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TEST RESULTS 
DLCS 1510108 . 

T-550132 
DETERMINATION OF COEFFICIENTS OF REACTIVITY 

5532.3 EFPH 
* 

Purpose , 

To determine the  temperat,ure' and pressure  c o e f f i c i e n t s  of r eac t iwi ty  a t  zero  
power a f t e r  5532.3,EEPH of Core I ,  Seed P opera t ion .  

Conclusions 

The value of the  temperature c o e f f i c i e n t  a t  a , t empera tu re  of 500 F and a pressure  
of 1800 psig was f'ound t o  be -0.97 x '&. 

AT 

The value of the  pressure  c o e f f i c i e n t  over the  pressure  range from I350 t o  I850 
psfg  and a t  a temperature of 480 F was found t o  be +0.87 x 4. 

AF' 

Descript ion of Test  Equipment and Test Procedure 

The Plant  was brought from ambient condit ions t o  opera t ing  temperature and pres-  
sure  by the  hea t  input  from the  reac to r  coolant  pumps and by reac to r  power oper- 
a t i o n .  The h'eat input  from a l l  four r eac to r  coolant  pumps opera t ing  on slow speed 
was usqd t o  inc rease  r eac to r  coolant  temperature from 167 F t o  222 F. The 1 D  
r eac to r  coolant  pump was then shutdown and the  r e a c t o r  taken c r i t i c a l  i n t o  the  
p w e r  range. Reactor hea t  output was used t o  inc rease  r eac to r  coolant  temperature ' 

t o  480 F, A t  t h i s  temperature the  r eac to r  was shutdown and the  l A ,  l B ,  and BC 
r eac to r  coolant  pumps wzre p laced.on f a s t  speed. The heat  input  from these  th ree  
coolant pumps was then used t o  increase  r eac to r  coolant  temperature t o  520 F. 
Test  d a t a  were obtained only during the  time when the  reac to r  coolant  pumps were 
used t o  hea t  up the  Reactor Coolant System. , 

React iv i ty  measurements were determined by measuring s t a r t -up  r a t e s  using s c a l e r s  ,, 
/--. 

and d i g i t a l  p r in t -ou t s .  The s c a l e r  inpu t s  were from spec ia l ly  i n s t a l l e d  f i s s i o n  
counters .  During reac to r  power opera t ion ,  i t  was necessary t o  remove the  ' f i s s i o n  
counters  i n  order  t o  prevent damage due t o  the  high neutron f l u x  f i e l d .  

During Plant  warm-up, using the  r eac to r  coolant pumps, r e a c t i v i t y  measurements 
were made and a temperature c o e f f i c i e n t  of r e a c t i v i t y  was ca lcula ted  f o r  var ious  
temperatures. . After  a r eac to r  coolant  te.mperature and 'pressure  of 480 F and 
1340 ps ig  was a t t a i n e d ,  the  temperature was held constant  and the  pressure  was 
increased i n  F1.00 p s i  increments t o  1840 ps ig .  A t  approximately ,each 100 p s i  
increment, r e a c t i v i t y  measurements were made i n  order  t o  determine a pressure  
c o e f f i c i e n t  of r e a c t i v i t y .  

Reactor coolant temperatures were obtained from recording Mueller r e s i s t a n c e  
bridges connected t o  each reac to r  coolant  loop Tc c a l i b r a t i n g  r e s i s t a n c e  thermo- 
meter. , 
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, . TEST  RESULT^:' DKS '1510108' . . . . . . 

T-55013.2 . .  ' ' . . 

DEXERNINATION OF COEE'FICI~S OF REACTIVITY :5532.3 ETPH . 
. . 

. . 

.Results  

.,i.;:DLGS 1510108 was s t a r t e d  st 0112'hours 'on ~ e ~ t e m b e r '  13$ 1959 and completed a t  
1409 hours on ~eg tember  14, 1959. . . 

Temperature Coeff ic ient  Resul ts . .  

The value of the  temperature c o e f f i c i e n t  .determiped a t  a P lan t  opera t ing  temp-.. . 

e r a t u r e  of 500 F and a pressure. of 1800 ps ig  wasi-0,97';  x 10-4 AplAT a s  obtained . . . ':. 
. , 

from t h e  temperature c o e f f f c h ~ .  .vs t e i i e r a t u r e  cuFve shown i n  'igure 1. A l l  values -.:"' 

of the  temperature c o e f f i c i e n t  from 175 F t o  515 F a r e  l i s t e d  $n Tab.le V I  and . 

ar.e p l o t t e d  i n  Figure 1. These values were .detekmined. ag out l ined.  on Figure' 2. ' . 

The pressure  .coeff ic ient  (1.29 x 10-6 ApIAP) used t o  co r rec t  the .  temperature co- 
e f f i c i e n t  :was obtained from DLCS 1510 107. 

Reactor hea t  was required t o  r a i s e  the  r eac to r  coolant  temperature from approx- 
imately 222 F t o  where the  pumps could be operated on f a s t  speed (480 F) .  No 
t e s t  da ta  were obtained during t h i s  i n t e r v a l .  

The his . tory of  t h e  temperature . c o e f f i c i e n t  , i s  s h o q  +n Figure 3. The value  of the  
temperature . coeff  i c f e n t  a t .  1693 EFPH :and 500 F previously reported a s  -1.42 x .lo-4 
& i n  DLCS 1510105, has been found t o  be i n  e r r o r ;  the  c o r r e c t  value i s  -1.92 x ,' 

AT 
10-4 &. 

AT 
. .  . 

Pressure  Co&f f i c i e n t .  Results .  

:The value 'of the  pressure coe f f i c i en t  .was found t o  be +0.87 x 10-6 AJ a t  an. op- . 

QP 
eratFng temperature of 480 F. The data  used i n  the  c a l c u l a L  of the  'pressure  , . 

c o e f f i c i e n t  .are a l s o  l i s t e d  i n  Table I .' The r e a c t i v i t y  values a r e  p r o t t e d  . a g a i n i t  
. .. . . ' average coolant  pressure i n  F igure .4 .  

.. . . . 

The cor rec t ion  fac to r s  used i n  determining the  pressqre  c o e f f i c i e n t  .were obtained 
by .using the temperature c o e f f i c i e n t  .from .Figure 1. . .. 

The pressure  c o e f f i c i e n t  has shown a drop from t h a t  calculat.ed i n  the  7 th  .per-  
formance (1.29 x 10-6) & a t  500 F and i s  approximately one t h i r d  t h a t  .obtained 

AP . . . . .  

during the  0-300 EFPH:stage of core l i f e .  



. . 
. . 

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

. DUQiisEsNE LIGHT . COMPAIW DETERMINATION .OF COBWICIBSOTS OF. REACT~B~TY . 
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.. Figure 3 

Figure 5 
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Table f I 

Table 111 

Table XP 

Table V 

Table VP 

Tlgble VII 

Temp. &efficient Mietory 
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Reactivity ve . .Average .Coolant .Pressure.. 
Variation of Pressure Coefficient .with ~emperature 

~caier Information and Reactivity Values 
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. DUOUESNE LICKP COMPANY 

.. ' - i P&EU STATIONS DBPARmENT 
. ?SHIPPINGPORT ATOWIC POWER STATION 

' 
DRERMINATION OF COEPPICImS OF REACTIVITY, 
DLCS 1510108 . ' 

T-550132 

TABLE I 

Ueanurement of Temp. Coef f l c i e n t  . 
Pressure 

S t a r t  Uncor- Reactivity Cor- 
Avg. up rec ted  Rod Height Correction . r e c t e d  

Run' .Temperature - (F) Rat lo  P ressu re  -.:(psis) Preaa.  r a t e  p (Inches)  Ap Corr. p 
No. Date Time 1A Tc LB Tc LC Tc 10 Tc Ch .  A Rat lo  Ch. B Ratlo Avg. 1A 18 IC lU (palg)  declmln x 10-4, (paig)  Q x 10'4 x ~ i i e  Beae Y 

1 9-13-59 0112':22 167.1 166.3. 166.9 166.6 14919 1.57 13987 1.'62. 1.59 410 400 400 390 400 0.603 11.545 3 1 .  25 0 0 11.545 20 13.2 
23493 1.59 22708 1.60 

Avg. lh6.7 37466 1.59 36425 1.59 
59774 , 1.58 57997 1.60 
94695 + 92558 1.59 . . 

.1076,12 . . 

2 9-13-59 0135:42 169.7 168.9 169.4 169.2 14409 1.57 13840 1.61 1.59 380, 370 370 360 370 1.206 17.491 3 1 . 7 5  -30 +.I16 17.607 10 .  21.6 
22667 1.59 22221 1.60 
36123 1.58 35512 1.58 

Avg. 169.3 56979 1.58 56009 1:59 
89668 . 88885 . 

Avg. 172.7 37886 1.53 40034 
57860 1.53 62575 
88549 95264 

4 9-13-59 0254:40 178.2 177.6 178.2 177.7 12908 1.48 10466 
19147 1.49 15598 

Avg. 177.9.  28473 1.48 23150 
42092 1.47 34277 
61861 1.47 50663 
90919 75052 

. 5 9-13-59 0326:48 181.8 181.1 181.3 181.2 11822 1.45 10899 
17088 1.44 15606 
24607 1.45 22291 

Avg. 181.4 35629 1.44 32347 
' 51149 1.44 46917 

73766 67437 
96260 

6 -9713-59 0403:06 185.5 184.5 135.2 ,184.9 10468 1.94 10621 
20268 1.99 20551 
40332 1.97 40277 

Avg. 185.0 79588 1.96 79895 
156146. ,, . 157681 

7 9-13-59 0428:12 188.4 187.7 188.1 187.9 16784 . 1.92 17423 

. 9 9-13-59 0522:491193.8 193.1 193.7 193.3 12493' 1 .81 15612 1.80 1.77 370' 370 370 350 365 .745 13.201 3 1 . 7 5  - 3 5 .  +.I38 13.339 . 2 0 .  3 5 . 0 ,  
22614 1.74 28174 1.75 
39299 1.75 49310 1.,79 

Avg. 193.5 68605 1.74 88031 1.74 
119634 153353 



,DllQUESNE LIGHT WHI'ANY 
POWER STATIONS OEPARTHENT 
SBIPPINGPORT ATOMIC POWER STATION 

OeTFXUINATION OP COEFFICIENTS OF REACTIVITY 
OLCS i51oio8 
T-550132 

TABLE I (cont'd) 

Measurement of Temp. Coefficient 

. , 
Prescsre 

. . Start Uncor; Reactivity Car- 
Avg. up rected Rod Helght Correction rected 

Bun Temperature - (F) Ratio Pressure - (psis) Press. rate P (Inches) 6p Corr. p 
No. Date Time IA ,Tc 18 Tc 1C T, LO Tc Ch. A Ratio Ch. B Ratio Avg. 1A 1B 1C 10 (psig) declmin x (psig) & x x Tlme Base 
. ,.. 
11:;9-13-590641:39 201.6 201.1 201.5 201.2 11749 1.58 11171 1.59 1.59 370 370 370 370. 370 .603 11.545 3lC.75 -30 +.I21 11.666 20 43.2 

18548 1.63 17805 1.60 
30172 1.56 28524 1.60 . 

Avg. 201.4 . 46964 1.58 45596 1.59 
73970 1.56 72651 1.58 
115167 1.56 114699 1.59 
179982 182484 

Avg. 206.7 46652 1.80 56186 1.81 . 
84053 1.77 101461 1.80 
149008 1.78 181582 
265033 

13 9-13-59 0916:35 216.3 215.6 215.8 215.8 17213 1.74 11960 1.78 1.74 340 340 325 325 332 .360 8.068 31.75 -68 +.279 8.347 4 0  72.4 
29982 1.72 21297 1.79 

Avg. 215.9 516hl 1.73 38226 1.75 
89402 1.72 66795 1.73 

Avg. 221.9 39191 1.56 40580 1.57 
61100 1.57 63672 1.54 
95658 1.55 98212 1.57 
148725 1.55 154001 1.56 ' 

230893 1.54 240014 1.55 
354782 371317 

21 9-14-59 0905:55 480.7 480.1 480.3 23357 2.04 19051 2.01 2.01 1820 1840 1810 1845 1824 .911 14.915 . 4 5  .75 +45 , -.510 ' 14.405 20, s8.6 
Avg. 480.4 47647 '2.02 38351 2.00 . . 

96389 1.99 76582 1.99 

: 82 9-14-59 0936:29 479.7 479.3 479.9 . 
Avg. 479.6 

: 23 9-14-59 0951:32 481.7 481.3'481.6 

. Avg. 481.5 

Avg. 485.3 

' ,25 9-14-59 1037:21 489.9 489.3 489.6 . 

Avg. : 489.6 



D U W S N E  L I C q  WUPANY : 
POlWl STATIONS D W A R m  
SRIPPINCPORT AIO?lIC P(WgR BTATION 

' ~ A T X ~  OF MIKPPI- OF ~ X V n ' Y  
DLCS 1510108 
1-550132 , 

TABLE I (cont'd) 

Ueasurement of Temp. Coetflclent 

Pressure 
Reactlvlty Cor- 
Correction rected 
Ap Corr. p 

(psig) Q x 10-4 x 10-4 T h e  Bese 

Start 
UP 
rate 

declmin 

Uneor- 
rected Rod lieight 

p (inches) 
x 10-4 

Avg. 
Run Temperature - (P) Ratlo Pressure - (pmlg) Press. 
No. Date T h e  1A T, 18 T, 1C T, 1D Tc Ch. A Ratto Ch. B Ratio Avg. lA 18 1C 10 (psis) 

28 9-14-59 1155:40 498.5 498.'1 498.4 12295 
28221 

Avg. 498.3 64067 
139400 
297924 

29 9-14-59 1222:18.502.0 501.6 501.9 12579 
25293 

Avg. 501.8 49834 
95882 

183033 

30 9-14-59 1257:02 506.5 506.5 506.4 11689 1.28 12619 1.21 1.24 1820 1830 1800 1845 1824 
14914 1.29 15308 1.22 

Avg. 506.5 19182 1.27 18678 1.22 
24346 1.23 22696 1.23 
29903 1.24 27842 

32 .9-14-59 1335:14 512.0 511.5 511.9 11676 
19917 

Avg. 511.8 34022 
577.48 
96116 

Avg. 520.1 



. . 
OUPUESNE LIGHT COWANY 
POWER STATIONS DEPARlFleM . 
SKIPPINGPORT ATOMIC POWER STATION 

O!iTERI(INATION OF COEFFICIeKTS OP REACTNITY 
DLCS 1510108 
T-550132 

Run Temperature - (F) 
No.  ate Time LA Tc 18 Tc 1C Tc lD Tc 

. 15 9-14-59 0457:45 480.2 479.9 480.2, 477.7 

Avg. 480.1 ; '  
. . 

Avg. 480.0 

TABLE I (cont'd) 

Heasurement of Press. Coefflclent of Reactivity 
Temperature 

Start Uncor- ' React'Lvity . Cor- . . 
Avg. up rected Rod Height Correction rected 

Ratlo Pressure - (palg) Press. rate 0 (inches) AT Temp. 0 . . . ,  
Ch. A Ratio Ch. B Ratio Avg. 1A 18 LC 10 (psig) declmin x 10-4 (F) Ap x 10-4 x Time Base ' * " 

'17 9-14-59.0607:15 480.3 479.9 479.8 478.1 11195 1.25 10333 1.20 1.23 1540 1550 1520 1550 1540 .I35 3.673 
. . 13971 1.21 12396 1.25 

16905 1.2q.. 15561 1.25 
21373 1.24. 29487 1.20 

Avg. 480.0 26522 1.23, 23372 1.23 
32588 28842 

.18 9-14-59 0638:05 480.5 480.1 480.0 475.8 10604 1.26 11585 1.29 i.29 1645 1660 1600 1645 1648 .I66 4.377 
13381 1.32 14976 1.28 
17634 1.30 19183 1.30 . I .  

Avg. 480.2 22952 1.28 25013 1.30 
. . .  29484 1.30 32502 1.31 

38305 42489 

/19 9-1;-59 0710:55 4eb.3 479.9 479.8 475.4 11643 1.41 12577 1.39 1.39 1745 1750 1725 1750 1743 .214 5.407 
16478 lkl 17542 1.37 . 

j . . 23187 1.42 24078 1.38 . 
I 

Avg. 480.0 ' 32873 1.39 -33285 1.38 
45645 1.37 45851 1.36 

. ... 62549 ' 62273 

. . , 20 9-14-59 0731:lO 480.1 479.9 479.8 476.4 11625 1.55 10589 1.54 1.52 1835 1840 1825 1840 1835 .273 6.541 
) .  18056 1.54 16308 1.52 

27792 :&.52 24783 1.50 
. Avg. 479.9 . 42282 1.52 37290 1.50 

64185 1.52 56083 1.49 
97393 83518 



' DUQUESNE Lf GHT COMPANY . DETERMINATION 0F.COEFFICIEWS OF REACTIVITY 
. . ,POWER STATIONS DEPARTMENT ' . DLCS 1510108 

. SHIPPINGPORT A$OMIC POWER STATION T-550132 

TABLE 11 

LOOP PRESSURE 

Date Time 
9- 13-59 0112 

" 0136 
0206 
0255 
0327 
0403 
0428 
0458 
0523 
0558 

. . 0642 
0738. 
0917 
1024 

9- 14-59 0458 
0530 
0607 
0638 
0711 
0731 
0906 
0936 
0852 
10 12 
1037 
11 16 
1130 
1156 
1222 
1257 
1311 
1'335 
1409 

Avg . 
psig 
400 
370 
348 
373 
400 
460 
408 
413 
36 5 
385 
370 
3 80 
332 
455 
1341 
144 1 
1540 
1648 
1743 
1835 
1829 
1824 
1837 
1855 
1823 
1850 
1857 
1880 
1853 
,1824 
1838 
1858 
18 16 

Reae tor 
psig 



DPIQVESNE LIc!l!! : CW&L&Y .' DJiTEIPMINATEOFJ 'OF. COEFFICIENTS OF :REACTIV$'R ' ' 

POWER STATIONS DJPBRTMENT . DLCS 1510 108 
. . 

SHIPPINGPORT ATOMIC POWER STATION T-550132. , . .  . .  

TABLE 1.11 

Date Time 

COQLAWT 'LOOP T . W  ERAWRES 

1A . lB 1C.' . 

ohms F. F. Ohms F. 
1 Ghs 1D . . .  . . Avgo' . . 

.. Ohms , F. , . F, : ., 

32.33 ; 166.6 ;166.7 
32.47 169.2' 1'169.3 
32.65 172.6 2 7  
32.93 .197.'7 17709 
33.12, 18-1.2 1.8.1.4 
33.32 184.9 185.1 . ..'. 

33.46 187.9 188.0 
33-61 ,190.7. 190.9 
33.75 193-3 193.5 
33.93 196-6 196.9. 
34.18 '201.2 . 201-4, 
346.46 206.5 20607 
34.96 215.8 215-8 
35.28 221.7 221.8 
48..72 ,477.7 479.5 ' 

48.72 ; .477.,7. 4,7g04 
48.74 ,478.1 499,s 
48.62 ' 475.8 .47'8,1 
.48.60 475.4 478-9. 
48.65 476.4..479.1 . . 

O B  00s 480.37 
00s 00s 479.62 
(30s OCk 481-53 
00s . 60s 485.33. 
OOS . OOS ' 489.60 
00s ' 00s . 493.57 . ,  

00s 00s '495.13. 
00s . 00s 498.33.. 
00s OpS 501.85 
00s 008. 506.5 . . :-. 
00s 00s 508.~47' 
80s 00s : 511.80 
OOS 00s. . 516.07 
00s 00s : 520.40 ' . 
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. DUQUESNE LIGHT :COMPANY . . . , : DETERMINATION OF COEFFICIENTS :OF REACTIVITY' 
.POWER STATIONS DEPARTMENT , ,  . - DLCS 1510108 
SHIPPINGPORT ATOMIC POWER STATION T-5501'32' . 

TABLE IV . . 

Coolant Loop Flows .(lbs/hr x 106) 

Date 
9-13-59 

Time 
0 112 
0 136 
0206 
0255 
0327 
040 3 
0428 
0458 
0523 
0558 
0642 
0738 
0917 
1024 
0504 
0524 
0602 
0633 
0707 
0727 
0 905 
0936 . 

0950 
10 10 
1034 
11 11 
113 1 
1153 
12 18 
1254 
1309 a 
13 3'2 
1406 
1430 

ID'. Total 
3-90, 15 :53 
3.90 15.54' 
3.91 15.55 
3.90 15.53. 
3.91 15.57 
3.90 15.56 
3.90. . 15.56 
3.90 15.55 
3 90 15.55 
3.90 15.53 
3.90 15.53 
3.90 15-55 
3.40 15.09 
3 i40 . 15.09 

O* 22.71 
0 ' 22.72 
0 22.74 
0 22.74 
0 22.73 
0 22.75 
0 . 22.78 
0 22-78 
0' 22.77 
0 .22.74 
.O 22.70 . 

0 22.68 
0 22 -64 
0 22.62 
0 , 22 0 57 
0 , 22.49 

- .  0 . 22.50 
0 22.43 
0 22.38 
0 22.38 

* Pump removed froui service 



DUQUEsNE LIGHT COMPANY 
POWER STATIONS DEPARTMENT. 
SHIPPINGPORT ATOMIC POWER STATIONS 

Run No. 1 
Time 0112 
Rod No. 

11 31.25 
12 31.27 
13 31.24 
14 31.21 
.21 31.27 
22 31.19 
23 31.25 
24 31.24 
31 31.30 
32 31.25 
3 3 31.26 
34 31.21 
4 1 31.32 
4 2 31.26 
43 31.24 
44 31.25 
51 30.95 
52 30.93 
53 31.01 
54 31.06 
6 1 31.26 
62 31.29 
6 3 31.25 
64 31.32 
7 1 31.26 

TABLE V 

CONTROL ROD POSITIONS (in;) 
Sept . 13- 1959 

6 7 8 9 
0403 . 0428. 0458 0523 

DETERMINATION,OF COEFFICIENTS.r~F REACTIVITY 
DLCS 1510108 
T-550132 . . 



DUQUESNE LIGHT COMPANY 
POWER STATIONS DEPARTMENT 
SHIPPINGPORT ATOMIC POWER STATION 

Run No. 
Time 
R O ~  no. 

11 
12 
13 
14 
2 1 
22 
23 
2 4 
3 1 
3 2 

; 33 
34 
4 1 
4 2 
4 3 
44 
5 1 
52 
5 3 
54 
6 1 
6 2 
63 
6 4 
7 1  ' 

72 
7 3 
7 4 
8 1  
8 2 
83 : 
84 

TABLE V (cont'd) 

CONTROL ROD POSITIONS (in..) 
Sept . 13- 1959 

DETERMINATION OF COEFFICIENTS OF REACTIVITY 
DLCS 1510108 
T-550132 
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. . ' DUQUESME LI~HT COMPANY . . . ' . DETERMINATION' OF. C O E F F I C I ~ S  OF RGACTIVITY 
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TABLE VI 

Run 
NO:. 

. . 

Rod Ht. 
in. 

Base Press. 
ps.ig. 

Temp . 
F 
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. DUQUESNE LIGHT $.COMPANY D~ERMINATION OF, COEFFICIENTS OF REACTIVITY 

, - . POWER STATIONS. DEPARTMENT DLCS 1510108, 
. . 

i SHIPPINGFORT ATOMIC POWER STATION . . T-550132 

TABLE V I I '  

. . . '  ' . . LOGOF EVENTS 
. . 

. . 
. . 

Date. Time 
. . 

Comments 

. . 
S t a r t e d  pul l in ,g  rods .  Temp. = ,153 F .  
Rod bank a t  30 .OO i n  
8 ' s  pu l l ed  t o  30.00 i n  (cannot go c r i t i c a l )  
8 ' s  down t o  20.00 i n .  
Rod bank a t  31.25 i n .  
8 ' s  r a i s e d  t o  31.25 i n .  . Sta r t -up  Rate. = .616 

. . Lowering 8 ' s  
Rod bank a t  31.75 i n . .  

. . 
8 ' s  r a i s e d  t o  31.75 i n .  S t a r t -up  Rate =1.206 
8 ' s  r a i s e d  t o  31.75 i n .  .S t a r t -up  Rate  =1.123 
8 ' s ' r a i s e d  t o  31,.75 i n .  S t a r t -up  Rate =1.02 
8 ' s  r a i s e d  t o  31.75 i n .  S t a r t -up  Rate - .951 ' 

8 ' s  r a i s e d  t o  31.75 in . .  S t a r t - u p  Rate = .874 
8 ' s  r a i s e d  t o  31.75 in. ,  S t a r t - u p  Rate = .857 
8 ' s  r a i s e d  t o  31.75 i n .  S t a r t - u p  Rate = - 7 9 0 '  
8 ' s  r a i s e d  t o  31.75 i n .  S t a r t - u p  Rate = .7$5 
8 ' s  r a i s e d  t o . 3 1 . 7 5  i n .  S ta r t , -up  Rate  .= .679 

:. 8 ' s  r a i s e d  t o  3.1.75 i n ;  S t a r t -up  Rate = .603 
. 8's. r a i s e d  t o  3.1.75 i n .  S t a r t - u p . R a t e  = -505 
Rod hank a t  40.00 i n .  
8 ' s .  r a i s e d  t o  40.00 in.. (cannot go c r i t i c a l )  
Rod bank . a t  42.00 i n .  . . 

8 ' s  r a i s e d  t6 42.00 i n .  (cannot  go c r i t i c a l )  
W a i t i n g , u n t i l  loop temperature and p re s su re  
s t a b i l i z e  
S t a r t i n g  o n ' p r e s s u r e  c o e f f i c i e n t  
A l l  rods af 45.75 i n .  S.U.R. = .900 
A l l  rods a t  46.25 i n .  Power l e v e l  t oo  h igh  

... ... ;. ,. . .. . ..,,.-. .A.11. .a;t3:.4;6.;zyffi:;x:-,phwer 'lg*-gl' too high  
.. . 

A l l  rods a t  46.25 i n .  S.U.R. = 1.50 
' A l l  rods a t  46.25 in..S.U.R. = 1.30 
A l l  rods a t  46.25 i n .  S.U.R. = .96 
A l l  rods a t  46.25 i n .  S.U.R. = .60 

I .  

A l l  rods a t  46.25 i n .  S.U.R. = .36 
A l l  rods a t  47.25 i n .  S.U.R. = .90 
A l l  rods a t  47.25 i n .  S.U.R. = .68 

, A l l  rods  a t  47.25 i n .  S.U.R; = .43 
. A l l  rods a t  47.25 i n .  S.U.R. = . . I 4  

A l l  rods a t  48.75 i n .  S,U..R. = 1.00 
A l l  rods a t  48.75 i n .  S.U.R. = .70 
A l l  rods a t  48.75 i n .  S.U.R. = -33  
A l l  rods a t  48.75 i n .  S.U.'R. = . I06 
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