11.420 

5.739 
, . ' 

. ,15.207 ' ' 

. 
9.190 

19.093 

13.963 

7,661 

' 

i e . 0 ~ 8 '  

. . .  

11.208 

- .  -119- 

. . .  

. . .  

. 

. 

.-.-. 

. . .  

: 

/ 

. . 

. 
AT 
P 

. - 0 . 6  

-0.4 

-0.3 

. 

-0.2 

-0.4 

-0.5 

. . .  

-0.5 

-0.4 

-0.3. 

" - 0 . 2  

-0.6 

'-0.6 

-0.6 

I / 

C ,  

.-0.6 

. . 

-0:6 
. . 

. . .  

Correct ions 
and.1800 

AP 
ps ig  

23 

17 
. 

. . 

. 

' .13 

17 

1 7  

. . . 

. . .  13  

,13 

. 

. 13  

13 
. . 

1 3  

13  

. . .  

17 

: 17 

. 

17 

_._ 

Reac t iv i ty  
To 500 F 

' Temp. 
~p x 10-4 

- 1 . 3 5 0 .  

. . 

- 0.900 

. . .  

-0 .675  

- 0.450 

- 0.900 

- 1.125 

- .1.125 

- ,0.900 . 

, 

' -  0.675 , 

- 0 . 4 5 0  

- 1.350 

-1 .350  

- 1.'350 

-- 1.350 

. 

i - 1.350 . 

. . 

. . 

.Reactor 
Period 

Sec. 

87.8 
89.0 
85.1- 

17.2 
19.8 . 
17.8 

. ..20.0 

48.8 
50.6 
51.8 
48,5 , 

. . 
36.8 
37.2 
37.2 

83.5 
79.6 
75.0 
74.0 

'21.8. 
21.8 
21.3 

43.5 
45.9 
44.0 
42.4 

1ll.i 
115.6 
112.4 

. 
28.2 
27.3 
28.0 , 

27.2 

59.0 
61.0 ' 

62.8 , 

59.0, 

18.0 
18.7 
18.3 

. 31.9 
32.1 
30.9. 

.32.9 

78.4 
. 79.7. 

77.6 
75.0 

19.5 . 
20.6 

. 19.9. 
21.8 ' 

, 

44.6 
45.8 
45.6 

Average 
Rod Height 
1..3.5.7'e 

Inches 

44.00 

, .  45.00 

. . . . . 

.44.00. 
' 

44.00 

43:.25 

44.00 
. - 

43.25.. . 

42..50. , 

, 
. 

43.25 ' 

. . . , 

42.50 
, . 

. . .  
' 43.25 

. 

42.50.. 

. . .  . . 

. 

41.75 . 
. 

. . 

.42150 
, 

. 

. 
41.75 

. . 

. 

Date 

5/14/60 

. 

. 

. 

- - ". 

. . 
j 

. .  

. 

, 

p s i g  
Press. 

~p x 10-4 

- 0 . 5 7 0  

- 0.422 
. . 

i 7 . - - 0 . 4 2 2 '  
. . .  

- 0.322 

- 0.422 

- 0.422;:: 
r 

. ! 

- 0..322.. 

. :  

.- 0.322. . . 

'- 0i.322 

-0 .322  
. . .  

- 0.322 

-0 .322  

- 0.422 

, .- 0.422 

- 0.422 ' 

. . 

_ . -  

. 

bncorrected 
React ivi ty  

p x lo-@, 
. . 6 . 9 8 3  

6.911 
2.151 

19.734 
. 18.332. 

19.388 
18.234 

10.649 
. 10.391 . .  

" .10.227 
. 10.693 

12.795 
. 12.708 

12.708 

. 7.254 
. 7.520 
. 7.861 

7.939 

17.403 
17.403 
17.624. 

- .  11.493 
11.094 
11.407 
11.687 

5.801 
5.655 
5.760 

, .15.039' ' 

15.327. 
, 15;102 

15.360 - 

. 
9,345 
9.128 
8.942 
9.345 

19.275 
18.895, 
19.110 

13.974 
. 13.921 
. 14.245 

13.714 

7.606 
7.513 , 7.664 

. 7.861 

18.481 
,17.946 
18.283 

'17.403 

. ' 11.306 
11.110 
11.142 

44.8 

. . 
J 11.273 

. 

Run 
No. 

169 

170 , 

171 

,172 

173 

. 

174 

1.75. 

176 

177 

178 

179 

180 

181 

182 

. 

. ,  

183 

. . 
- --.- 

. . . . 

A&. 
Eress. 
p s i g  

1823 

1817 

1817 
. . .  

1813 

1817 

1817' 

1813 . 

1813. 

1813 

,1813 

1813 

. 

$813 

1817 

. . 

1817 

1817 

Mean 
Time 

1359 

1408 

1419 

1435 

1448 

1500 

1512 .  

1526. 

1537 

1553 

I 
1600. 

1612 

162R 
: ,  

1640 

. 

, 

1653 

Avg. 
Temp. 
'F 

499.7 

499.6 

. . 

499.7 

499.8 

499.6 

499.5 

499.5 

.199.6 

499.7 

499.8 . . 

499.4 

49914 

499.4 

499.4 

499.4 



. . 
DUqUESNE LIGHT COMPANY ' 

.: POWER STATIONS DEPAkTMEW 
' SHIPPINGPORT A d M I C  POWER STATION ' ,. : 

TABLE I (cont'd) . . 

XENON TRANSIENT TESTS 

. . 



DUQUESNE LIGHT COMPANY 
: POWER STATIONS DEPARTMENT 
. SHIPPINGPORT ATOMIC POWER STATION 

.XENON TRAIiSIENT TESTS 
DLCS 1560107 
T-612081 

TABLE I (cont 'd)  

. . XENON . . TRANSI&.TESTS 1: 

. . 

~ 

-21- 

Date 
5/14/60 

. . 

... 

. 

5/15/60 

j 

! 

I 

Average 
Rod Height 
1,3,5,7 's  

Inches 
39.00 

38.50 

39.00 

38.50 

'.. 39.00 

I 

,s: 

30.50 ' 

38.25 

38.50 

38.25 

37.50 

$7.5 

- 37.0 
' 

3i .5 

37.0 , 

Run 
No. 
198 

199 

200 

201 

202 

203 

204 

205 

. 

206 ' 

207 

208 

209 

210 

211 

Reactor 
Period 

Sec. 
37.6 
38.3 
37.5 
37.5 

65:3 , 

65.3 
65.7 

25.9; 
25.9 
26.0 
24.9 

49.8 
47.4 
48.2 
46.9 
47.2 

19.2 
19.6 
20.1 
19.5 

31.9 
30.7 
30.9 
31.9 
30.9 
30.8 . 

39.0 
39.5 
38.8 
39.5 
39.1 

21.4 
21.4 
21.9 
21.8 
21.5 

27.8 
27.6 
27.7 
27.5 

97.5 
92.7 
93.7 . 
99.0 
94.3 

58.9 
56.0 
56.2 
55.6 ' 

143.0 
137.2 
136.0 

41.2 
42.0 ' 

41.7 

92.8 
88.6 
88.6 
90.0 

Uncorrected 
Reac t iv i ty  

lo-" 
12.622 
12.476 
12.644 
12.644 

8.695 
8.695 
8.657 

15.800 
15.800 
15.765 
16.159 

10.504 
10.859 
10.738 
10.936 

.10.889 

18.634 
18.431 
18.185 
18.481 

13.974 
14.000 
14.245 
13.974 . 
14.245 
14.272 

12.333 
12.233 
12.374 
12.233 
12.313 

17.580 
17.580 
17.359 
17.403 
1 7 ~ 5 3 5  

15.166 
15;230 
15.198 

'15.262 

6.442 . 
6.699 
6.536 
6.366 

, 6.611 

9.357 
, 9.692 

9.668 
9.741 

4.736 
4.901 
4.936 

11.906 
, 11.759 

11.814 

6.693 
6.935 
6.935 
6.852 .. 

Avg. 
Pieas. 
ps ig  

1817 

1817 

1817 

1817 

1817 

1817 

1817 

1817 

1817 

1817 

1817 

. . 

1817 

1817 

1817 

Mean 
Time 
2118 

2144 

2153 

2207 

2219 

2237 

2252 

2309 

2321 

2343 

0016 

0028 

0043 

0058. 

Avg. 
Temp. 

F 
499.1 

499.3 

499.4 

499.4 

499.4 

499.4 

499.3 

499.3 

499.3 

499.7 

499.8 

499.2 

499.8 

499.4 

Average ! 
Uncorrected 

~ e a c t i v i t v  
l o4  

.12.597 

8.682 

15.881 

10.785, . 

18.433 

14.118 

. 

12.297 

17.491 

15.'214 . 

6.531 

9 .'614 

4.858 '.,,/ 

11.826, . 

6.854 

1 . 

Reac t iv i ty  Correct ions 

AT 
F 

-0.9 

-0.7 

-0.6 

-0.6 

1 
-076 

-0.6 

Corrected 
Reactj.vitv 

p x 
10.150 " 

6.910 

14.109 

9.013 
. . 

16.661 .',., 

. 12.w6 

. .  

C r i t i c a l i t y  
Time 

2038 

> 

. . ' 

To 500 F 
.Temp. 

Ap x 10-4 

- 2 . 0 2 5  

- 1.350 

- 1.350 

.- 1.350 

- 1.350 

- 1.350 

. . . . . .  . 

antl 1800 
AP 

ps ig  
17 

17 

17 

17 

17 . 

17 

ys ig  
Press .  

Ap x 10-4 

- 0 . 4 2 2  

- 0.422 

- 0.422 

- 0.422 

- 0.422 

- 0.422 

. . 

-0.7 

-0.7 

-0.7 

-0.3 

-0.2 

-0.8, 

-0.2 

-0.6 

17 

' 17 

17' 

17 

17 

17 

17 

17 

- 1.575 

- 1.575 

- 1.575 ' 

- 0.675 

- 0.490 

- 1.800 

- 0.450 

- 1 . 3 5 0  

- 

2108 

\ .  

2242 

2356 

- 0.422 

. 

- 0.422 

- 0.422 

I 

- 0.422 

- 0.422 

- 0.422 

' - 0.422 

- 0 . 4 2 2  

10.300' 

. 

15.494 

,13.217 

5.434 

. 8.742 

2.636 

10.954 

5.082 . 



. . . . pUQUESNE LIGHT COMPANY 
"! POWER STATIONS DEPARTMEW 

'- ' ' 

:: SHIPPINGFORT ATOMIC POWER STATION ' . , 

> .  . . 
. . 

. ., TABLE I (cont'd) 
. ,  . 

XENON TRANSIENT TESTS 

XENON TRAIJS TENT TESTS 
DLCS 1 5 6 0 1 0 7  
T J 6 1 2 0 8 1  



DU~UESNE LIGHT COMPANY 
WWER STATIONS, DEPARTMENT 
SHIPPINGPORT ATOMIC POWER STATION 

,XENON TRANS l ENT 'I'EB'ES 
a c s  1560107 
T-612081 

TABLE I (cnnt'd) 

. 

d 

C r i t i c a l i t y  
Time 

.. 

; 

i 
! .  

. . 
; 

' : , 

' ,0437 , . . . . .  
. . 

. 

. 

i 

Corrected 
React1.vitv 

p x 104 
13.003 

6.247 . 

j 14.307 
i 

' 

7.797 

16.168 

8.995 ' 

- 2.880 

ii.629 

. 4.594 , 

14.076 

7.173 

14.498 

8.126 

16.852 

9.576 

Average 
Uncorrected 

Reac t iv i ty  
p x 
16.199 . 

8.'993 

16.378 

9.643 
' 

' 

. 19.364 

12.416 
' ,  

: 

'5.176 
. . . .  

. 

14.375--' 

. '  

6.890 

' 1d.597 . 

8.119' 

14.988 

8.622 

17.393 

10.972 

ps ig  
Press. 

Ap x 10-4 

- 0.496 

- 0.496 

j - 0.496. 

. 
I 

: - 0.496 ! 

! 

- 0.496 

- 0.496 

-0 .496 .  
. . . . . . . . . . . . . .  

- 6.496, 

- 0.496 

- 0.496 

- 0.496 

- 0.496 

- 0.496 

- 0.496 . 

- 0.496 

-- 

Reactor 
Period 

Sec. 
24.0 
25.2 
25.2 

61.9 
62.2 , 

62.8 . 

: 2.3..21 ' 

: 24.6. 
I 25.2, . . 
, . 

7 
553.7 
56.0 

17.2 
18.5 . 
17.4 
18.3 

38.6 
3 7 . + .  
38.7. 
39.7 

l24'.3 
131.2 . . .  
131.0 
127.0 

29.4 
3 1 . 8  ' 
30.4 
30.2 

89.4 
90.8 
87.9 

25.8 
11.9 

67.2 
76.0 
72.1 
72.2 

27.4 . 
27.5 
29.0 
29.5 . ' 

28.5 

68.8' 
64.B 
65.2 
65.6 

22.5 
22 .O 
21.0, 

45.0 
45.6 
47.8 
48.4 ' 

Average 
Rod Height 
1,3,5.7 'a  

Inches 
36.50 

36..00 

36.50 

36.00 

36,. 50 

36.00 

35.50 
. .  - ... .- . 

36.00 

35.50 

36.00 

:35.50. 

36.00 

35.?0 

36.00 

35.50 

Correct ions 
1800 
AP 

ps i8  
20 

, 20 
! ' 

. 20 

. 

20 

20 

20 

20 

20 

20 

'20 

20 

. . .  

20 

20 

20 

20 

. 
AT 
P 

-1.2 

:-1.0 

-0.7 

-0.6 

-1.2 

-1.3 

-0.8 

-1.0 

-0.8 

-0.9 

-0.2 

0 

0 

-0.2 

-0.4 

Uncorrected 
Reac t iv i ty  

p x lom4 
16.499 
16.049 
16.049 

9.034 
9.003 
8.942 

: 16.814 " ' 

16.270 
16.049 . 9.519 

, ' 9.729: 
9.692 

19.734 
19.002 

.19.617 
. 1 9 . 1 1 0  

12,414 
12.665 
12.394 
12.194 

5 . 3 1 2 .  
5 ~ 0 8 4 .  - .  
5 . 0 9 0 .  
5.220 

14.674 
14.000 

' . 14 .385  
14.442 

6.888 
6.806 
6.977 

15.835 
17.359 

8.518 
7.784 
8.092 
8.084 , 

15.294 
13.262 
14.794 

. 14.645 
14.946 

.'8.374 
U. 144 
8.705 
8.6'67 

17.103 
17.316 
17.761 

' l i . 240  
11.142 
10.798 
1'0.708 , 

Avg. 
Press. 
. ps ig  
1820 

: 

1 
P820 

. . 

'1820 

; 1820 

: : 

1820 

1820 

1820 

1820 

1820 

' 1820 

1820 

. 

1820 

1820 

1820. 

1820 

Date 
5/15/60 

. . 

.-. . 

. , 

React ivi ty  
To 500 P and 

' Temp. 
Ap x 10-4 

- 2.700 

' -  Z.250 

- 1.575 

- 1.350 

- 2.70 

- 2.925 

- 1 , 8 0 0  
. . . . . . . . . . .  

- 2.25 

- 1.800 

- 2.025 

-"0.450 

0 

. . 

0 

- 0.045 

. . 

- 0.900 

Run 
No. 
226 

227 

j228 
! 

j 
! '  

3 ,  

230 

231 

232 

, 

Mean 
Time 
0411 

6420 

0431 

I 
/OM2 

0455 

0508 

0528 

, 

Avg. 
Temp. 

F 
498.8 

499:.0. 

'499.3, 

:499.4 
I 
i 

498.8 

498.7 

499.2 

233 ' 0542 

. . 

234 : 0558 

235 0609 

236 0622 

237 ;0635 

238 0650 

< .  

239 0703 

240 '0715 

-- 

L99.0 

499.2 

499.1 

499.8 

. 

500.0 

500.0 

499.8 

499.6 

~- 



- ' QUQUESNE LIGHT COMPANY 
'.. .FOWER STATIONS DEPARTMENT 

SHIPPINGWRT ATOMIC POWER STATION 

- .  

XENON.,TRANS~ENT TESTS . . . 
DLCS 1 5 6 0 1 0 7  

' T - 6 1 2 0 8 1  

TABLE I (cont'd) 



DUQUESNE .LIGHT :COMPANY 
'POWER STATIONS. ' BEPmmm 
.'SHIP~I~GPORT ATOMIC BOWER STATION 

XEMOM 'TRAMS IERT .TESTS 
DLCS 3.560107 
T-612081 

PLANT' CONDHTBONS ~ ~ F , D I l \ T ~ L Y  PRIOR T8 SHUTWlWM 

:Date . 

Time -:at start, :of shutdown 
.. Gross gewerator load (MW) 
Wet gewerator load (IW) 

'i EFBH 
.PA Th 
.1B Th 
. l .C Th 

1A .IPressure (psig) 
1B .Pressure (psfg) 
1C Pressure (psig) 



. : . . 
.!. ' , 

D.UQUESNE LIGHT :COMPANY ':.XENON .TRAkS IENT : TESTS a 

: ~ O W E R  . .STATIONS .DEPARTMENT D L C S ~ 5 % 0 1 0 7  .. 

. SHIBBSNGPORT ATOMIC. POWER .STATION T - 6 1 2 0 8 1  

TABLE IH ( c o n t ' d )  

POWER LEVEL FOR 40 HOURS .PRIOR TO .SHUTDOWN 

T i m e  

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

. P o w e r  . 
. . 



DUQUESNE .LIGHT .COMPANY 
.'BOWER STAT IONS .' DEPARTMENT 
SHIPPINGPORT .ATOMIC .POWER STATION 

TABLE ,111 

.Reactor Coolant Loop 
Temperature (Calibrating) Tc 
1A 1B 1 C 
F F F 

Reactor Coolant..Lo.op . . 

Temperature Th 
1A . . 1B lc... ' .' . 

F F ., ' F 



..DuQUESNE LIGHT COMPANY 
'POWER. STATIONS DEPARTMENT 
.'SHIPPINGPORT ATOMIC POWER STATION 

XENON TRANSIENT TESTS 
DLCS 1 5 6 0 1 0 7  
T - 6 1 2 0 8 1  

.TABLE : P I 1  (cont 'd)  
. ' .  

b . . 

. ' . . REACTOR COOLANT 'LOOP TEMPERATURE 

. . 
R e a c t o r  C o o l a n t  L o o p  R e a c t o r  coolant .Loop 

' T e m p e r a t u r e  ( C a l i b r a t i n g )  Tc - T e m p e r a t u r e  T h  
-Run 1A 1 B 1 C 1A 1B 1 C  
No.  . F F F F F F 



. .  . . ... 
. . 

. .  . 
. . . . .  

DUQUESNE :LIGHT :COMBANY .. :XENON TRANSIENT TESTS 
-POWER STATIONS DEPAR.TMENT. ' DLCS.  1 5 6 0 1 0 7  

.. 'SHIPPINGPORT . A T O ~ I C  :POWER: .STATION . T - 6 1 2 0 8 1  

TABLE I11 ( c o n t ' d )  
. . 

. . . .. . . . . 
. . 

REACTOR COOLANT LOOP TEMPERATURE 
.. . , . . . . .. .. 

. . .  . . .  . . . 

. . R e a c t o r  C o o l a n t .  L o o p  . R e a c t o r  C o o l a n t  L o o p  
~ e m p e r a t u r e .  T h  T e m p e r a t u r e  ( C a l i b r a t i n g )  .T,  

. : R u n  - l A  1.B 1 C  ' -  . . 1 ~  ' . '  1 ~ '  " 1 C 
. . . .  . 

' . N o .  . .  . F  , F :  F . . F , '  F P .  . '  

.. . . . . . 



. . 

.. DUQUESNE .LIGHT :COMPANY . . 

: POWER STATIONS.. DEPARTMENT 
.' SHIPPINGPORT ATQMPC POWER .STATEOM 

.TABLE .HI1 (cont Id) 

REACTOR C Q O U ~ '  LOOP 'TEMPERATURE 

. . R e a c t o r .  C o o l a n t  ' L o o p  ~eacto l ;  coolant . ~ o o p  . '\ 

T e m p e r a t u r e  ( C d l i b r a t i n g )  Fc ~ e m p e r a t ' u r e  . T h  \. 

1 A  1 B 1 C 1 A 1 B  1 C  . . R u n  - . , 

: N o .  F .  F F . . F F . F 



DUQUESME LIGHT . ;C~)M]PBMY .. .' XENON TRANSIENT TESTS 
'POWER : STATIONS :DEPARTMENT DLCS 1 5 6 0 1 0 7  
.~SHPPRHNGJ.PORT ATOMIC POWER STATION T - 6 1 2 0 8 1  

. . 

. .. 

TABLE 1x11 (cant.") 

REACTOR COOLANT ' LOOP T J 3 W E R A T ~ E  

... R e a c t o r  . C o o l a n t  L o o p  
T e m p e r a t u r e  ( c a l i b r a t i n g )  T, 

. . 1A 1B 1 C  
. F : . F F 

: ~ e a c t o r  coolant  LO^^ 
T e m p e r a t u r e :  T h  

. l A  1 B  
F F .  . 



DUQUESNE EIGHT COMPANY XENON TRAMS1 ENT TESTS 
POWER STATIONS DEPARTMENT DLCS 1560107 
SHIPPINGPORT ATOMIC POWER STATION T-612081 

T U E E  HI1 (cont'd) 

REACTOR. C B O U .  LOOP TEMPEBATURE 

. . Reactor Coolant Loop Reactor .Coolant. Loop 
Temperature (Calibrating) T6 Temperature Th 

: Run 1 A lB 1 C . 1A 1B .1 @ 
No Q .F F F F F F 



DUQUESNE LHGIW CBMBIWY XWON TRANSIENT TESTS 
POWER STAT IONS DEIPARTMMb"r DLCS 1560107 
SHIPBICEJIGIPBRT ATOMIC,POWER STATION T-612081 

. Run 
-No. 

..Reactor Coolant .Loop 
Temperature (Calibrating) Tc 
ILL PB 1C 
F F F 

Reactor 'Coolant .Loop 
Temperature .Th 

1A .1B 
.F F 



D U Q ~ S N E  LHGHT C W ~  XENON TRANSIENT .TESTS 
POWER STATIONS DEPARTMENT DLCS 1560107 
SPEHPPENGPORT ATOMIC POWER STATION (T-612081) 

Reactor Coolant Loop Flow and Pressure . ' . 

. . 
. . 



-~~ . . . . . . 

DUQUESNE, LIGHT CWM XENON TRANSIENT TESTS 
;.. POWEB STATIONS DEPARTMENT DLCS 1560107 

' .SHIPPINGPORT A"PI1.C POWER STATION (T-612881) 

. . . . 

TM&E 'IV (cont 'd)  . . 

7,50 
7-50 

.7 .51  
7.50 
1.50 
7.50 
7.50 
7.50 
7.51' 
7.51 
7050 
7.50' 
7.50 % .  

7,50 
,7 :50 
7.50 
7.50 
7 i.50 . 

7.50 
7.50 
7.50 
7.513 
7.50 
7 6.50 
f 0 5 1  
7 . 5 1 . .  
7.51 

. 7.50 
7.51 
7.50 
7-b. 5 1 
7.51 
7.50 
7,50 
7.51 
7.51 
7.51 
7.51 
7.51 
7.51. 

~t .Hoop, Flow. DIP Cel 
. .. 

p s i g  
18 10 

.in0 erative L 

l a n t  Loop Pressure' 
. ' IB I . "  re 
. p s i g  p s i g  

1850 18 10 
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TABLE HV (cont'd) 

. . 

846 ::-,37 
1 i 
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TABLE PV (cont'd) 

. . 
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