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NORTHER anr TATE5 POWER R-COMrANY 

Axust 6, 1973 

Hr. Bbyre It cixv Director 
Dimetorate of zegtllitow IPations 
K'egion II if 
'Unit"d Stgte Atcmi uryCnanz 

Olen fillyn, Illinois 61037 

ikAr Wr. - rier: 

- o tNo' 50-263 License No. DP' -22 

Rpani to rJuly 26, 1973 Letter on Shutdowni Margin. Testing 

Oai August .3, 4 and 5t. 1973,, Shutdown Margin VerificAtion t"-t V* emopleted 
an- 4ll 121 control rods at tftb~ ~L~ouk~Gean P a a s u
lated in the -July 26, 1973 lstteq~r fruD R Ii Gir to L J Wachter. These tests 
were pgrfonred. J.1 Accadac with the AEG criteria presented in our August.  
2, 1973 telepacne ca etarsAobn dccumented in an August .3p 1913 letter ftti 
D L Elemnn to L 0 BIayer. These criteria reqirvd dLmmatrating a shiitduii 

,inz of 0.,75% dclt& k with allowance for transient xenon and s~marim *s 
Ion as no, =are than w~o control rods were withdrawn frm the ftufy inserted 
podtion, Testlng of vezipexal rods comeced 77 hours after the July 31ik 
1973 shutdown. Subriticality was verified for eac-h test TqPdftiCn.  

Attached Jr. A tabutation of I9hto~ mrgin d~aastrations, some -rods 
beinig tes ted =ore Chat once., s r grouped into three c~tiegowries: 

-TED Two RModut. tests shloved -that two adjacent control rcxb 
could be fully vithdrwwn while Wmtai3T8 nxrtc1t.Ti 
vAz daw.- an tbc. peribgcxy uAiere ixzdlvh1 t'od. qrths--Rae very 

NSr Calculatio d. by is?' prior, to receiving the final 
ARC criteria. Tests were specified to deamnstrate greater thin or 
efu8 to 1% dta It zbutdown uarzin withL one- rod out. 'The tr~ansient.  
xenon and sawriui was less than 0.2-5% delta k at the tim of these 
tests so the ABC criteria were satisfied.



NOWrRN STATES ROWER COPU~4 NY
t 

~ 
'S -2-

C~E - ealclations were likewise done by GE prior to receiving A=f 
erteria. Their tests were designed to demostrate a shutdown 
argin of greater than or equal to 1.20% delta k with one rexd- out..  
This larger margin vas chosen to allow testing to be done at under
ator temperaturis up to 125F Aich adds a negativity reactivity of 
up to 0.20% delta k. Testing was done with moderstor tmperatures 
between 95 and 100o wiich involves no significant -hiang in 
reactivity from the cold conditir. Transicnt menoa and samrium 
waa less than 0,2% delta k during these tests also such that AEC 
criteria were satisfied.  

Should there be =ny questions egarding the tabulated test results, please 
fed freo to contact us, 

Yours very txUly, 

L J Qchter 
Vice President 
Powr Prition & System Operation 

cc: DL Zieman 
G Charnoff 
Minnesota Pollution Control Agency 

Attt: K Dzugaa

I -.

jisngtWLed to G4er 6 Huzm, 8/6/73



I -. - - __________ I ..- at *1w -- . a-. - - - ~-wm .in.in~r I I~ 

I 'A

M R SUI X OF MVFIC TITESTA UT 
flj~~VflMr&TIS 1TS~ MM .J51973

End Fully 
Withdraw

Adjacent nod 
Location Position

1 
2 
3 
4 
5 

7 

9 
10 
11 
12 
13 
14 

16: 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
47s 
46 
47

22-51 
22-51 
26-51 
26-51 
30-4 7 
1447 
14-47 
18-47 
22-47 
26-47
30-47 
3447 

34-47 
38-47 
10-43 
14-43 
18-43 
2243 
22-43 
26-43 
26-43 
30-43 
30-43 
34-43 
38-43 
42-43 
06-39 
06-39 
10-39 
14-39 
14-39 
18-39 
18-39 
22-39 
22-39 
26-39
26-39 
30-39 
30-39 
34-39 
34-39 
38-39 
38-39 
42-39 

39 
06-35

26-47 
26-51 
3Q47 
30-51 
26-47 
18-43 
1847 
22-43 
18-43 
22-43 
34-43 
30-43 
3847 
34-43 
14-39 
18-39 
22-39 
26-39 
26-47 
30-39 
22-47 
26-39 
26-47 
30-39 
34-39 
38-39 
10-35 
06-35 
14-35 
18-35 
10-35.  
22-35, 
1443 
26-35 
18-43 
30-35 
22-35 
26-35 
34-43 
30-35 
38-43 
34-35 
42-35' 
38"35 
425 
46-35 
10-31

a

Test

48- TRO 
08 CE 

45 TRO 
08 CH 
08 GE As no 
08 GM 
10 Nap 
10 NSP 
10 WsP 
08 CE 

08 GE 
48 Tao 
14 CEgfggy 
14 GE 
48 GM 
06 NS 
48 OR 
06 ESP 
4.8 cm 
06 Nay 
14 OR 
14 agEIr 
48 TgO 
08 CE 
48 
14 G/sF 
14 OR 
08 NSF 
14 GE 
06 wSF 
14 Hs 
08 Nap 
14 GE 
08 NSF 
14 al 
08 Nasp 
14 G 
06 NSF 
14 GE 
08 aSP 
14 aXIsr 

48 TRO 
08 GE



4.  

s o 

48, 
49 

51 
52 
53 
$4 

56 
57.  

59 
o6 
61 
62
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
735 
74 
75 
76 
77' 
78 
79 
80 
51 
8 
83 
at 
5 

88 
87 
88 
89 
90 
91 
92 
93 
94

10-35 1W3 
14-35 135 
14-35 10-3 
1I43 22a3] 
s -35 14-35 

22-35 2-3] 
22-35 1-35 
26-35 30-31 
26-35 2-3
30-35 26-31 

34-35z 30-31 
34-35 33-35 
3835 34-31 
38-35 42-39 
42-35 38-31 
46-35 42-31 
02-31 06-27 
02-31 02-21 
06-31 1035 
10-31 14-27 
10r31 06-27 
14-31 18-27 
14-31 10-35 
18-31 22-27 
18-31 4m-27 
22-31 26-1 

18-35 
26-31 30-27 
26-31 22-35 
30-31 26-27 
30-31 34-35 
34-31 30-27 
34-31 38-35 
38-31 34-27 
38-31 42-35 
42-31 38-27 
42-31 46-27 
46-31 42-35.  
50-31 46-27 
$0-31 50-27 
02-27 06-23 
06-27 1023 
10-27 14-23 
10-27 06-23 
14-27 15-23 
18-27 22-23

IMent o 
Lon osittn

L 

L 1 1 9 
1 

9 

1

14 

4 

08 

4 
08 

48, 10 
48 
08 
48 
10 
48 
08 
4 
06 
14 
08, 
08 
48 

10 4o 
06 
14 
08 
48 
10 
48 
08 
48 
12 

08 
48 
10 
14 
08 
48 
06 
10 
08 
48 
08 
10 
48 
06 
164 
48

- '41

GB 

a 

a 

WSP 

HIP 

cie 
ESP 
GE 

Nap 

GR 

UP 
GK 
IMP TRO 

asP 

ESP Nas ci MSF 

uS? 

as? 

GE 

NSP 
GE 
NSF

- - .. ~~ b~ii~,&a4 2 ~ St-~ '-.2' 

.. "4.C. * 

It.



0 * Test 

No -a--

95 
96 
97 
98 
99, 

100 

102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117.  
118 
119 
120' 
121 
122 
123 
124 
125 
1260 
127 
128 
129 

130 
131 
132.  
133' 
134 
135 
136; 
13T7 
138 
139 
140.  
141 
142 
143 
144 
145

2 F1ly 
thdrawa 

16-27' 
2241? 
22-27 
26-27 
26-2T7 
30-27 
30'27, 
34-27: 

34-27 
38-27 
42-27, 
42-27 
46-27 
50-27 
02-23 
02-231 
06-23 
O0 23 
10-23 
10-23 
14-23 
14-23 
18-23 
18-23 
22-23 
22-23 
26-23 
26-23 
30-23 
30-23 
34-23 
34-23 
38-23 
38-23 
42-23; 
42-23 
46-23 
50-23 
50-23 
06-19' 
06-19 
10-19 
10-19 
1419 
14-19 
18,19, 
18-19 
22-19, 
22-19 
26-19

-3-d 

M jacent ENd 
location ?osition

14-31 
26- 23 
26-31, 
30723 
22-31 
26-23 
34-23 
30-23 
3$-23 
38-31 
34-23 
38-23, 
46-31 
42-23
46-23 
06-27 00-21' 02-27 
10-27 
10-19 
14-27 
06-27 
18-27 
1019: 
22-27 
14-27 
26-27 
184-19 
38-27 
30-19 
26-27: 
3419 
30-207 
38-19' 
34-27 
42-19 
38-27 
46-27 
42 19 
46 21 
50-7 
10-23 
06-15 
14-23 
14-15 
13-23: 
10-13 
22-23 

26-25 
18-15 
30-23

48 
16.  
48 

12 
48 
08 
081 
14 
48 
06 
10 
08" 

487 
16 
10 

48-06 
14 
08.  
48 
10 

08 
48 
12 
48 

48 
10 
14 
085 
48 

10 
08 
4$ 
08 
48 
14 
12 
14 
06 
48 
085 
48 

48

I
NSP 
GE 
NSP 
GE 

Nas 
GE 
NSP 

GB 

GE Nas GE 

Nap NSF 

GEaisp CE 

70 aRsP 
GE aisp 
GE 

sap 

GE 
NsF 

GE 
MSP 
GB 
Nar 

Ns? 
GE 
TSP 
CE 

NSF 
GE 

GE 

GE 
NSP 

GE



as4 

147' 
148 
149 
150 
151 
152 
153 
.14 
155 
156 
17 

159 
170 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
19T 
175 
176 
17T7 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
491 
192 
193 
194 
195 
196 
197 
198.  
199

-. 4:

Rad o1il 
Withdrawn 

24-19 
38-19 
35-19' 

419 

4-1 38-19: 38-19 42-19 
42-19 
46-19.  
46-19 

10-1-5 
14-15 
18-15 
18-15 
22-15 

22-15.  
30-15 
30-15 
34*-IS 
34-15 
38-15 

3815 
42-15, 
46-15 
10.-11 
14-11 
18-11
22411 
22-11 
26-11 
26-11 
30-11 
30-11

34-11.  
38-11 
42-11 
14-07 
14-07 
18-07 
22-07 
26-07 
30-07 
34-07 
34-07" 
3807 
22-03 
22-03' 
26-03' 
2603 
30-03

0
Adjacent a, 

Locative Position 

22-15 o08 
26-23 48' 
34-15 10 
3023 48 
38-15 oa 
3-23 14
42-65 0 
38-23 14 
38-15 12 
42--23 0a 
4s-15 4s8 
10-19 0 
14-19 14 
18-19 14 
22-19 1 
14-11 06 
26-19 14 
18411 08 
30419 14 
26-41 14 
34-11 08' 
30-19 14 
38-11 06 
347191 14 
42 19 Oa 
38-19 I 
42-19 08 
14-15 48 
18-15 14 
22-15 14 
26--15 48 
26or 06 
30r15 48 
30-07 06, 
26-15 48 
26-07 06 

30-1 14 
38-15 o 
34-15 IA 
38-15 48 
184-I g08 
1"07 48 
22-11 08, 
2l41 10 
22-11 10 
34-I 1 
30-11 08 

307 48 
34-11 08 
26-OT 08S 
26-03 48 
30-07 08.  
30-03 48 
26-07 OR

W", 

HaM GE 

ESP GE 
GE 

NEW: GE GE TRs GE GE EP 

GE 

NSP GE GE 

HOP at TRO: GE GE 

war GE 
GE 
EiSP GE NsP GE 

GE 

aisP 

GE 

Tno 
GE 
TR 

GE


