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the final estimated combined collision/absorption/track-length keff = _98734 with an estimated standard deviation of .00084
the estimated 68, 95, & 99 percent keff confidence intervals are .98650 to .98818, .98566 to .98901, and .98512 to .98956

the estimated collision/absorption neutron removal lifetime = 5.41E-05 seconds with an estimated standard deviation of 1.44E-07
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Imen version 4a 1d=107/01/93 04/20/96 13:32:58
(2222222222222 X322 23 d X1 3 22212222222t 22X el 222z X221z ) probid = 04/20/96 13:32:58
INP=4.0EC OUTP=4.0E.CO
1- FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30% Water 15% U-Np 02
2- c Criticality
3- c
4- C SPHERE
5- 1 1 7.99453107100-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.11121144000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- [
8- c OUTSIDE WORLD
13- 30 0 2 IMP:N=0 § Void
11- C SURFACES
12- 1 S 000 219.08 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2- 2 S 000 379.08 REFLECTOR
- c
ua:?ing. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 2000 1 33 233
18- c KSRC O 0 100 -1 00 0 1 0 -1 0 0 0 1 0
19- c 1 1 0 1-1 0 1 0 1 1 0 -1
20- c -1t 10 -1-1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1 -1 0 -1 -1
22- c 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 1.870334-6 92235.50C 6.773585-5 92236.50C 3.026400-5 $ Fi
24- 92238.50C 3.557954-3 93237.50C 8.847626-6 8016.50C 4.359266-2 $ At
25- 1001.50C 1.704962-2 $ an
26- 14000.50C 1.121440-2 13027.50C 2.563079-3 $ Ca
27- 26000.55C 1.380025-4 12000.50C 2.273853-4 20000.50C 5.599054-4 $ Wi
28- 11023.50C 3.870375-4 19000.50C 5.465492-4 $ 30
29- MT1 LWTR.O0IT $ Wa
30- M3 1001.50C 2.005838-2 14000.50Cc 1.319341-2 13027.50C 3.015387-3 $ Ca
31- 8016.50C 4.265802-2 $ Wi
32- 26000.55C 1.623559-4 12000.50C 2.675121-4 20000.50C 6.587122-4 $ 30
33- 11023.50C 4.553382-4 19000.50C 6.429990-4 $
34- MT3 LWTR.O01T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15X U-Np 02 probid = 04/20/96 13:32:58
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 33 cycles and run a total of 233 cycles with nominally 2000 neutrons Rer cycle.
this problem has run 33 inactive cycles wit 66066 neutron histories and 200 active cycles with 399907 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 465973 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk (ength) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .99433 with an estimated standard deviation of .00093
the estimated 68, 95, & 99 percent keff confidence intervals are .99340 to .99527, .99248 to .99619, and .99187 to .99680

the estimated collision/absorption neutron removal lifetime = 5.15E-05 seconds with an estimated standard deviation of 1.29E-07
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Tmen| version 4a td=10/01/93 04/20/96 14:48:26

O TR 4445 4O .l 4.4 4- SRR .2 A4 A4 & 0404 probid = 04/20/96 14:48:26
INP=4.0EC OUTP=4.0E.CO

1- Farfield Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15% U-Np 02
2- c Criticality
3- c
4- c SPHERE
5- 1 1 7.99453107100-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.11121144000-2 1 -2 IMP:N=1 $ Tuff/Water, Reflector
- c
8- c OUTSIDE WORLD
13— 30 O 2 IMP:N=0 $ Void
11- c SURFACES
12- 1 S 000 275.35 $ FISSILE SPHERE
warning. this surface has been replaced bx a surface of type so
}2- 2 S 000 335.35 REFLECTOR
- c
warning. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 2000 1 33 233
18- c KSRC 0 0 O 1 0 0 -1 0 0 0 1 0 c-10 0 0 1 0
19- c 11 0 1-1 0 1 0 1 1 0 -1
20- c -1t 1 0 -1-1 0 -1 0 1 -1 0 -1
21- c 0o 1 1 0 -1 1 0 1 -1 0 -1 -1
22- c 111 -1 11 -1 -1 1 -1 -1 -1
23- M1 92234.50C 1.870334-6 92235.50C 6.773585-5 92236.50C 3.026400-5 $ Fi
24 - 92238.50C 3.557954-3 93237.50C 8.847626-6 8016.50C 4.359266-2 $ At
25- 1001.50C 1.704962-2 $ an
26- 14000.50C 1.121440-2 13027.50C 2.563079-3 $ Ca
27- 26000.55C 1.380025-4 12000.50C 2.273853-4 20000.50C 5.599054-4 $ Wi
28- 11023.50C 3.870375-4 19000.50C 5.465492-4 $ 30
29- MT1 LWTR.O01T $ Wa
30- M3 1001.50C 2.005838-2 14000.50C 1.319341-2 13027.50C 3.015387-3 $ Ca
31- 8016.50C 4.265802-2 $ Wi
32- 26000.55C 1.623559-4 12000.50C 2.675121-4 20000.50C 6.587122-4 $ 30
33- 11023.50C 4.553382-4 19000.50C 6.429990-4 $
34- MT3 LWTR.O01T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30% Water 15% U-Np 02 probid = 04/20/96 14:48:26
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 33 cycles and run a total of 233 cycles with nominally 2000 neutrons Eer cycle.
this problem has run 33 inactive cycles wit 66122 neutron histories and 200 active cycles with 398971 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 465093 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = _.99869 with an estimated standard deviation of .00094
the estimated 68, 95, & 99 percent keff confidence intervals are .99775 to .99964, .99681 to 1.00057, and .99620 to 1.00119

the estimated collision/absorption neutron removal lifetime = 5.01€-05 seconds with an estimated standard deviation of 1.17E-07
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Tmen| version 4a 1d=10/01/93 04/19/96 07:02:56

***E**********i**********i********i************************************t* prob"d - 0(’/19/96 07:02:56
INP=4 _OERS OUTP=4.0E.RSO )
1- FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30% Water 15% U-Np 02
%- c Reflector Savings
- c
4- C SPHERE .
5- 1 1 7.99453107100-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.11121144000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- c OUTSIDE WORLD
13- 30 0 2 IMP:N=0 $ Void
11- C SURFACES
12- 1 S 00 0 280.0 $ FISSILE SPHERE
warning. this surface has been reglaced by a surface of type so
}2- 2 S 0 0 0 340. $ REFLECTOR
- C
warning. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 2000 1 33 233
18- c KSRC 0 0 O 1 6 0 -1 0 O 0 1 0 0-1 0 0 0 1 0
19- c 11 0 1-1 0 1 0 1 1 0 -1
20- c -1 1 0 -1 -1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1-1 0 -1 -1
22- C 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 1.870334-6 92235.50C 6.773585-5 92236.50C 3.026400-5 $ Fi
24- 92238.50C 3.557954-3 93237.50C 8.847626-6 8016.50C 4.359266-2 $ At
25- 1001.50C 1.704962-2 $ an
26- 14000.50C 1.121440-2 13027.50C 2.563079-3 $ Ca
27- 26000.55C 1.380025-4 12000.50C 2.273853-4 20000.50C 5.599054-4 $ Wi
28- 11023.50C 3.870375-4 19000.50C 5.465492-4 $ 30
29- MT1 LWTR.O1T $ Wa
30- M3 1001.50Cc 2.005838-2 14000.50C 1.319341-2 13027.50C 3.015387-3 $ Ca
31- 8016.50C 4.265802-2 $ Wi
32- 26000.55C 1.623559-4 12000.50C 2.675121-4 20000.50C 6.587122-4 $ 30
33- 11023.50C 4.553382-4 19000.50C 6.429990-4 $
34~ MT3 LMWTR.O1T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15% U-Np 02 probid = 04/19/96 07:02:56
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 33 cycles and run a total of 233 cycles with nominally 2000 neutrons ﬁer cycle.
this problem has run 33 inactive cycles wit 65532 neutron histories and 200 active cycles with 399764 neutron histories.
this calculation has comTleted the requested number of keff cycles using a total of 465296 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .99892 with an estimated standard deviation of .00091
the estimated 68, 95, & 99 percent keff confidence intervals are .99801 to .99984, .99710 to 1.00074, and .99650 to 1.00134

the estimated collision/absorption neutron removal lifetime = 4.98E-05 seconds with an estimated standard deviation of 1.35E-07



May 21 10:25 1996 File Name: C6-4.0E-40GWD-30W15U  BBAGO0000-01717-0200-00016 REV 00  ATTACHMENT CIl - Page 1

Tmecnp version 4a td=10/01/93 04/20/96 16:09:06
'************************i**********************.************************** probid = 04/20/96 16:09:06
INP=4.0EC OUTP=4.0E.CO
1- FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15% U-Np 02
2- c Criticality
3- c
b- c SPHERE
5- 1 1 7.99453107100-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.11121144000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- C
8- c OUTSIDE WORLD
18- 30 0 2 IMP:N=0 $ Void
11- [ SURFACES
12- 1 S 0 0 0 284.32 $ FISSILE SPHERE
warning. this surface has been reglaced by a surface of type so
14- 2 S 0 0 0 344.32 ¥ REFLECTOR
- [
ua;ging. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 2000 1 33 233
18- c KSRC 0 0 O 1 0 0 -1 00 01 0 0-1 0 0 0 1 0
19- c 110 1 -1 0 1 0 1 1 0 -1
20- c -1 1 0 -1-1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1 -1 0 -1-1
22- [ 11 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 1.870334-6 92235.50C 6.773585-5 92236.50C 3.026400-5 $ Fi
24~ 92238.50C 3.557954-3 93237.50C 8.847626-6 8016.50C 4.359266-2 $ At
25~ 1001.50C 1.704962-2 $ an
26- 14000.50C 1.121440-2 13027.50C 2.563079-3 $ Ca
a7- 26000.55C 1.380025-4 12000.50C 2.273853-4 20000.50C 5.599054-4 $ Wi
28- 11023.50C 3.870375-4 19000.50C 5.465492-4 $ 30
29- MT1 LWTR.O01T $ Wa
30- M3 1001.50C 2.005838-2 14000.50C 1.319341-2 13027.50C 3.015387-3 $ Ca
31- 8016.50C 4.265802-2 $ Wi
32- 26000.55C 1.623559-4 12000.50C 2.675121-4 20000.50C 6.587122-4 $ 30
33- 11023.50C 4.553382-4 19000.50C 6.429990-4 $
34- MT3 LWTR.OIT $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15% U-Np 02 probid =  04/20/96 16:09:06
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 33 cycles and run a total of 233 cycles with nominally 2000 neutrons Eer cycle.
this problem has run 33 inactive cycles wit 66019 neutron histories and 200 active cycles with 399041 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 465060 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values sppear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .99933 with an estimated standard deviation of .00093
the estimated 68, 95, & 99 percent keff confidence intervals are .99840 to 1.00026, .99748 to 1.00118, and .99688 to 1.00179

the estimated collision/absorption neutron removal lifetime = 4.99E-05 seconds with an estimated standard deviation of 1.24E-07
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1menp version 4a Lld=10/01/93 04/20/96 11:59:37
dehkRhkdh kbbb hrkhkkhdhkdhdhdbtdhhbbbhbhbdhhbhdhihbdhbhhbhhhbhhhkkhdhhddbdhnr probid = 04/20/96 11:59:37
INP=4.0EC OUTP=4.0E.CO
1- FarfField Criticality - Sphere of Transmuted 4.0E 40GWD 30% Water 15X% U-Np 02
2- C Criticality
3- »
4- C SPHERE
5- 1 1 7.99453107100-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.11121144000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c &
8- C OUTSIDE WORLD
18- 30 0 2 IMP:N=0 $ Void
11- [ SURFACES
12- 1 00 0 293.22 $ FISSILE SPHERE
warning. this surface has been reglaced b; a surface of type so
}2- 2 S 0003 2 REFLECTOR
- [
warning. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 2000 1 33 233
18- » KSRC O 0 1 6 0 -1 0 O 0 1 0 0-1 0 0o 0 1 0
19- C 110 1-1 0 1 0 1 1 0 -1
20- C 110 -1-1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0o 1 -1 0 -1 -1
22- » 1 1 1 -1 11 -1 -1 1 -1 -1 -1
23- M1 92234.50C 1.870334-6 92235.50C 6.773585-5 92236.50C 3.026400-5 $ Fi
24 - 92238.50C 3.557954-3 93237.50C 8.847626-6 8016.50C 4.359266-2 $ At
25- 1001.50C 1.704962-2 $ an
26- 14000.50C 1.121440-2 13027.50C 2.563079-3 $ Ca
27- 26000.55C 1.380025-4 12000.50C 2.273853-4 20000.50C 5.599054-4 $ Wi
28- 11023.50C 3.870375-4 19000.50C 5.465492-4 $ 30
29- MT1 LWTR.O01T $ Wa
30- M3 1001.50C 2.005838-2 14000.50C 1.319341-2 13027.50C 3.015387-3 $ Ca
31- 8016.50C 4.265802-2 $ Wi
32- 26000.55C 1.623559-4 12000.50C 2.675121-4 20000.50C 6.587122-4 $ 30
33- 11023.50C 4.553382-4 19000.50C 6.429990-4 $
34- MT3 LWTR.O1T . $ Wa
35- PRINT
1 initial source from fite srctp
1keff results for: Farfield Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15% U-Np 02 probid = 04720796 11:59:37
the initial fission neutron source distribution was read from the srctp file named srctp
the criticality problem was scheduled to Sk1ﬁ 33 cycles and run a total of 233 cycles with nominal ly 2000 neutrons ﬁer cycle.
this problem has run 33 inactive cycles wit 66055 neutron histories and 200 active cycles with 399655 neutron histories.
this calculation has comTleted the requested number of keff cycles using a total of 465710 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.00119 with an estimated standard deviation of .00099
the estimated 68, 95, & 99 percent keff confidence intervals are 1.00020 to 1.00219, .99921 to 1.00317, and .99857 to 1.00382

the estimated collision/absorption neutron removal lifetime = 4.99E-05 seconds with an estimated standard deviation of 1.35E-07
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1men version 4a ld=10/01/93 05/02/96 08:13:07

***B******************** RRRARRRARARERARRRARR AR R A RN RA Rk ke kRN R R

INP=4E3015C OUTP=4E30C.0
Farfield Criticality - Sphere of Transmuted 4.0E 40GWD 30% Water 15X U-Np 02

probid = 05/02/96 08:13:07

g- c k-eff Critical Radius
- [
4- [ SPHERE
5- 1 1 7.99453107100-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.11121144000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- c OUTSIDE WORLD
18- 30 0 2 IMP:N=0 $ Void
11- c SURFACES
12- 1 S 000 310.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2- 2 S 000 370.00 $ REFLECTOR
- c
warning. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 O 1 00 -1t 0 O 0 1 0 0-1 0 0 0 1 0
19- c 1 1 0 1-1 0 1 0 1 1 0 -1
20- c -1 1 0 -1-1 0 -1 0 1 -1 0 -1
21- C o 1 1 0 -1 1 o 1 -1 0 -1 -1
22- c 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 1.870334-6 92235.50C 6.773585-5 92236.50C 3.026400-5 $ Fi
24 - 92238.50C 3.557954-3 93237.50C B.847626-6 8016.50C 4.359266-2 $ At
25- 1001.50C 1.704962-2 $ an
26- 14000.50C 1.121440-2 13027.50C 2.563079- $ Ca
27- 26000.55C 1.380025-4 12000.50C 2.273853-4 20000.50C 5.599054-4 $ Wi
28- 11023.50C 3.870375-4 19000.50C 5.465492-4 $ 30
29- MT1  LWTR.01T $ Wa
30- M3 1001.50C 2.005838-2 14000.50C 1.319341-2 13027.50C 3.015387-3 $ Ca
31- 8016.50C 4.265802-2 $ Wi
32- 26000.55C 1.623559-4 12000.50C 2.675121-4 20000.50C 6.587122-4 $ 30
33- 11023.50C 4.553382-4 19000.50C 6.429990-4 s
34- MT3 LWTR.O01T $ Wa
35- PRINT
1 initial source from file srctp

1keff results for: FarfField Criticality - Sphere of Transmuted 4.0E 40GWD 30X Water 15X U-Np 02

probid =  05/02/96 08:13:07

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skig 3 cycles and run a total of 1003 cycles with nominally

500 neutrons Eer cycle.
this problem has run 3 inactive cycles wit 1459 neutron histories and 1000 active cycles with

499832 neutron histories.

this calculation has completed the requested number of keff cycles using a total of 501291 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.
the results of the w test for normality applied to the individual collision, absorption, and track-{ength keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.00170 with an estimated standard deviation of .00086
the estimated 68, 95, & 99 percent keff confidence intervals are 1.00084 to 1.00256, .99999 to 1.00341, and .99943 to 1.00397

the estimated collision/absorption neutron removal lifetime = 4.89E-05 seconds with an estimated standard deviation of 1.03E-07
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1men version 4a 1d=10/01/93 04/30/96 20:14:20

***E***********i*'h************t****************************************** Probid = 04/30/96 20:14:20

INP=s3020nh OUTP=s3020nh0

1- Far-Field Criticality Studg - 3.0% /20 GWD/mt - 47% H20/ 8% UD2 (s3020nh)

2- C Calico Hills Tuff 137 g/cc .47 porosity - sphere surrounded by tuff

3- [» CELL SPECIFICATIONS

4- [ INNER WATER REGION

5- 1 1 8.508241-2 -1 IMP:N=1

6- 2 2 8.610406-2 1 -2 1IMP:N=1

7- C OUTSIDE WORLD

8- 3 0 2 IMP:N=0

9-

10- C SURFACE SPECIFICATIONS

11- 1 sOo 115 $ INNER FUEL 20NE

}g- 2 s0 275 $ INNER FUEL ZONE

14- MODE N

15- KCODE 4000 1. 20 75

16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40

17- C 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 5 5 0 10 30 17

18- C MATERIAL SPECIFICATIONS

19- c (47 volX% water in calico Hills tuff) x .92 8 vol% U02

20- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isoto?es

21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.199177-

22- 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3

23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55¢c 1.140702-4

24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6

25~ 92238.50c 1.905500-3 93237.50c 2.182926-6

26- mt 1 (wtr.01t

27- c 30 volX water in calico Hills tuff

28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4

29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2

30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4

31- mt2 lwtr.01t

32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 8% U02 (s3020nh) probid = 04/30/96 20:14:20
the initial fission neutron source distribution was read from the srctp file named srctp
the criticality problem was scheduled to sklﬁ 20 cycles and run a total of 75 cycles with nominal ly 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 79977 neutron histories and 55 active cycles with 220592 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 300569 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .96843 with an estimated standard deviation of .00108
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the estimated 68, 95, & 99 percent keff confidence intervals are .96735 to .96951, .96627 to .97059, and .96555 to .97131

the estimated collision/absorption neutron removal lifetime = 9.39E-05 seconds with an estimated standard deviation of 2.64E-07
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1mcnp version 4a Ld=10/01/93 05/01/96 12:58:01
Rkhhdhkhkhhkhkbkhrhrddkhhhbhkhhhhhhbhhbrhh bk bdhhkbhhkrhdhhhh bk khrh Rk dd probid - 05/01/96 12:58:01
inp=s3020ni outp=s3020ni0 ]
1- Far-Field Criticality Studz - 3.0% /20 GWD/mt - 47% H20/ 8% UO02 (s3020ni)
2- [» Calico Hills Tuff 1.137 g/cc .47 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.508241-2 -1 IMP:N=1
6- 2 2 B.610406-2 1 -2 [IMP:N=1 ‘
7- [ OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- c SURFACE SPECIFICATIONS
11- 1 SO0 150 $ INNER FUEL ZONE
}g- 2 S0 210 $ INNER FUEL ZONE
14- MODE N ,
15- KCODE 4000 1. 20 75
16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- C 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- c MATERIAL SPECIFICATIONS
19- c (47 vol% water in calico Hills tuff) x .92 8 volX U2
20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotoges
21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.199177-4
22- 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3
23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55c 1.140702-4
264 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 twtr.01¢t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 8% UO2 (s3020ni) probid = 05/01/96 12:58:01
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80072 neutron histories and 55 active cycles with 220019 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 300091 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .98553 with an estimated standard deviation of .00104
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the estimated 68, 95, & 99 percent keff confidence intervals are .98448 to .98657, .98344 to .98762, and .98274 to .98831

the estimated collision/absorption neutron removal lifetime = 9.02E-05 seconds with an estimated standard deviation of 1.99E-07
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Tmen version 4a 1d=10/01/93 04/26/96 17:37:54

***e**********ﬁ*********************#*****************************t****** probid = 04/26/96 17:37:54
INP=s3020nb OUTP=s3020nb0 ) ,
1- Far-field Criticality Studg - 3.0% /20 GWD/mt - 47% H207 8% UO2 (s3020nb)
2- c Calico Hills Tuff 1.137 g/cc .47 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- C INNER WATER REGION
5- 1 1 8.508241-2 -1 IMP:N=1
6- 2 2 8.610406-2 1 -2 1IMP:N=1
7- [ QUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- c SURFACE SPECIFICATIONS
11- 1 $0 160 $ INNER FUEL ZONE
}%- 2 SO 220 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 20 75
16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 O -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS
19- c (47 vol% water in calico Hills tuff) x .92 8 vol% UO2
20- ¢ 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotoges
21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.199177-4
22- 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3
23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55¢c 1.140702-4
264- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 luwtr.01t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-fField Criticality Study - 3.0X /20 GWD/mt - 47X H20/ 8% U02 (s3020nb) probid =  04/26/96 17:37:54
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80043 neutron histories and 55 active cycles with 220187 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 300230 fission neutron source histories.

atl cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual cotlision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99081 with an estimated standard deviation of .00099
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the estimated 68, 95, & 99 percent keff confidence intervals are .98981 to .99181, .98882 to .99280, and .98816 to .99347

the estimated collision/absorption neutron removal lifetime = 8.94E-05 seconds with an estimated standard deviation of 2.33E-07
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Amecn version é&a Ld=10/01/93 04/26/96 18:41:03

***g*******************l’************************************************* probid = 04/26/96 18:41:03
INP=53020nc OUTP=s3020ncO

1- Far-Field Criticality Studg - 3.0% /20 GWD/mt - 47% H20/ ﬁ% uo2 (s3020nc)
Calico Hills Tuff 1.137 g/cc .47 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS

N
v
(2]

4- c INNER WATER REGION

5- 1 1 8.508241-2 -1 IMP:N=1

6- 2 2 B.610406-2 1 -2 [IMP:N=1

7- c OUTSIDE WORLD

g- 3 0 2 IMP:N=0

10- c SURFACE SPECIFICATIONS

11- 1 so 175 $ INNER FUEL ZONE

}%- 2 so 235 $ INNER FUEL ZONE

14- MODE N

15- KCODE 4000 1. 20 75

16- KSRC 001 0010 00 -20 0029 02015 GO0 -55 -10 0 -40
17- 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17

C

[+

o MATERIAL SPECIFICATIONS

c (47 volX water in calico Hills tuff) x .92 8 volX UO02
c
m

3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotogez

18-
-
21- 1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.19917
22: 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3
23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55¢c 1.140702-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01¢t
27- c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 8% U02 (s3020nc) probid = 04/26/96 18:41:03
the initial fission neutron source distribution was read from the srctp file named srctp -
the criticality problem was scheduled to ski 20 cycles and run a total of 75 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 20 inactive cycles wit 80323 neutron histories and 55 active cycles with 219186 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 299509 fission neutron source histories,

all cells with fissionable material were sampted and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk tength) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99147 with an estimated standard deviation of .00090
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the estimated 68, 95, & 99 percent keff confidence intervals are .99056 to .99237, .98966 to .99328, and .98906 to .99388

the estimated collision/absorption neutron removal lifetime = 8.92E-05 seconds with an estimated standard deviation of 2.01E-07
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1mecnp version 4a Ld=10/01/93 04/26/96 19:37:04
L3222 22222 2 2 2Rt Rl 2L 2R 21 2 2R 22 222222222222 2223 23 1) probid = 04/26/96 19:37:04
INP=s3020nd OUTP=53020nd0
1- Far-Field Criticatity Studg - 3.0% /20 GWD/mt - 47% H20/ 8% U02 (s3020nd)
2- c Calico Hills Tuff 1.137 g/cc .47 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
4~ C INNER WATER REGION
5- 1 1 8.508241-2 -1 IMP:N=1
6- 2 2 8.610406-2 1 -2 [IMP:N=1
7- c OUTSIDE WORLD .
g- 3 0 2 IMP :N=0
10- [ SURFACE SPECIFICATIONS
1- 1 sO 190 $ INNER FUEL Z2ONE
}%- 2 S0 250 $ INNER FUEL ZONE
14~ MODE N
15- KCODE 4000 1. 20 75
16- c KSRC 001 0010 00 -20 0029 02015 0O -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- C MATERIAL SPECIFICATIONS °
19- c (47 volX% water in calico Hills tuff) x .92 8 vol% UO2
c 3.0X Ooriginal Enrichment/ 20 GWD/MT decayed to Uranium isotoges
21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.199177-4

12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3

19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55c 1.140702-4
92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
) ?22386?0c 1.905500-3 93237.50c 2.182926-6
mt wtr.01t

[ 30 volX water in calico Hills tuff
m2 1001.50c 3.142479-2 8016.50c

WWWNNNNNNNNDNDN
N=OVRNOWVHTWN=O
) R R ] )

4.063067-2 11023.50c 3.477367-4
12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55¢c 1.239894-4
31- mt2 lwtr.01t
PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0X /20 GWD/mt - 47% H20/ 8% UO2 (s3020nd) probid =  04/26/96 19:37:04
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80408 neutron histories and 55 active cycles with 219217 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 299625 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k¢{trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined éollision/absorption/track-length keff = .99673 with an estimated standard deviation of .00086



May 24 13:11 1996 File Name: s3020nd.sum  BBA000000-01717-0200-00016 REV 00  ATTACHMENT CIX - Page 2

the estimated 68, 95, & 99 percent keff confidence intervals are .99586 to .99759, .99500 to .99845, and .99443 to .%9902

the estimated collision/absorption neutron removal lifetime = B,78E-05 seconds with an estimated standard deviation of 1.84E-07
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Tmchp version &4a ld=107/01/93 04/26/96 20:39:40
o e 2 e s e ok i ol e vk o e ok o e o ok o e g v A e ol o e o o o e A o o o e o i o o ok vk o e o o o ok o o o e ke o o o I ok ok o o e ok ke e o o ok e o o ok probid = 04/26/96 20:39:40
INP=s3020ne OUTP=s3020ne0
1- Far-field Criticality Studg - 3.0% /20 GWD/mt - &47% H20/ 8% U02 (s3020ne)
2- [ Calico Hills Tuff 1.137 g/cc .47 porosity - sphere surrounded by tuff
3- - C CELL SPECIFICATIONS
4- C INNER WATER REGION
5- 1 1 8.508241-2 -1 IMP:N=1
6- 2 2 8.610406-2 1 -2 IMP:N=1
7- c OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- c SURFACE SPECIFICATIONS
11- 1 SO0 205 $ INNER FUEL ZONE
:%- 2 SO 265 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 20 75
16- C KSRC 001 0010 00 -20 0029 02015 00 -55 -100 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS
19- c (47 volX water in calico Hills tuff) x .92 8 volX UD2
20- c 3.0% Original Enrichment/ 20 GWO/MT decayed to Uranium isotopes
21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50¢ 3.19917;-4
22- 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3
23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55¢c 1.140702-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 8% U02 (s3020ne) probid =  04/26/96 20:39:40
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80219 neutron histories and 55 active cycles with 220187 neutron histories.
this calculation has com?leted the requested number of keff cycles using a total of 300406 fission neutron source histories.
all cells with fissionable materiat were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collisionsabsorption/track-length keff = .99792 with an estimated standard deviation of .00%114
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the estimated 68, 95, & 99 percent keff confidence intervals are 99677 to .99906, .99563 to 1.00021, and .99487 to 1.00097

the estimated collision/absorption neutron removal lifetime = 8.80E-05 seconds with an estimated standard deviation of 1.97E-07
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1mcnp version 4a ld=10/01/93 04/29/96 07:57:09
o e e e e e o e ode s e de e ok ok e o I e e o ok e e e ek vk o e o e e e e ok ok e ok v e o e o v o ok e I ok I o e o gk v o ok e o e ko o o ek O ok probid = 04/29/96 07:57:09
inp=s3020nf outp=s3020nfo :
1- Far-Field Criticality Studg - 3.0% /720 GWD/mt - 47% H20/ 8% U02 (s3020nf)
2- c Calico Hills Tuff 1,137 g/cc .47 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
b- c INNER WATER REGION
5- 1 1 8.508241-2 -1 IMP:N=1
6- 2 2 8.610406-2 1 -2 [IMP:N=1
7- [ OUTSIDE WORLD
g- 3 0 2 IMP :N=0
10- c SURFACE SPECIFICATIONS
11- 1 SO0 220 $ INNER FUEL 20NE
}%- 2 S0 280 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1, 20 75
16- c KSRC 001 0010 00 -20 0029 02015 0 0 -5 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- c MATERIAL SPECIFICATIONS
19- c (47 volX water in calico Hills tuff) x .92 8 vol¥% U02
20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotoges
21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.199177-4
22- 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3
23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55c 1.140702-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55¢c 1.239894-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 8% U02 (s3020nf) probid = 04/29/96 07:57:09
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80579 neutron histories and 55 active cycles with 219949 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 300528 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99735 with an estimated standard deviation of .00077
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the estimated 68, 95, & 99 percent keff confidence intervals are .99657 to .99812, .99579 to .99890, and .99528 to .99942

the estimated collision/absorption neutron removal lifetime = 8.74E-05 seconds with an estimated standard deviation of 1.60€E-07
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1men version 4a ld=10/01/93 08/19/96 09:54:48

***E********************************************************************* probid = 08/19/96 09:54:48

inp=s3020ng outp=s3020ng0

1- Far-Field Criticality Stud; - 3.0% /20 GWD/mt - 47% H20/ 8% U022 (s3020ng)
2- c Calico Hills Tuff 1.137 g/cc .47 porosity - sphere surrounded by tuff
3- [ CELL SPECIFICATIONS

4- [ INNER WATER.  REGION

5- 1 1 8.508241-2 -1 IMP:N=1

6- 2 2 8.610406-2 1 -2 [IMP:N=

7- [ OUTSIDE WORLD

9- 3 0 2 IMP:N=0

10- [ SURFACE SPECIFICATIONS

11- 1 S0 235 $ INNER FUEL ZONE

}%- 2 S0 290 $ INNER FUEL Z20ONE

14- MODE N

15- KCODE 4000 1. 20 75

16- [ KSRC 001 0010 00 -20 0029 02015 O 0 -55 -10 0 -40
17- [ 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS
;g- c (47 volX water in calico Hills tuff) x .92 8 vol% U02

- c

3.0X Original Enrichment/ 20 GWD/MT decayed to Uranium isoto;es
21- m1 1001.50c 2.891081-2 8016.50c 4.129133-2 11023.50c 3.199177-4

22- 12000.50c 1.879523-4 13027.50c 2.118592-3 14000.50c 9.269606-3
23- 19000.50c 4.517670-4 20000.50c 4.628070-4 26000.55c 1.140702-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238,50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 4.063067-2 11023,.50c 3.477367-4
29- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
30- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55¢c 1.239894-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ BX V02 (s3020ng) probid = 08/19/96 09:54:48
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80182 neutron histories and 55 active cycles with 219839 neutron histories.
this calculation has comrleted the requested number of keff cycles using a total of 300021 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( cotlision) cycte values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 99 percent confidence level, but not at 95 percent

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

the final estimated combined collision/absorption/track-length keff = 1.00196 with an estimated standard deviation of .00112
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the estimated 68, 95, & 99 percent keff confidence intervals are 1.00083 to 1.00308, .99971 to 1.00420, and .99897 to 1.00494

the estimated collision/absorption neutron removal lifetime = 8.67E-05 seconds with an estimated standard deviation of 1.88E-07
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Tmen version 4a Ld=10/01/93 05/07/96 13:47:55

***E*************************t*******************************************

inp=s3020ph outp=s3020ph0
Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 8% UO2 (s3020ph)

probid = 05/07/96 13:47:55

2- » Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS

4- c INNER WATER REGION

5- 1 1 8.335845-2 -1 IMP:N=1

6- 2 2 8.423019-2 1 -2 [IMP:N=

7- [ OUTSIDE WORLD

g- 3 0 2 IMP:N=0

10- c SURFACE SPECIFICATIONS

11- 1 SO 140 $ INNER FUEL 20NE

}g- 2 SO 200 $ INNER FUEL ZONE

14- MODE N

15- KCODE 4000 1. 30 130

16- [ KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
17- c 0-5-20-100 -13 0 -10 14 00 -15 -10 -5 -16 55 0 10 10 17
18- c MATERIAL SPECIFICATIONS

19- c (40 volX water in calico Hills tuff) x .92 8 volX UO2

20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 2.460494-2 8016.50c 4.216620-2 11023.50c 3.621710-4
22- 12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
23- 19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55c 1.291361-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6

26~ mt1 twtr.01¢t

27- c 40 vol% water in calico Hills tuff

28- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
29- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
30- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55c 1.403653-4
31- mt2 twtr.01t

32- PRINT

initial source from file srct

1
1keff results for: Far-Field Critical?ty Study - 3.0% /20 GWD/mt - 40% H20/ 8% U02 (s3020ph) probid = 05/07/96 13:47:55

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally

E 4000 neutrons per cycle.
this problem has run 30 inactive cycles wit 119955 neutron histories and 100 active cycles with

400180 neutron histories.

this calculation has completed the requested number of keff cycles using a total of 520135 fission neutron source histories.

all celis with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k¢ collision) cycle values appear
the k(absorption) cycle values appear

warning. the k(trk length) cycle values do not

the final estimated combined‘collision/absorption/track-length keff =

normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
appear normally distributed at the 99 percent confidence level

.98191 with an estimated standard deviation of .00078
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the estimated 68, 95, & 99 percent keff confidence intervals are .98112 to .98269, .98035 to .98346, and .97984 to .98397

the estimated collision/absorption neutron removal lifetime = 9.27E-05 seconds with an estimated standard deviation of 1.92E-07



May 24 12:14 1996 File Name: s3020pa.sum BBAD0OC00-01717-0200-00016 REV 00  ATTACHMENT CXIV - Page 1

1men version éa Ld=10/01/93 05/06/96 16:18:57

***B*t********i‘***************************************t****************** probid = 05/06/96 16:18:57

INP=53020pa OUTP=s3020pa0

1- Far-Field Criticality Studg - 3.0% /20 GWD/mt - 40% H20/ 8% UO2 (s3020pa)
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.335845-2 -1 IMP:N=1
6- 2 2 8.423019-2 1 -2 IMP:N=1
7- C OUTSIDE WORLD
g- 3 0 2 1MP :N=0
10- c SURFACE SPECIFICATIONS
11- 1 S0 150 $ INNER FUEL ZONE
1%- 2 so 210 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 30 130
16- c KSRC 001 0010 00 -20 0029 0205 00 -5 -10 0 -10
17- c 0-5-20 -100 -13 0 -10 14 0 0 -15 -10 -5 -16 55 0 10 10 17
18- c MATERIAL SPECIFICATIONS
19- c (40 volX water in calico Hills tuff) x .92 8 volX uU02
20- c 3.0X original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 2.460494-2 8016.50c 4.216620-2 11023.50c 3.621710-4
22- 12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
23- 19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55¢ 1.291361-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 40 vol% water in calico Hills tuff
28- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
29- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
30- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55c 1.403653-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 8% UO2 (s3020pa) probid =  05/06/96 16:18:57
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 30 cycles and run a total of 130 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles wit 120401 neutron histories and 100 active cycles with 399469 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 519870 fission neutron source histories.

all celts with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence {evel
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .98670 with an estimated standard deviation of .00075
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the estimated 68, 95, & 99 percent keff confidence intervals are .98595 to .98745, .98520 to .98819, and .98471 to .98868

the estimated collision/absorption neutron removal lifetime = 9.20E-05 seconds with an estimated standard deviation of 1.64E-07
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Tmen| version éa Ld=10/01/93 05/06/96 17:56:04

***B*i****** KARAEEEEARRRAARRRA AR REARRAA AR AR AR hd kR R hddk

INP=s3020pb OUTP=s3020pb0
Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 8% U0O2 (s3020pb)

probid =  05/06/96 17:56:04

2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS

4- c INNER WATER REGION

5- 1 1 8.335845-2 -1 IMP:N=1

6- 2 2 8.423019-2 1 -2 1IMP:N=1

7- [ OUTSIDE WORLD

g- 3 0 2 IMP:N=0

10- c SURFACE SPECIFICATIONS

1- 1 SO0 160 $ INNER FUEL ZONE

}g- 2 S0 220 $ INNER FUEL ZONE

14- MODE N

15- KCODE 4000 1. 30 130

16- c KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
17- c 0-5-20 -100 -13 0 -10 14 00 -15 -10 -5 -16 55 0 10 10 17
18- C MATERIAL SPECIFICATIONS

19- c (40 vol% water in calico Hills tuff) x .92 8 vol¥% UO2
20- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 2.460494-2 8016.50c 4.216620- 11023.50c 3.621710-4
22- 12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
23- 19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55¢ 1.291361-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6

26- mt1 lwtr.01t

27- [ 40 volX water in calico Hills tuff

28- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
29- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
30- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55c 1.403653-4
31- mt2 lwtr.01t

32- PRINT

initial source from file srct

1
1keff results for: Far-Field Critical?ty Study - 3.0% /20 GWD/mt - 40X% H20/ 8% UO2 (s3020pb) probid = 05/06/96 17:56:04

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally

ﬁ 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles wit 119827 neutron histories and 100 active cycles with

400182 neutron histories.

this calculation has comfleted the requested number of keff cycles using a total of 520009 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear
the k(absorption) cycle values appear
the k(trk length) cycle values appear

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

the final estimated combined collision/absorption/track-length keff =

normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level

.98920 with an estimated standard deviation of .00080
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the estimated 68, 95, & 99 percent keff confidence intervals are .98840 to .99000, .98760 to .99080, and .98708 to .99132

the estimated collision/absorption neutron removal lifetime = 9.11E-05 seconds with an estimated standard deviation of 1.646E-07
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Tmcnp version 4a 1d=10/01/93 05/06/96 19:28:38
e W e e o e e v ok e e ok e e e ok o o e e o e W o e o o e e e o e o e e S o ok o e o 3 ol o o i ok A v e o o e o ok e e Y o o e o o o W o o ok o ok o o probid = 05/06/96 19:28:38
INP=s3020pc OUTP=s3020pcO
1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 40X H20/ 8% U02 (s3020pc)
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- c INNER WATER REGION
5- 1 1 8.335845-2 -1 IMP:N=1
6- 2 2 8.423019-2 1 -2 [IMP:N=1
7- [ OUTSIDE WORLD
8- 3 0 2 IMP:N=0
9-
10- C SURFACE SPECIFICATIONS
11- 1 so0 175 $ INNER FUEL ZONE
}g- 2 S0 235 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 30 130
16- [ KSRC 001 0010 00 -20 0029 0205 0O -5 -100 -10
17- » 0-5-20-100 -13 0 -10 14 00 -15 -10 -5 -16 55 0 10 10 17
18- c MATERIAL SPECIFICATIONS .
19- c (40 vol% water in calico Hills tuff) x .92 8 volX U02
20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 2.460494-2 8016.50c 4.216620-2 11023.50c 3.621710-4
22- 12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
23- 19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55c 1.291361-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- © 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 40 vol¥% water in calico Hills tuff
28- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
29- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
30- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55c 1.403653-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0X /20 GWD/mt - 40X H20/ 8% U02 (s3020pc) probid = 05/06/96 19:28:38
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 30 cycles and run a total of 130 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles Wit 120289 neutron histories and 100 active cycles with 399571 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 519860 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99014 with an estimated standard deviation of .00086
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the estimated 68, 95, & 99 percent keff confidence intervals are .98928 to .99101, .98843 to .99186, and .98787 to .99242

the estimated collision/absorption neutron removal lifetime = 9.04E-05 seconds with an estimated standard deviation of 1.47E-07
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1men, version 4a ld=10/01/93 05/706/96 21:01:42

P ]
WhAERRAAAREERRRARRRAN AR AN AR A RRE R AR dh R Rk hh bR RRd ik hhddd hdlivn pl‘Ob‘d = 05/06/96 21:01:42

INP=s3020pd OUTP=53020pdO

1- Far-Field Criticality Studg - 3.0% /20 GWD/mt - 40% H20/ 8% U02 (s3020pd)
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4~ c INNER WATER REGION
5- 1 1 8.335845-2 -1 IMP:N=1
6- 2 2 8.423019-2 1 -2 [1IMP:N=1
7- c OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- [ SURFACE SPECIFICATIONS
11- 1 SO 190 $ INNER FUEL ZONE
}g- 2 S0 250 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 30 130
16- c KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
17- o 0-5-20 -100 -130 -10 14 0 0 -15 -10 -5 -16 55 0 10 10 17
18- c MATERIAL SPECIFICATIONS
19- c (40 volX water in calico Hills tuff) x .92 8 volX Uo2
20- [ 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 2.460494-2 8016.50c 4.216620-2 11023.50c 3.621710-4
22- 12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
23- 19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55c 1.291361-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 40 volX% water in calico Hills tuff
28- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
29- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
30- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55c 1.403653-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
tkeff results for: Far-Field Criticality Study - 3.0X /20 GWD/mt - 40X% H20/ 8% UO2 (s3020pd) probid = 05/06/96 21:01:42
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 30 cycles and run a total of 130 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 30 inactive cycles wit 120116 neutron histories and 100 active cycles with 400181 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 520297 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99760 with an estimated standard deviation of .00066
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the estimated 68, 95, & 99 percent keff confidence intervals are .99694 to .99826, .99628 to .99892, and .99585 to .99935

the estimated collision/absorption neutron removal lifetime = 8.90E-05 seconds with an estimated standard deviation of 1.74E-07
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1men version 4a Ld=10/01/93 05/06/96 22:33:58
o e de e o % e ok ok o e o e o o e o e ke ok e e e o A ok e o A e e o ok ok ok o e ok e v g ke e e o ok o ok e vk v o o o ok ok ke ok e W ok e e ke e probid = 05/06/96 22:33:58
INP=53020pe OUTP=s3020pe0 :

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 8% U02 (s3020pe)
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
4- c INNER WATER REGION
5- 1 1 8.335845-2 -1 IMP:N=1
6- 2 2 8.423019-2 1 -2 [IMP:N=1
7- C OUTSIDE WORLD
g- 3 0 2 IMP :N=0
10- C SURFACE SPECIFICATIONS
11- 1 S0 205 $ INNER FUEL ZONE
}%- 2 SO 265 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 30 130
16- KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
17- ¢ -5-20 -100 -13 0 -10 1400 -15 -10 -5 -16 55 0 10 10 17
18 MATERIAL SPECIFICATIONS

(40 volX water in calico Hills tuff) x .92 8 vol% U02
3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
1 1001.50c 2.460494-2 8016.50c 4.216620-2 11023.50c 3.621710-4

¥
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12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55¢c 1.291361-4
92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
92238.50c 1.905500-3 93237.50c 2.182926-6

mt1 lutr.01t

[ 40 volX water in calico Hills tuff

m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4

12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55¢ 1.403653-4

31- mt2 lwtr.01t

3 PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 8% U0D2 (s3020pe) probid = 05/06/96 22:33:58
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 30 inactive cycles wit 120211 neutron histories and 100 active cycles with 399463 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 519674 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normatly distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99597 with an estimated standard deviation of .00088
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the estimated 68, 95, & 99 percent keff confidence intervals are .99508 to .99685, .99421 to .99772, and .99364 to .99829

the estimated collision/absorption neutron removal lLifetime = 8.93E-05 seconds With an estimated standard deviation of 1.63E-07
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Tmen version 4a 1d=10/01/93 05/07/96 00:06:32

***E*************t******************************************************* probid - 05/07/96 00:06:32

INP=s3020pf OUTP=s3020pfO

1- Far-Field Criticality StUdH - 3.0% /20 GWD/mt - 40% H20/ 8% UO02 (sSDZng)
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS

4- C INNER WATER REGION

5- 1 1 8.335845-2 -1 IMP:N=1

6- 2 2 8.423019-2 1 -2 [IMP:N=1

7- [ OUTSIDE WORLD

g- 3 0 2 IMP:N=0
10- C SURFACE SPECIFICATIONS

11- 1 S0 220 $ INNER FUEL ZONE
}%- 2 SO 280 $ INNER FUEL ZONE

14- MODE N

15- KCODE 4000 1. 30 130

16- c KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
17- c 0-5-20 -100 -13 0 -10 14 0 0 -15 -10 -5 -16 55 0 10 10 17
18- c MATERIAL SPECIFICATIONS

19- c (40 volX water in calico Hills tuff) x .92 8 volX V02

c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes

21- m1 1001.50c 2.460494-2 8016.50c 4.216620-2 11023.50c 3.621710-4

12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
19000.50c 5.114344-4 20000.50c 5.239325-4 26000.55c 1.291361-4
92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
92238.50¢ 1.905500-3 93237.50c 2.182926-6

WWWNNNNNNNNNNN
N=O0OVOONOVNPUWN-O
' ) [}

mt1 lwtr.01t
c 40 vol¥% water in calico Hills tuff
m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
19000.50c 5.55%9069-4 20000.50c 5.694918-4 26000.55¢c 1.403653-4
31- mt2 lwtr.01t
PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0X /20 GWD/mt - 40% H20/ 8X U02 (s3020pf) probid = 05/07/96 00:06:32
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 30 cycles and run a total of 130 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles wit 120304 neutron histories and 100 active cycles with 400085 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 520389 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99911 with an estimated standard deviation of .00071
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the estimated 68, 95, & 99 percent keff confidence intervals are .99840 to .99982, .99770 to 1.00053, and .99724 to 1.00099

the estimated collision/absorption neutron removal lifetime = 8.81€E-05 seconds with an estimated standard deviation of 1.36E-07
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1mcnp version 4a Ld=10/01/93 05/07/96 01:37:42
o e e e e e ok o e ok e e e o e 3 e ok e e e o o o W o o e ol o T O o e A e ok e o R o o o e e O o ok o o o v ol o o o o O o e o o ok ok e e R e Ak ok probid = 05/07/96 01:37:42
INP=s3020pg OUTP=s3020pg0
1- Far-Field Criticality Study - 3.0% /720 GWD/mt - 40% H20/ 8% u02 (sSOZOg
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.335845-2 -1 IMP:N=1
6- 2 2 8.423019-2 1 -2 [IMP:N=1
7- [ OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- c SURFACE SPECIFICATIONS
11- 1 S0 235 $ INNER FUEL ZONE
}%- 2 S0 295 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 30 130
16- c KSRC 001 00110 00C-20 0029 0205 00 -5 -100 -10
17- c 0-5-20 -100 -13 0 -10 14 00 -15 -10 -5 -16 55 0 10 10 17
18- C MATERIAL SPECIFICATIONS
19- c (40 volX water in calico Hills tuff) x .92 8 volX% U02
20- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranlum isotopes
21- m1 1001.50c 2.460494-2 B8016.50c 4.216620-2 11023.50c 3.621710-4
22- 12000.50c 2.127762-4 13027.50c 2.398406-3 14000.50c 1.049389-2
23- 19000.50c¢ 5.114344-4 20000.50c 5.239325-4 26000.55c 1.291361-4
24~ 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lutr.01t
27- c 40 vol% water in calico Hills tuff
28- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
29- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
30- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55¢c 1.403653-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 8% UO2 (s3020pg) probid = 05/07/96 01:37:42
the initial fission neutron source distribution was read from the srctp file named srctp
the criticality problem was scheduted to ski 30 cycles and run a total of 130 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles Wit 120294 neutron histories and 100 active cycles with 399788 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 520082 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = 1.00354 with an estimated standard deviation of ,00079
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the estimated 68, 95, & 99 percent keff confidence intervals are 1.00275 to 1.00434, 1.00197 to 1.00512, and 1.00145 to 1.00563

the estimated collision/absorption neutron removal lifetime = 8.77E-05 seconds with an estimated standard deviation of 1.54E-07
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Tmen| version 4a Ld=10/01/93 04/30/96 19:42:51

***E********************************************************************* probid = 0[./30/96 19:42:51

INP=53020be OUTP=53020be0
ar-Field Criticality Study - 3.0% /20 GWD/mt - 30X H20/ 10% U02 (s3020be)

F

2- C Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff

3- c CELL SPECIFICATIONS

4- c INNER WATER REGION

5- 1 1 8.033424-2 -1 IMP:N=1

6- 2 2 8.035742-2 1 -2 1IMP:N=1

7- c OUTSIDE WORLD

g- 3 0 2 IMP:N=0

10- c SURFACE SPECIFICATIONS

11- 1 SO 115 $ INNER FUEL ZONE

12- 2 S0 175 $ INNER FUEL ZONE

13-

14 - MODE N

15- KCODE 3000 1. 14 54

16- c KSR 001 0010 00 -20 0029 02015 00 -55 -10 0 -40

17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17

18- [ MATERIAL SPECIFICATIONS

19- c (30 volX water in calico Hills tuff) x .90 10 vol% UO2

20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes

21- m1 1001.50c 1.805254-2 8016.50c 4.328111-2 11023.50c 4.098044-4

22- 12000.50c 2.407609-4 13027.50c 2.713848-3 14000.50c 1.187407-2

23- 19000.50c 5.786991-4 20000.50c 5.928410-4 26000.55c 1.461203-4

24 - 92234.50C 5.868062-7 92235.50C 4.781608-5 92236.50C 1.144148-5

25- 92238.50C 2.381875-3 93237.50C 2.728657-6

26- mt1 lwtr.01t

27- c 30 vol% water in calico Hills tuff

28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4

29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3

30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55c 1.057041-4

31- mt2 lwtr.01t

32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0%X /20 GWD/mt - 30% H20/ 10% U02 (s3020be) probid =  04/30/96 19:42:51
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 14 cycles and run a total of 54 cycles with nominally 3000 neutrons ﬁer cycle.
this problem has run 14 inactive cycles wit 42008 neutron histories and 40 active cycles with 119399 neutron histories.
this calculation has comfleted the requested number of keff cycles using a total of 161407 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .97905 with an estimated standard deviation of .00159
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the estimated 68, 95, & 99 percent keff confidence intervals are .97745 to .98066, .97583 to .98227, and .97473 to .98337

the estimated collision/absorption neutron removal lifetime = 8.42E-05 seconds with an estimated standard deviation of 4.50E-07
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1men version 4a 1d=10/01/93 04/23/96 08:15:20

p
RERRRAAEEENRRAARRKARRRAAR AR RRRARFNRRRRAA TR IRAR AN AR A NIk h bR Rdd pr°b1d = 04,23/96 08:15:20

inp=s3020ba outp=s3020ba0

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 10% U02 (s3020ba)
2- % Catico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
4- c INNER WATER REGION
5- 1 1 8.033424-2 -1 IMP:N=1
6- 2 2 B8.035742-2 1 -2 [IMP:N=1
7- C OUTSIDE WORLD
g- 3 0 2 IMP :N=0
10- [ SURFACE SPECIFICATIONS
11- 1 S0 125 $ INNER FUEL ZONE
12- 2 S0 185 $ INNER FUEL ZONE
13-
14- MODE N
15- KCODE 3000 1. 14 54 ’
16- c KSRC 001 0010 00 -20 0029 02015 0 0 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS
19- c (30 volX water in calico Hills tuff) x .90 10 vol¥X UO02
20- c 3.0X original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.805254-2 8016.50c 4.328111-2 11023.50c 4.098044-4
22- 12000.50c 2.407609-4 13027.50c 2.713848-3 14000.50c 1.187407-2
23- 19000.50c 5.786991-4 20000.50c 5.928410-4 26000.55c 1.461203-4
24 - 92234.50C 5.868062-7 92235.50C 4.781608-5 92236.50C 1.144148-5
25- 92238.50C 2.381875-3 93237.50C 2.728657-6
26- mt1 lwtr.01t
27- c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢c 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0X /20 GWD/mt - 30X H20/ 10% V02 (s3020ba) probid = 04/23/96 08:15:20
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 14 cycles and run a total of 54 cycles with nominally 3000 neutrons ﬁer cycle.
this problem has run 14 inactive cycles wit 41724 neutron histories and 40 active cycles with 120165 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 161889 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined, collision/absorption/track-length keff = .99093 with an estimated standard deviation of .00177
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the estimated 68, 95, & 99 percent keff confidence intervals are .98914 to .99272, .98733 to .99453, and .98611 to .99575

the estimated collision/absorption neutron removal lifetime = 8.15E-05 seconds with an estimated standard deviation of 3.25E-07
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Tmenp version 4a ld=10/01/93 04/22/96 16:44:31
RENBREEERKRRERAREERT RN RRNTRRRRRRERERARRAAA AR R RRAA R RA AR AT A AR AR R dehhw probid = 04/22/96 16:44:31
INP=53020bb OUTP=s3020bbO

1- Far-Field Criticality StudZ - 3.0% 720 GWD/mt - 30% H20/ 10% U02 (s3020bb)
2- C Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.033424-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 [IMP:N=1
7- C OQUTSIDE WORLD
g- 3 0 2 IMP:N=0
C SURFACE SPECIFICATIONS
1 $O0 140 $ INNER FUEL ZONE
2 S0 200 $ INNER FUEL ZONE

N
KCODE 3020 1. 14 54

N ed ed ed ed D b D wd k.
OVRANOWVIDWNN=O

- C KSR 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
- c MATERIAL SPECIFICATIONS
- c (30 volX water in calico Hills tuff) x .90 10 volX UO2
- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.805254-2 8016.50c 4.328111-2 11023.50c 4.098044-4
22- 12000.50c 2.407609-4 13027.50c 2.713848-3 14000.50c 1.187407-2
23- 19000.50c 5.786991-4 20000.50c 5.928410-4 26000.55c 1.461203-4
24 - 92234 .50C 5.868062-7 92235.50C 4.781608-5 92236.50C 1.144148-5
25- 92238.50C 2.381875-3 93237.50C 2.728657-6
26- mt1 lwtr.01t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55c 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 10X UO2 (s3020bb) probid = 04/22/96 16:44:31
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 14 cycles and run a total of 54 cycles with nominally 3000 neutrons ger cycle.
this problem has run 14 inactive cycles wit 41846 neutron histories and 40 active cycles with 120232 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 162078 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cyclte values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99973 with an estimated standard deviation of .00144
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the estimated 68, 95, & 99 percent keff confidence intervals are .99828 to 1.00119, .99681 to 1.00266, and .99581 to 1.00365

the estimated collision/absorption neutron removal lifetime = 7.92E-05 seconds with an estimated standard deviation of 3.40E-07
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1men version é4a Ld=10/01/93 04/22/96 17:10:10

***E*****************i‘*************************************************** probid = 04/22/96 17:10:10

INP=s3020bc OUTP=s3020bcO

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 10% UO02 (s3020bc)
2- C Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
4- C INNER WATER REGION
5- 1 1 8.033424-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 IMP:N=1
7- [ OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- [ SURFACE SPECIFICATIONS
11- 1 S0 155 $ INNER FUEL ZONE
12- 2 S0 215 $ INNER FUEL ZONE
13-
14- MODE N
15- KCODE 3000 1. 14 54
16- ’ c KSRC 001 0010 00 -20 0029 02015 OO0 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 O -25 -30 -15 -56 5 5 0 10 30 17
18- c MATERIAL SPECIFICATIONS
19- c (30 volX water in calico Hills tuff) x .90 10 vol¥ uO2
20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.805254-2 B8016.50c 4.328111-2 11023.50c 4.098044-4
22- 12000.50¢c 2.407609-4 13027.50c 2.713848-3 14000.50c 1.187407-2
23- 19000.50c 5.786991-4 20000.50c 5.928410-4 26000.55c 1.461203-4
24~ 92234.50C 5.868062-7 92235.50C 4.781608-5 92236.50C 1.144148-5
25- 92238.50C 2.381875-3 93237.50C 2.728657-6
26- mt1 tutr.01t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29~ 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50¢c 4.186334-4 20000.50c 4.288637-4 26000.55¢ 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 10% U02 (s3020bc) probid = 04/22/96 17:10:10
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 14 cycles and run a total of 54 cycles with nominally 3000 neutrons per cycle.
this problem has run 14 inactive cycles wit 42251 neutron histories and 40 active cycles with 119932 neutron Ristories.
this calculation has completed the requested number of keff cycles using a total of 162183 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k¢ collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-tength keff = 1.00461 with an estimated standard deviation of .00139
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the estimated 68, 95, & 99 percent keff confidence intervals are 1.00320 to 1.00601, 1.00178 to 1.00743, and 1.00082 to 1.00839

the estimated collision/absorption neutron removal lifetime = 7.73E-05 seconds with an estimated standard deviation of 3.16E-07
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Tmcnp version 4a td=10/01/93 04/22/96 17:35:19
o e o % e e v W o W v % o v ok U 9 o 9 vl ok e o S o o o e W ok o o o ol e Y W o e ok e o e ke o e e Y o T o o o e o o e e ke e v e e e e e e e e e o o prObid = 04/22/96 17:35:19
INP=s3020bd OUTP=s3020bd0
1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30X H20/ 10% UO2 (s3020bd)
2- c Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.033424-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 1IMP:N=1
7- c OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- c SURFACE SPECIFICATIONS
11- 1 so 170 $ INNER FUEL ZONE
}g- 2 SO 230 $ INNER FUEL ZONE
14- MODE N
15- KCODE 3000 1. 14 54
16- C KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- c MATERIAL SPECIFICATIONS
19- c (30 vol% water in calico Hills tuff) x .90 10 volX UO2
20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.805254-2 8016.50c 4.328111-2 11023.50c 4.098044-4
22- 12000.50¢c 2.407609-4 13027.50c 2.713848-3 14000.50c 1.187407-2
23- 19000.50c 5.786991-4 20000.50c 5.928410-4 26000.55c 1.461203-4
24 - 92234.50C 5.868062-7 92235.50C 4.781608-5 92236.50C 1.144148-5
25- 92238.50C 2.381875-3 93237.50C 2.728657-6
26- mt1 lwtr.01t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55c 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from fitle srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 10X UO2 (s3020bd) probid = 04/22/96 17:35:19
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 14 cycles and run a total of 54 cycles with nominally 3000 neutrons ﬁer cycle.
this probtem has run 14 inactive cycles wit 41673 neutron histories and 40 active cycles with 120050 neutron histories.
this calculation has comrleted the requested number of keff cycles using a total of 161723 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 99 percent confidence level, but not at 95 percent

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

.................................................................................................................................. -

the final estimated combined collision/absorption/track-length keff = 1.00961 with an estimated standard deviation of .00155
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the estimated 68, 95, & 99 percent keff confidence intervals are 1.00804 to 1.01117, 1.00646 to 1.01276, and 1.00539 to 1.01383

the estimated collision/absorption neutron removal lifetime = 7,55E-05 seconds with an estimated standard deviation of 2.25£-07
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*1men version é4a 1d=10/01/93 05/02/96 09:23:19

***E********l**i*******t***************************************t*******‘**

inp=s3020ah outp=s3020ah0

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% U02 (s3020ah)
2- c Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS )

probid = 05/02/96 09:23:19

4 - [ INNER WATER REGION

5- 1 1 8.048982-2 -1 IMP:N=1

6- 2 2 8.035742-2 1 -2 [IMP:N=1

7- [ OUTSIDE WORLD

8- 3 0 2 IMP :N=0

9-

10- [ SURFACE SPECIFICATIONS

11- 1 SO 180 $ INNER FUEL ZONE

}%- 2 SO0 240 $ INNER FUEL 20NE

14- MODE N

15- KCODE 4000 1. 20 75

16- (» KSRC 001 0010 00 -20 0029 02015 00 -5 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 5 5 0 10 30 17
18- C MATERIAL SPECIFICATIONS

19- c (30 volX water in calico Hills tuff) x .92 8 vol¥% U02

20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50c 5.915591-4 20000.50c 6.060152-4 26000.55c 1.493674-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6

26- mt1 lwtr.01t

27- c 30 volX water in calico Hills tuff

28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢ 1.057041-4
31- mt2 (wtr.01t
32- PRINT

initial source from file srct

1 P
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% 002 (s3020ah)

the initial fission neutron source distribution was read from the srctp file named srctp
the criticality problem was scheduled to skiﬁ 20 cycles and run a total of
this problem has run 20 inactive cycles wit

79950 neutron histories and

this calculation has comfleted‘the requested number of keff cycles using a total of

all cells with fissionab

the results of the w test for normality applied

the k( collision) cycle values appear
the k(absorption) cycle values appear
the k(trk length) cycle values appear

e material were sampled and had fission neutron source points.

75 cycles wi
55 active cycles with

th nominally

probid =  05/02/96 09:23:19

4000 neutrons Eer cycle.
219827 neutron histories.

299777 fission neutron source histories.

to the individual collision, absorption, and track-length keff cycle values are:

normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff =

.98327 with an estimated standard deviation of

.00101
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the estimated 68, 95, & 99 percent keff confidence intervals are .98226 to .98429, .98125 to .98530, and .98058 to .98597

the estimated collision/absorption neutron removal lifetime = 9.03E-05 seconds with an estimated standard deviation of 2.12E-07
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Tmcnp version 4a 1d=10/01/93 05701796 16:46:48
*********************i‘*************************************************** probid = 05/01/96 16:46:‘8
inp=s3020ag outp=s3020ag0

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30X H20/ 8% UO2 (s3020ag)
2- c Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS

4- c INNER WATER REGION

5- 1 1 8.048982-2 -1 IMP:N=1

6- 2 2 8.035742-2 1 -2 [IMP:N=

7- [ OUTSIDE WORLD

g- 3 0 2 IMP:N=0

10- c SURFACE SPECIFICATIONS

1- 1 SO0 220 $ INNER FUEL 20ONE

}g- 2 SO 280 $ INNER FUEL ZONE

14~ MODE N

15- . KCODE 4000 1. 20 75

16- » KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- C 0 -50 -20 -30 0 -13 0 -10 60 0 O -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS

19- c (30 vol¥% water in calico Hills tuff) x .92 8 volX U02
20- c 3.0% Original Enrtchment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001. 50c 1.845371- 8016.50¢c 4 315 -2 11023.50c 4.189111-4
22- 12000.50¢c 2.461111- 4 13027.50c 2 774156 14000.50c 1.213794-2
23- . 19000.50¢ 5.915591-4 20000.50c 6.060152-4 26000.55¢ 1.493674-4
24 - 92234 .50¢ 4 694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t

27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 190006.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢c 1.057041-4
31- mt2 lwtr.01t

32- PRINT

1 initial source from file srctp

1keff results for: Far-Field Crltical1ty Study - 3.0X 720 GWD/mt - 30X H20/ 8% U022 (s3020ag) probid = 05/701/96 16:46:48
the initial fission neutron source distribution was read from the srctp file named srctp
the criticality problem was scheduled to sk1ﬁ 20 cycles and run a total of 75 cycles with nominal ly 4000 neutrons Eer cycle.
this problem has run 20 inactive cycles wit 79675 neutron histories and 55 active cycles with 220026 neutron histories.
this calculation has comfleted the requested number of keff cycles using a total of 299701 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-tength keff = .99050 with an estimated standard deviation of .00111
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the estimated 68, 95, & 99 percent keff confidence intervals are .98938 to .99162, .98827 to .99273, and .98753 to .99348

the estimated collision/absorption neutron removal lifetime = 8.85E-05 seconds with an estimated standard deviation of 1.89E-07
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Tmen version 4a - ld=10/01/93 05/01/96 15:21:46
o o e v e I e e e e o vk o e U o o o o o o Y o o o U 3 o o b o o e e e o o e ok b e e e e e o o W U g O ke ok A o e o o e o o e o e ok ke ok e e e ke o probid = 05/01/96 15:21:46
inp=s3020af outp=s3020af0
1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% U02 (s3020af)
2- C Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.048982-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 [IMP:N=1
7- c OUTSIDE WORLD
g- 3 0 2 IMP :N=0
10- C SURFACE SPECIFICATIONS
11- 1 S0 280 $ INNER FUEL ZONE
}%- 2 S0 340 $ INNER FUEL ZONE
14~ MODE N
15- KCODE 4000 1. 20 75 .
16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 O -25 -30 -15 -56 55 0 10 30 17
18- C MATERIAL SPECIFICATIONS
19- [ (30 volX water in calico Hills tuff) x .92 8 volX U0O2 -
20- [ 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 B8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50c 5.915591-4 20000.50c 6.060152-4 26000.55¢c 1.493674-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27~ c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢ 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srectp
1keff results for: Far-fField Criticality Study - 3.0X /20 GWD/mt - 30% H20/ 8% U02 (s3020af) probid = 05/01/96 15:21:46
the initial fission neutron source distribution was read from the srctp file named srctp . :
the criticality problem was scheduled to ski 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80318 neutron histories and 55 active cycles with 219180 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 299498 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normaliy distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk lLength) cycle values appear normally distributed at the 95 percent confidence level

............................................................................................................................ [P —

the final estimated combined collision/absorption/track-tength keff = .99632 with an estimated standard deviation of .00108



May 24 13:40 1996 File Name: s3020af.sum BBAOOO000-01717-0200-00016 REV 00 ATTACHMENT CXXVIII - Page ?

the estimated 68, 95, & 99 percent keff confidence intervals are .99523 to .99740, .99415 to .99848, and .99344 to .99919

the estimated collision/absorption neutron removal tifetime = 8.72E-05 seconds with an estimated standard deviation of 1.79E-07
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1menp version &4a 1d=10/01/93 04/30/96 18:46:26
RRATRRA bR rh b AR R RARRATA RN AR TR AR RN RRRRRARRRRRR R drdedr okt e de sk e ek e probid = 04/30/96 18:[.6:26
INP=s3020ae OUTP=s3020ae0
1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30X H20/ 8% UO2 (s3020ae)
2- c Calico Hills Tuff 1,746 g/cc .306 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.048982-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 [IMP:N=1
7- [ OUTSIDE WORLD
g- 3 0 2 IMP:N=0 3
10- [ SURFACE SPECIFICATIONS
1- 1 S0 300 $ INNER FUEL ZONE
:§° 2 SO 360 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 20 75 :
16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 00 -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS
19- c (30 volX water in calico Hills tuff) x .92 8 vol¥% UO2
20- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50c 5.915591-4 20000.50c 6.060152-4 26000.55¢c 1.493674-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢c 1.057041-4
31- mt2 luwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0X% /20 GWD/mt - 30% H20/ 8% UO2 (s3020ae) probid = 04/30/96 18:46:26
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skig 20 cycles and run a total of 75 cycles with nominally 4000 neutrons Ker cycle.
this problem has run 20 inactive cycles wit 79806 neutron histories and 55 active cycles with 219618 neutron histories.
this calculation has com?leted the requested number of keff cycles using a total of 299424 fission neutron source histories.
all cells with fissionable material were sampted and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99778 with an estimated standard deviation of .00103
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the estimated 68, 95, & 99 percent keff confidence intervals are .99675 to .99882, .99571 to .99985, and .99503 to 1.00054

the estimated collision/absorption neutron removal lifetime = 8.66E-05 seconds with an estimated standard deviation of 2.14E-07
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1mcnp version 4a 1d=10/01/93 04/22/96 14:49:34

KRR REREARRRRARRANEARRARARRARARRRRRRARAARAA AR AR AN NIRRT AR TR AT NN Rkkh probid = 04/22/96 14:49:34

inp=s3020ad outp=s3020ado

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30X% H20/ 8% U02 (s3020ad)
2- c Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- C CELL SPECIFICATIONS
4- C INNER WATER REGION
5- 1 1 8.048982-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 [IMP:N=1
7- C OUTSIDE WORLD
g- 3 0 2 IMP :N=0
10- c SURFACE SPECIFICATIONS
11- 1 s0 335 $ INNER FUEL ZONE
}%- 2 SO 395 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 7 37
16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- C 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- c MATERIAL SPECIFICATIONS
19- c (30 vol% water in calico Hills tuff) x .92 8 vol% U02
20- c 3.0X original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50¢c 5.915591-4 20000.50c 6.060152-4 26000.55c 1.493674-4
24- 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 30 vol% water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢ 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% U02 (s3020ad) probid = 04/22/96 14:49:34
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 7 cycles and run a total of 37 cycles with nominally 4000 neutrons ﬁer cycle.
this probtem has run 7 inactive cycles wit 27947 neutron histories and 30 active cycles with 120000 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 147947 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k¢ collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99945 with an estimated standard deviation of .00139
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the estimated 68, 95, & 99 percent keff confidence intervals are .99803 to 1.00086, .99658 to 1.00231, and .99558 to 1.00331

the estimated collision/absorption neutron removal lifetime = 8.55E-05 seconds with an estimated standard deviation of 2.59E-07
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1mcnp version 4a Ld=10/01/93 04/22/96 13:48:28
Ye e 3 e e ve e v e e 9 e e e ke e e ok O e e d ok A o e O Y ok e o ok e e e e e ok o ok e o o o o O o e o e e o e ok o e o e e e e e e e ok ke ok ok probid = 04/22/96 13:48:28
inp=s3020ac outp=s3020ac0
1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% UO02 (s3020ac)
2- c Calico Hitls Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
b4- c INNER WATER REGION
5- 1 1 8.048982-2 -1 IMP:N=1
6- 2 2 8.035742-2 1 -2 [IMP:N=1
7- c OUTSIDE WORLD
8- 3 0 2 IMP:N=0
9.
10- [ SURFACE SPECIFICATIONS
11- 1 SO 345 $ INNER FUEL ZONE
}g- 2 SO 405 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 7 37 :
16- c KSRC 001 0010 00 -20 0029 02015 00 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- c MATERIAL SPECIFICATIONS
19- c (30 volX water in calico Hills tuff) x .92 8 vol% UO02
20- c 3.0% Ooriginal Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50c 5.915591-4 20000.50c 6.060152-4 26000.55¢c 1.493674-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27- c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢ 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30X H20/ 8% U02 (s3020ac) probid = 04/22/96 13:48:28
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 7 cycles and run a total of 37 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 7 inactive cycles wit 28028 neutron histories and 30 active cycles with 120580 neutron histories.
this calculation has comrleted the requested number of keff cycles using a total of 148608 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk tength) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99806 with an estimated standard deviation of .00144
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the estimated 68, 95, & 99 percent keff confidence intervals are .99660 to .99952, .99511 to 1.00101, and .99407 to 1.00205

the estimated collision/absorption neutron removal Lifetime = 8.64E-05 seconds with an estimated standard deviation of 2.39E-07
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1mcnp version 4a 1d=10/01/93 04/24/96 08:54:00
Ar o Y e e vk 9 e e ok o e e Y 3 e o o o o o e e ok T U o o A e e o Y U Y o o o o vk ol e ok e b 3k ok o o o o o o e Y o o e Y o o o o o v ok e e e e oK R ok probid = 04/2[./96 08:5{.:00
inp=s3020ab outp=s3020abo
1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% U02 (s3020ab)
2- c Calico Hills Tuff 1.746 g/cc .306 porosity - sphere surrounded by tuff
3- c CELL SPECIFICATIONS
4- [ INNER WATER REGION
5- 1 1 8.048982-2 -1 IMP:N=1
6- 2 2 B8.035742-2 1 -2 IMP:N=1
7- [ OUTSIDE WORLD
g- 3 0 2 IMP:N=0
10- [ SURFACE SPECIFICATIONS
11- 1 s0 355 $ INNER FUEL ZONE
}%- 2 SO 415 $ INNER FUEL ZONE
14- MODE N
15- KCODE 4000 1. 20 75
16- c KSRC 001 0010 00 -20 0029 02013 00 -55 -10 0 -40
17- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- [ MATERIAL SPECIFICATIONS
19- c (30 volX water in calico Hills tuff) x .92 8 vol% UD2
20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50c -5.915591-4 20000.50c 6.060152-4 26000.55c 1.493674-4
24- 92234 .50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6
26- mt1 lwtr.01t
27~ c 30 volX water in calico Hills tuff
28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55¢c 1.057041-4
31- mt2 lwtr.01t
32- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% UO2 (s3020ab) probid = 04/24/96 08:54:00
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 20 cycles and run a total of 75 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 20 inactive cycles wit 80504 neutron histories and 55 active cycles with 220090 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 300594 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = 1.00201 with an estimated standard deviation of .00099
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the estimated 68, 95, & 99 percent keff confidence intervals are 1.00101 to 1.00301, 1.00002 to 1.00401, and .99935 to 1.00467

the estimated collision/absorption neutron removal lifetime = 8.54E-05 seconds with an estimated standard deviation of 1.92E-07
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1menp version 4a 1d=10/01/93 04/22/96 14:09:18
*********************************************************************‘**** probid = 04/22/96 14:09:18
inp=s3020aa outp=s3020aa0

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 30% H20/ 8% UO2 (s3020aa)
2- c Ccalico Hills Tuff 1,746 g/cc .306 porosity - sphere surrounded by tuff
3- [ CELL SPECIFICATIONS

4- C INNER WATER REGION

5- 1 1 8.048982-2 -1 IMP:N=1

6- 2 2 8.035742-2 1 -2 IMP:N=1

7- c QUTSIDE WORLD

g- 3 0 2 IMP:N=0

10- C SURFACE SPECIFICATIONS

11- 1 S0 365 $ INNER FUEL 20NE

}g- 2 SO 425 $ INNER FUEL ZONE

14 - MODE N

15- KCODE 4000 1. 10 40

16- c KSRC 001 0010 00 -20 0029 02015 0 0 -55 -10 0 -40
17- C 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
18- c MATERIAL SPECIFICATIONS

19- c (30 volX water in calico Hills tuff) x .92 8 vol¥% UG2

20- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
21- m1 1001.50c 1.845371-2 8016.50c 4.315649-2 11023.50c 4.189111-4
22- 12000.50c 2.461111-4 13027.50c 2.774156-3 14000.50c 1.213794-2
23- 19000.50c 5.915591-4 20000.50c 6.060152-4 26000.55c 1.493674-4
24 - 92234.50c 4.694450-7 92235.50c 3.825286-5 92236.50c 9.153184-6
25- 92238.50c 1.905500-3 93237.50c 2.182926-6

26- mt1 lwtr.01t

27- c 30 volX water in calico Hills tuff

28- m2 1001.50c 3.142479-2 8016.50c 3.695585-2 11023.50c 2.964542-4
29- 12000.50c 1.741675-4 13027.50c 1.963209-3 14000.50c 8.589752-3
30- 19000.50c 4.186334-4 20000.50c 4.288637-4 26000.55c¢ 1.057041-4
31- mt2 luwtr.01t

32- PRINT

1 initial source from file srctp

1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 30X H20/ BX U02 (s3020aa) probid = 04/22/96 14:09:18
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 10 cycles and run a total of 40 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 10 inactive cycles wit 40180 neutron histories and 30 active cycles with 119777 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 159957 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 99 percent confidence level, but not at 95 percent

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
warning. the k(trk length) cycle values do not appear normally distributed at the 99 percent confidence level

the final estimated combined collision/absorption/track-length keff = 1.00209 with an estimated standard deviation of .00141
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the estimated 68, 95, & 99 percent keff confidence intervals are 1.00066 to 1.00353, .99919 to 1.00499, and .99818 to 1.00601

the estimated collision/absorption neutron removal lifetime = 8,57E-05 seconds with an estimated standard deviation of 2.42E-07
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Tmcn version 4a Ld=10/01/93 04/29/96 10:55:36
L2 22232222 XL 222222 22222223 s X 2R X2 R 22222 232222221222 222} probid - 0[./29/96 10:55:36
INP=3E47W08] OUTP=3E4708.0
1- Farfield Criticality - Sphere of Transmuted 3.0E 20GWD 47X Water 8.0% U-Np 02
§- c k-inf Optimization For Positive Water Coefficient
- c
4- c SPHERE
5- 1 1 8.50824092506-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- c 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- C OUTSIDE WORLD
9- C 30 © 2 IMP:N=0 $ Void
}2- 30 O 1 IMP:N=0 $ Void
12- c SURFACES
13- 1% S 000 10.00 $ *Infinite FISSILE SPHERE
:g- C 2 S 000 174.51 $ REFLECTOR
- C
ua;zing. this surface has been replaced by a surface of type so
17- MODE N
18- KCODE 500 1 3 503
19- KSRC 0 0 O 1 00 -1 0 O 0 1 0 0-10 0 0 1 0 0 -1
20- 1 10 1-1 0 1T 01 1 0 -1
21- -1.1 0 -1-1 0 -1 0 1 -1 0 -1
22- 0o 1 1 0 -1 1 c 1 -1 0 -1 -1
23- 11 1 -1 1 1 -1 -1 1 -1 -1 -1
24 - M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
25- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 4.129133-2 $ At
26- 1001.50C 2.891081-2 $ an
27- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
28- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
29- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
30- MT1 LWTR.O01T $ Wa
31- c M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3
32- c 8016.50C 4.063067-2
33- C 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4
34- c 11023.50C 3.477367-4 19000.50C 4.910511-4
35- c MT3 LWTR.O1T
36- PRINT
1 initial source from ksrc card. print table 90
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 47% Water 8.0% U-Np 02 probid =  04/29/96 10:55:36
the initial fission neutron source distribution used the 23 source points that were input on the ksrc card.
the criticality problem was scheduled to ski 3 c;cles and run a total of 503 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1553 neutron histories and 500 active cycles with 250071 neutron histories.
this calculation has com?leted the requested number of keff cycles using a total of 251624 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.01025 with an estimated standard deviation of .00091
the estimated 68, 95, & 99 percent keff confidence intervals are 1.00934 to 1.01116, 1.00844 to 1.01206, and 1.00784 to 1.01265

the estimated collision/absorption neutron removal lifetime = B.46E-05 seconds wWith an estimated standard deviation of 1.46E-07
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1mecnp version 4a 1d=10/01/93 04/27/96 15:54:54
L2 22X 222222221 X222l e 2 A2 22 223 R X2 2222223 22t iRt ] %) ] probid = 04/27/96 15:54:5[.
INP=3E40W081 OUTP=3E4008.0
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 40% Water 8.0% U-Np 02
g- C k-inf Optimization For Positive Water Coefficient
- C
4- c SPHERE
5- 1 1 7.86236115346-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- c 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- c OUTSIDE WORLD
9- c 30 0O 2 IMP:N=0 $ Void
}?- 30 0 1 IMP:N=0 $ Void
12- [ SURFACES
13- 1* s 000 10.00 $ *Infinite FISSILE SPHERE
}g- C 2 S 000 174.51 $ REFLECTOR
- C
warning. this surface has been replaced by a surface of type so
17- MODE N
18- KCODE 500 1 3 503
19- KSRC O 0 O 1 6 0 -1 0 0 0 1 C 0-1 0 0 0 1 0 0 -1
20- 1 1 0 1-1 0 10 1 1 0 -1
21- -1 1 0 -1 -1 0 -1 01 -1 0 -1
22- o 1 1 ¢ -1 1 0 1 0 -1 -1
23- 1 1 1 -1 11 -1 -1 1 -1 -1 -1
24 - M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
25- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.913840-2 $ At
26- 1001.50C 2.460494-2 $ an
27- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
28- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
29- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
30- MT1 LMWTR.OI1T $ Wa
31- c M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3
32- c 8016.50C 4.063067-2
33- c 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4
34- c 11023.50C 3.477367-4 19000.50C 4.910511-4
35- c MT3 LWTR.O1T
36- PRINT
1 initial source from ksrc card. print table 90
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 40X Water 8.0% U-Np 02 probid = 04/27/96 15:54:54
the initial fission neutron source distribution used the 23 source points that were input on the ksrc card.
the criticality problem was scheduled to ski 3 c;cles and run a total of 503 cycles with nominally 500 neutrons Eer cycle.
this problem has run 3 inactive cycles wit 1592 neutron histories and 500 active cycles with 250396 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 251988 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k{ collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.02854 with an estimated standard deviation of .00090
the estimated 68, 95, & 99 percent keff confidence intervals are 1.02764 to 1.02944, 1.02675 to 1.03033, and 1.02616 to 1.03091

the estimated collision/absorption neutron removal lifetime = 8.61E-05 seconds with an estimated standard deviation of 1.50E-07
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1menp version 4a 1d=10/01/93 04/27/96 16:47:00
e dr e e v de R ok e e o e Ar e ke ok e e o o e o o e e e o e s e T Y e o v e o e o o o o o e ok o e e o e o e o e o ok e S ok R e vk e e e ok e e ok o probid = 04/27/96 16:47:00
INP=3E35W081 OUTP=3E3508.0 ;
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 35X Water 8.0% U-Np 02
%- c k-inf Optimization For Positive Water Coefficient
- c
4- c SPHERE
5- 1 1 7.40101845946-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- c 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- C
8- [ QUTSIDE WORLD
9- c 30 o 2 IMP:N=0 $ Void
}?- 30 0 1 IMP:N=0 $ Void
12- c SURFACES
13- 1* s 000 10.00 $ *Infinite FISSILE SPHERE
}g- c 2 S 000 174.51 $ REFLECTOR
- [
warning.” this surface has been replaced by a surface of type so
17- MODE N
18- KCODE 500 1 3 503
19- KSRC 0 0 O 1 0 0 -1 0 O 0 1 0 0-1 0 0 0 1 0 0 -1
20- 1 1 0 1-1 0 1 0 1 1 0 -1
21- -1 1 0 -1-1 0 -1 0 1 -1 0 -1
22- 0 1 1 0o-1 1 0o 1 -1 0 -1 -1
23- 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
24 - M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
25- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.760059-2 $ At
26- 1001.50C 2.152933-2 . $ an
27- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
28- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
29- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
30- MT1 LWTR.O1T $ Wa
31- c M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3
32- c 8016.50C 4.063067-2
33- c 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4
34- c 11023.50C 3.477367-4 19000.50C 4.910511-4
35- C MT3 LWTR.O1T
36- PRINT
1 initial source from ksrc card. print table 90
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 35X Water 8.0X U-Np 02 probid =  04/27/96 16:47:00
the initial fission neutron source distribution used the 23 source points that were input on the ksrc card.
the criticality problem was scheduled to ski 3 cgcles and run a total of 503 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1546 neutron histories and 500 active cycles with 250601 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 252147 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.03566 with an estimated standard deviation of .00094
the estimated 68, 95, & 99 percent keff confidence intervals are 1.03472 to 1.03661, 1.03378 to 1.03754, and 1,03317 to 1.03816
the estimated collision/absorption neutron removal lifetime = 8.63E-05 seconds with an estimated standard deviation of 1.54E-07

....................................................................... R L R R R R R T R
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1mcn version 4a ld=10/01/93 04/27/96 17:32:06

AL SRR 4414 540 - Sl £ 4 LA TN 4 A4S 44404 probid =  04/27/96 17:32:06
INP=3E30W081 OUTP=3E3008.0

1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 30X Water 8.0% U-Np 02
%- c k-inf Optimization For Positive Water Coefficient
- c
4- c SPHERE
5- 1 1 6.93967576546-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- g 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
8- [ OUTSIDE WORLD .
9- c 30 0O 2 IMP:N=0 $ Void
}?- 30 0 1 IMP:N=0 § Void
12- C SURFACES
13- 1% S 000 10.00 $ *Infinite FISSILE SPHERE
}g- c 2 S 000 174.51 $ REFLECTOR
- c
ua:ning. this surface has been replaced by a surface of type so
17- MODE W
18- KCODE 500 1 3 503
19-- KSRC 0 0 0 1 0 0 -1 0 0 0 1 0 0-1 0 0 0 1 0 0 -1
20- 1 1 0 1-1 0 1 0 1 1 0 -1
21- -1 10 -1-1t 0 -1 01 -1 0 -1
22- 0 1 1 0 -1 1 0 1 -1 0 -1 -1
23- 111 -1 1 1 -1 -1 1 -1 -1 -1
24- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
25- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3. 06278-2 $ At
26~ 1001.50C 1.845371-2 $ an
27- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
28- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
29- 11023,50C 3.199178-4 19000.50C 4.517670-4 $ 47
30- MTT LWTR.O1T $ Wa
31- c M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3
32- c 8016.50C 4.063067-2
33- c 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4
34- c 11023.50C 3.477367-4 19000.50C 4.910511-4
35- c MT3 LWTR.O1T
36- PRINT
1 initial source from ksrc card. print table 90
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 30% Water 8.0% U-Np 02 probid =  04/27/96 17:32:06
the initial fission neutron source distribution used the 23 source points that were input on the ksrc card.
the criticality problem was scheduled to ski 3 cycles and run a total of 503 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1490 neutron histories and 500 active cycles with 249800 neutron histories.
this calculation has comfleted the requested number of keff cycles using a total of 251290 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k{ collision) cycle values appear normally distributed at the 99 percent confidence level, but not at 95 percent
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.04272 with an estimated standard deviation of .00097
the estimated 68, 95, & 99 percent keff confidence intervals are 1.04175 to 1.04368, 1.04079 to 1.04464, and 1.04016 to 1.04527

the estimated collision/absorption neutron removal lifetime = 8.67E-05 seconds with an estimated standard deviation of 1.53E-07
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***g****************************i***t***********

INP=3E25W08] OUTP=3E2508.0
FarField Criticality - Sphere of Tra

§- c k-inf Optimization For Positive
- [
4- Cc SPHERE
5- 1 1 6.47833307146-2 -1
g- c 5 3 8.610460596000-2
- c
8- C OUTSIDE WORLD
9- » 30 O 2 1
}?- 30 o0 1 IMP:zN=
12- C SURFACES
13- 1* s 000 10,00 $ *Inf
:g- c 2 S 000 174.51
- c
warning. this surface has been replaced by a su
17- MODE N
18- KCODE 500 1 3 503
19- KSRC 0 0 O 1t 60 -1 00
20- 1 1 0 1 -1 0 1 0 1
21- 110 -1-10 -1 01
22- 0 1 1 0 -1 1 0 1 -1
23- 1 1 1 -1 11 -1 -1 1
24- M1 92234.50C 4.694450-7 92235.50C
25- 92238.50C 1.905500-3 93237.50C
26~ 1001.50C 1.537809-2
27- 14000.50C 9.269607-3 13027.50C
28- 26000.55C 1.140702-4 12000.50C
29- 11023.50C 3.199178-4 19000.50C
30- MT1 LWTR.O01T
31- C M3 1001.50C 3.142479-2 1400
32- c 8016.50C 4.063067-2
33- c 26000.55C 1.239894-4 1200
34- c 11023.50C 3.477367-4 1900
35- C MT3 LWTR.O1T
36- PRINT

1 initial source from ksrc card.

tkeff results for: FarField Criticality - Sphere
the initial fission neutron source distribution

the criticality problem was scheduled to ski
this problem has run 3 inactive cycles wit

this calculation has completed the requested number of keff cycles using a total of

P4713-3.0E-20GWD-25W08U

BBA000000-01717-0200-00016 REV 00 ATTACHMENT CXXXVIII - Page 1

04/27/96 18:14:23

o e e e de v A e et de ok ok e e ok e A e i de ke ek prob"d = 04/27/96 18:14:23
nsmuted 3.0E 20GWD 25% Water 8.0% U-Np 02
Water Coefficient
IMP:N=1 $ Uranium/Tuff/Water
1 -2 IMP:N=1 $ Tuff/Water Reflector
MP:N=0 $ Void
0 $ Void
inite FISSILE SPHERE
$ REFLECTOR
rface of type so
c 1 0 0 -1 0 0o 0 1 0 0 -1
1 0 -1
-1 0 -1
0 -1 -1
-1 -1 -1
3.825286-5 92236.50C 9.153184-6 $ Fi
2.182926-6 8016.50C 3.452497-2 : At
an
2.118592-3 $ Ca
1.879523-4 20000.50C 4.628070-4 $ Wi
4.517670-4 : 47
Wa
0.50C 1.007566-2 13027.50C 2.302817-3
0.50C 2.042960-4 20000.50C 5.030511-4
0.50C 4.910511-4
print table 90
of Transmuted 3.0E 20GWD 25% Water 8.0% U-Np 02 probid = 04/27/96 18:14:23

used the 23 source points that were input on the ksrc card.
3 cgcles and run a total of 503 cycles with nominally
1500 neutron histories and §00 active cycles with

500 neutrons
250102 neutron

er cycle.
istories.

4

251602 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied

the k( collision) cycle values appear
the k(absorption) cycle values appear
the k(trk length) cycle values appear

to the individual collision, absorption, and track-length keff cycle values are:

normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level



May 21 13:31 1996 File Name: P4713-3.0E-20GWD-25W08U BBA000000-01717-0200-00016 REV 00 ATTACHMENT CXXXVIII - Page 2

the final estimated combined collision/absorption/track-length keff = 1.04320 with an estimated standard deviation of .00102
the estimated 68, 95, & 99 percent keff confidence intervals are 1.04217 to 1.04422, 1.04116 to 1.04523, and 1.04050 to 1.04589

the estimated collision/absorption neutron removal lifetime = B8.66E-05 seconds with an estimated standard deviation of 1.64E-07
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the final estimated combined collision/absorption/track-length keff.= 1.03318 with an estimated standard deviation of .00108
the estimated 68, 95, & 99 percent keff confidence intervals are 1.03210 to 1.03426, 1.03103 to 1.03533, and 1.03033 to 1.03603

the estimated collision/absorption neutron removal lifetime = 8.49E-05 seconds with an estimated standard deviation of 1.64E-07
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1mcnp version 4a Ld=10/01/93 04/27/96 18:54:26
W 7o v Y I o vk o v e de o o o o e o e e o ok e e o ke Sk ok e ok W o 9 U o W e o o o g o e ke A ok e ok e o ok e o ok 3 e e e e o e W o o o o o e e ok e prObid = 0[./27/96 18:5[.:26
INP=3E20W081 OUTP=3E2008.0 '
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 20% Water 8.0% U-Np 02
%- c k-inf Optimization For Positive Water Coefficient
- C
4- [ SPHERE
5- 1 1 6.01699037746-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- c 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- C OUTSIDE WORLD
9- c 30 O 2 IMP:N=0 $ Void
}2- 30 0 1 IMP:N=0 $ void
12- c SURFACES
13- 1* S 000 10.00 $ *Infinite FISSILE SPHERE
}g- [ 2 S 000 174.51 $ REFLECTOR
- C
warning.” this surface has been replaced by a surface of type so
17- MODE N
18- KCODE 500 1 3 503
19- KSRC 0 0 O 1 0 0 -1 0 0O 01 0 0o-1 0 0 0 1 0 0 -1
20- 1 10 1-1 0 1 0 1 1 0 -1
21- -1 10 -1-90 -1 0 1 -1 0 -1
22- 0 1 1 0 -1 1 0 1 -1 0 -1 -1
23- 111 -1 11 -1 -1 1 -1 -1 -1
24- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
25- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.298716-2 $ At
26~ 1001.50C 1.230247-2 % an
27- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
28- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
29- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
30- MT1 LWTR.O1T $ Wa
31- c M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3
32- c 8016.50C 4.063067-2
33- c 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4
34- c 11023.50C 3.477367-4 19000.50C 4.910511-4
35- c MT3 LWTR.O01T
36- PRINT
1 initial source from ksrc card. print table 90
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 20X Water 8.0X U-Np 02 probid =  04/27/96 18:54:26
the initial fission neutron source distribution used the 23 source points that were input on the ksrc card.
the criticality problem was scheduled to ski 3 cycles and run a total of 503 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1413 neutron histories and 500 active cycles with 250887 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 252300 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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Tmcnp version 4a td=10/01/93 04/27/96 19:32:52
HRAEARERRERAAAERANRARAA RN NRRAEARRNARRAEN AR AR AR RRRE AR TR A RR RN TRk hdddhd prObid = 04/27/96 19:32:52
INP=3E15W081 OUTP=3E1508.0
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 15% Water 8.0% U-Np 02
g- c k-inf Optimization For Positive Water Coefficient
- C
4- [ SPHERE
5- 1 1 5.55564768346-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- c 5 3 8.61040596000-2 1 -2 IMP:N=1 & Tuff/Water Reflector
- C
8- c OUTSIDE WORLD
9- c 30 0 2 IMP:N=0 $ Void
}?- 30 0 1 IMP:N=0 $ Void
12~ c SURFACES
13- 1* s 000 10.00 $ *Infinite FISSILE SPHERE
}g- c 2 ] 000 174.51 $ REFLECTOR
- c
ua;zing. this surface has been replaced by a surface of type so
17- MODE N
18- KCODE 500 1 3 503
19- KSRC 0 0 O 1 0 0 -1 00 0 1 0 0-1 0 0 0 1 0 0 -1
20- 11 0 1-1 0 1 0 1 1 0 -1
21- 11 0 -1-1 0 -1 0 1 -1 0 -1
22- 0 1 1 0 -1 1 0 1 -1 0 -1 -1
23- 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
24- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
25- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.144935-2 $ At
26- 1001.50C 9.226854-3 $ an
27~ 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
28- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Mi
29- 11023.50C 3.199178-4 19000.50C 4.517670- $ 47
30- MT1 LWTR.O1Y ! $ Wa
31- C M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3
32- c 8016.50C 4.063067-2
33- c 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4
34- c 11023.50C 3.477367-4 19000.50C 4.910511-4
35- c MT3 LWTR.OIT
36- PRINT
1 initial source from ksrc card. print table 90
1keff results for: Farfield Criticality - Sphere of Transmuted 3.0E 20GWD 15X Water 8.0% U-Np 02 probid = 04/27/96 19:32:52
the initial fission neutron source distribution used the 23 source points that were input on the ksrc card.
the criticality problem was scheduled to ski 3 cycles and run a total of 503 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1464 neutron histories and 500 active cycles with 251063 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 252527 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 99 percent confidence lLevel, but not at 95 percent
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k{trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.00676 with an estimated standard deviation of .00109
the estimated 68, 95, & 99 percent keff confidence intervals are 1.00567 to 1.00786, 1.00459 to 1.00894, and 1.00388 to 1.00964

the estimated collision/absorption neutron removal lifetime = 8.21E-05 seconds With an estimated standard deviation of 1.53E-07
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1mcnp version 4a ld=10/01/93 04/27/96 12:38:38
Kbk ARh kbbb wdhhhbhrhdbbrbrbhh bbb kbbb hhkh kb rhrhbkbhhrhkhiikkiiit probid = 04/27/96 12:38:38
INP=3E47W08C OUTP=3C4708.0
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 47% Water 8.0% U-Np 02
g- [ k-eff Optimization For Positive Water Volume Coefficient
- C
4- - C SPHERE
5- 1 1 8.50824092506-2 -1 IMP:N=1 $ Uranium/Tuff/Water
?- 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- C
8- c OUTSIDE WORLD
18- 30 0 2 IMP:N=0 $ Void
1- c SURFACES _
12- 1 S 000 150.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2- 2 S 000 210.00 $ REFLECTOR
- C
warning. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 O 1 00 -1 00 0 1 0 0-1 0 0 0 1 0
19- C 110 1-1 0 1 0 1 1 0 -1
20- c -1 1 0 -1-1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1 -1 0 -1 -1
22- C 11 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
24- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 4.129133-2 $ At
25- 1001.50C 2.891081-2 $ an
26- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
29- MT1 LWTR.O01T $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Wi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 $
34- MT3 LWTR.O1T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 47X Water 8.0% U-Np 02 probid =  04/27/96 12:38:38
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to;ski 3 cycles and run a total of 1003 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1498 neutron histories and 1000 active cycles with 500461 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 501959 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .98706 with an estimated standard deviation of .00067
the estimated 68, 95, & 99 percent keff confidence intervals are .98638 to .98773, .98571 to .98840, and .98528 to .98884

the estimated collision/absorption neutron removal tifetime = 9.01E-05 seconds with an estimated standard deviation of 1.39E-07
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“imcnp version ‘4a "LaETUT0T9s 04720796 T4 ITST5T
************************************************************************* probid = 0[./27/96 1[‘:15:37
INP=3E4OW0BC OUTP=3C4008.0

1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 40% Water 8.0% U-Np 02
%- c k-eff Optimization For Positive Water Volume Coefficient
- c
b4- c SPHERE
5- 1 1 7.86236115346-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- c OUTSIDE WORLD
18- 30 0O 2 IMP:N=0 $ Void
1- C SURFACES
12- 1 ] 000 150.00 $ FISSILE SPHERE
Warning. this surface has been replaced by a surface of type so
12- 2 S 000 210.00 $ REFLECTOR
- c
warning.. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 O 1 0 O -1 0 © 0 1 0 0-1 0 0 0 1 0
19- c 1 1 0 1-1 0 1 0 1 1 0 -1
20- c 110 -1-9 0 -1 0 1 -1 0 -1
21- C 0o 1 1 0 -1 1 0o 1 -1 0 -1 -1
22- c 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
24 - 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.913840-2 $ At
25- 1001.50C 2.460494-2 $ an
26- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
29- MTT LWTR.O01T $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Wi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 $
34- MT3 LWTR.01T $ Wa
35- PRINT

1 initial source from file srctp

tkeff results for: FarField Criticality - Sphere of Transmuted 3.0 20GWD 40X Water 8.0X% U-Np 02 probid = 04/27/96 16:15:37
the initial fission neutron source distribution uas read from the srctp file named srctp
the criticality problem was scheduled to ski ;cles and run a total of 1003 cycles with nominal ly 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1533 neutron histories and 1000 active cycles with 500377 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 501910 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual coltision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .99684 with an estimated standard deviation of .00069
the estimated 68, 95, & 99 percent keff confidence intervals are .99615 to .99753, .99547 to .99821, and .99502 to .99866
the estimated collision/absorption neutron removal lifetime = 9.29E-05 seconds with an estimated standard deviation of 1.53E-07

----------------------------------------------------------------------- E R R LA L E R R R I
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Tmen version 4a ld=10/01/93 05/02/96 13:25:45
LA 222232 a2 222l i et AT d 2 R st X 2 X R R X222 2222} probid ™ 05/02/96 13:25:[.5
INP=3E35W08C OUTP=3E3508.0
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 35% Water 8.0% U-Np 02
§- c k-eff Optimization For Positive Water Coefficient
- c
4- c SPHERE
5- 1 1 7.40101845946-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.61040596000-2 1 -2 IMP:N=1 8 Tuff/Water Reflector
- c
8- C OUTSIDE WORLD
18- 30 0 2 IMP:N=0 $ Void
11- C SURFACES
12- 1 S 000 150.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
14- 2 S 000 210.00 $ REFLECTOR
- c
warning. this surface has been replaced by a surface of type so
15-
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 0 10 0 -1 00 0 1 0 0-1 0 0 0 1 0
19- c 1 1 0 1-1 0 1 0 1 1 0 -1
20- c -1 1 0 -1 -1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1 -1 0 -1 -1
22- c 11 11 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
264- 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.760059-2 $ At
25- 1001.50C 2.152933-2 $ an
26- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
29- MT1 LWTR.O1T $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Vi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 $
34- MT3 LWTR.O1T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 35X Water 8.0%X U-Np 02 probid = 05/02/96 13:25:45
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 3 cycles and run a total of 1003 cycles with nominally 500 neutrons ﬁer cycle.
this problem has run 3 inactive cycles wit 1433 neutron histories and 1000 active cycles with 500368 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 501801 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normatly distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = 1.00242 with an estimated standard deviation of .00075
the estimated 68, 95, & 99 percent keff confidence intervals are 1.00167 to 1.00317, 1.00093 to 1.00391, and 1.00044 to 1.00439

the estimated collision/absorption neutron removal lifetime = 9.45E-05 seconds with an estimated standard deviation of 1.58E-07
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1men version 4a Ld=10/01/93 05/02/96 14:50:47

***g***********************************************t********************* probid = 05/02/96 14:50:47

INP=3E30W08C OUTP=3E3008.0

1- FarfField Criticality - Sphere of Transmuted 3.0E 20GWD 30% Water 8.0% U-Np 02
%- g k-eff Optimization For Positive Water Coefficient
4- c SPHERE
5- 1 1 6.93967576546-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- [ OUTSIDE WORLD
18- 30 O 2 IMP:N=0 % Void
11- C SURFACES
12- 1 S 000 150.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2- g S 000 210.00 $ REFLECTOR
warning. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 O 1 0 0 -1 0 0 0 10 0-1 0 0o 0 1 0
19- c 11 0 1-1 0 1 0 1 1 0 -1
20- c -t1 0 -1-1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1 -1 0-1-1
22- C 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
24 - 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.606278-2 $ At
25- 1001.50C 1.845371-2 $ an
26- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
29- MT1 LWTR.O1TY $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Wi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 $
34- MT3 LWTR.OIT $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 30% Water 8.0X U-Np 02 probid =  05/02/96 14:50:47
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 3 cycles and run a total of 1003 cycles with nominally 500 neutrons Eer cycle.
this problem has run 3 inactive cycles wit 1441 neutron histories and 1000 active cycles with 499950 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 501391 fission neutron source histories.

all cells with fissionable materiat were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycte values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level



May 21 13:35 1996 File Name: P47C4-3.0E-20GWD-30W08U BBA000000-01717-0200-00016 REV 00  ATTACHMENT CXLIV - Page 2

the final estimated combined collision/absorption/track-length keff = 1.00163 with an estimated standard deviation of .00079
the estimated 68, 95, & 99 percent keff confidence intervals are 1.00084 to 1.00242, 1.00006 to 1.00320, and .99955 to 1.00371

the estimated collision/absorption neutron removal lifetime = 9.66E-05 seconds with an estimated standard deviation of 1.63E-07
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1mecnp version 4a Ld=10/01/93 05/02/96 16:50:03
******************t****************i*********************************f*** probid = 05/02/96 16:50:03
INP=3E25W08C OUTP=3E2508.0
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 25% Water 8.0% U-Np 02
g- c k-eff Optimization For Positive Water Coefficient
- C
4- C SPHERE .
5- 1 1 6.47833307146-2 -1 IMP:N=1 8 Uranium/Tuff/Water
g- 5 3 8.61040596000-2 1 -2 IMP:N=1 ¢ Tuff/Water Reflector
- c
8- c OUTSIDE WORLD
18- 30 © 2 IMP:N=0 $ Void
11- c SURFACES
12- 1 S 000 150.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2— 2 S 000 210.00 $ REFLECTOR
- . c
ua:ging. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 O 100 -1 00O o 10 0-1 0 c o0 1 0
19- c 1 1 0 1-1 0 1 0 1 1 0 -1
20- c -1 1 0 -1-1 0 -1 0 1 -1 0 -1
21- c ¢ 1 1 0 -1 1 0 1 -1 0 -1 -1
22- c 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
24~ 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.452497-2 $ At
25- 1001.50C 1.537809-2 $ an
26- 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50Cc 3.199178-4 19000.50C 4.517670-4 $ 47
29- MT1  LWTR.O01T : $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Wi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 $
34- MT3 LWTR.O1T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarfField Criticality - Sphere of Transmuted 3.0E 20GWD 25% Water 8.0% U-Np 02 probid = 05/02/96 16:50:03

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 3 cycles and run a total of 1003 cycles with nominally
this problem has run 3 inactive cycles wit 1488 neutron histories and 1000 active cycles with

500 neutrons

ﬁer cycle.
500779 neutron

istories.

this calculation has completed the requested number of keff cycles using a total of 502267 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the u‘test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level

the k( collision) cycle values appear
the k(absorption) cycle values appear
the k(trk length) cycle values appear



May 21 13:28 1996 File Name: P47C3-3.0E-20GWD-25W08U  BBA000000-01717-0200-00016 REV 00  ATTACHMENT CXLV - Page 2

the final estimated combined collision/absorption/track-length keff.= .99189 with an estimated standard deviation of .00081
the estimated 68, 95, & 99 percent keff confidence intervals are .99108 to .99270, .99027 to .99351, and .98974 to .99404

the estimated collision/absorption neutron removal lifetime = 9.80E-05 seconds Wwith an estimated standard deviation of 1.72E-07
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1men version 4a Ld=10/01/93 05/02/96 18:10:20
(X228 222222222223 22X 22232 22 2 222221222222 2222222 23X 2222232222222 X2 2 2127%) probid = 05/02/96 18:10:20
INP=3E20W08C OUTP=3E2008.0
1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 20X Water 8.0% U-Np 02
%- c k-eff Optimization For Positive Water Coefficient
- [
4- c SPHERE
5- 1 1 6.01699037746-2 -1 IMP:N=1 $ Uranium/Tuff/Water
g- 5 3 8.61040596000-2 1 -2 IMP:N=1 $ Tuff/Water Reflector
- c
8- c OUTSIDE WORLD
13- 30 © 2 IMP:N=0 8 Void
11- c SURFACES
12- 1 S 000 150.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2- 2 S 000 210.00 $ REFLECTOR
- c
Ha§ging. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 0 1 0 0 -1 00 0 1 0 0-1 0 0 0 1 0
19- c 1 1 0 1 -1 0 1 0 1 1 0 -1
20- c -1 1 0 -1 -1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1t 0 1 -1 0-1-1
22- [ 111 -1 11 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
24 - 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.298716-2 $ At
25- 1001.50C 1.230247-2 $ an
26~ 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ca
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
29- MT1 LWTR.01T $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Wi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 3
34- MT3 LWTR.O1T $ Wa
35- PRINT
1 initial source from file srctp

1keff results for: FarfField Criticality - Sphere of Transmuted 3.0E 20GWD 20X Water 8.0X U-Np 02 probid = 05/02/96 18:10:20

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 3 cycles and run a total of 1003 cycles with nominally

500 neutrons Eer cycle.
this problem has run 3 inactive cycles wit 1418 neutron histories and 1000 active cycles with

499908 neutron histories.

this calculation has comfleted the requested number of keff cycles using a total of 501326 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.
the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cytle values appear normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .97117 with an estimated standard deviation of .00082
the estimated 68, 95, & 99 percent keff confidence intervals are .97036 to .97199, .96955 to .97280, and .96902 to .97333

the estimated collision/absorption neutron removal lifetime = 9.98E-05 seconds with an estimated standard deviation of 1.87E-07
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Tmen| version 4a Ld=10/01/93 05/02/96 19:26:16

***E**************************tl‘i****************************i**i******** probid = 05/02/96 19:26:16

INP=3E15W08C OUTP=3E1508.0

1- FarField Criticality - Sphere of Transmuted 3.0E 20GWD 15% Water 8.0% U-Np 02
§- C k-eff Optimization For Positive Water Coefficient
- C
4- c SPHERE
5- 1 1 5.55564768346-2 -1 IMP:N=1 § Uranium/Tuff/Water
g- 5 3 8.61040596000-2 1 -2 IMP:N=1 § Tuff/Water Reflector
- [
8- [ OUTSIDE WORLD
13- 30 O 2 IMP:N=0 $ Void
11- [ SURFACES
12- 1 S 000 150.00 $ FISSILE SPHERE
warning. this surface has been replaced by a surface of type so
}2- 2 S 000 210.00 $ REFLECTOR
- C
ua:ging. this surface has been replaced by a surface of type so
16- MODE N
17- KCODE 500 1 3 1003
18- c KSRC 0 0 O 1 0 O -1 0 0 0 1 0 0-1 0 0 0 1 0
19- c 110 1-1 0 1 0 1 1 0 -1
20- c -110 -1-1 0 -1 0 1 -1 0 -1
21- c 0 1 1 0 -1 1 0 1 -1 0 -1 -1
22- c 1 1 1 -1 1 1 -1 -1 1 -1 -1 -1
23- M1 92234.50C 4.694450-7 92235.50C 3.825286-5 92236.50C 9.153184-6 $ Fi
24 - 92238.50C 1.905500-3 93237.50C 2.182926-6 8016.50C 3.144935-2 $ At
25- 1001.50C 9.226854-3 $ an
26~ 14000.50C 9.269607-3 13027.50C 2.118592-3 $ Ce
27- 26000.55C 1.140702-4 12000.50C 1.879523-4 20000.50C 4.628070-4 $ Wi
28- 11023.50C 3.199178-4 19000.50C 4.517670-4 $ 47
29- MT1  LWTR.O01T $ Wa
30- M3 1001.50C 3.142479-2 14000.50C 1.007566-2 13027.50C 2.302817-3 $ Ca
31- 8016.50C 4.063067-2 $ Wi
32- 26000.55C 1.239894-4 12000.50C 2.042960-4 20000.50C 5.030511-4 $ 47
33- 11023.50C 3.477367-4 19000.50C 4.910511-4 $
34- MT3 LWTR.O1T $ Wa
35- PRINT
1 initial source from file srctp
1keff results for: FarField Criticality - Sphere of Transmuted 3.0E 20GWD 15X Water 8.0% U-Kp 02 probid = 05/02/96 19:26:16
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 3 cycles and run a total of 1003 cycles with nominally 500 neutrons Eer cycle.
this problem has run 3 inactive cycles wit 1435 neutron histories and 1000 active cycles with 500781 neutron histories.
this calculation has comTleted the requested number of keff cycles using a total of 502216 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of fhe w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k¢ collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level.
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the final estimated combined collision/absorption/track-length keff = .93067 with an estimated standard deviation of .00088
the estimated 68, 95, & 99 percent keff confidence intervals are .,92979 to .93156, .92892 to .93243, and .92835 to .93300

the estimated collision/absorption neutron removal lifetime = 1.01E-04 seconds with an estimated standard deviation of 1.93E-07
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Tmenp version 4a 1d=10/01/93 05/16/96 11:06:44

WRATRRTRRN R EARRETNRARRE RN RARAAARA AR RARARAARRARARRNRAA RN R AR N RN probid = 05/16/96 11:06:[.[.

inp=s3020mz outp=s3020mz0

1- Far-Field Criticality Stud; - 3.0% /20 GWD/mt - 47% H20/ 18.5% UO2 (s3020mz)

2 c Calico Hills Tuff 1.137 g/cc .47 porosity - shells surrounded by tuff

3- C CELL SPECIFICATIONS

4- C INNER WATER REGION

5- 1 1 8.374149-2 -1 IMP:N=1

6- 2 2 8.509901-2 1 -2 IMP:N=1

7- 3 3 8.610406-2 2 -3 IMP:N=1

8- C OUTSIDE WORLD

18- 4 0 3 IMP:N=0

11- C SURFACE SPECIFICATIONS

12- 1 SO 40. $ INNER FUEL ZONE

13- 2 SO 80. $ INNER FUEL ZONE

}g- 3 SO 140, $ INNER FUEL ZONE

16- MODE N

17- KCODE 4000 1. 30 130

18- c KSRC 001 0010 00 -20 0029 02015 0 0 -55 -10 0 -40

19- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17

20- c MATERIAL SPECIFICATIONS

21- c (47 vol% water in calico Hills tuff) x .815 18.5 vol¥X UO2

22- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes

23- m1 1001.50c 2.561121-2 8016.50c 4.215845-2 11023.50c 2.834054-4

24 - 12000.50¢ 1.665012-4 13027.50c 1.876796-3 14000.50c 8.211662-3

25- 19000.50¢c 4.002067-4 20000.50c 4.099866-4 26000.55¢ 1.010513-4

26- 92234.50c 1.085591-6 92235.50c 8.845975-5 92236.50c 2.116674-5

27- 92238.50c 4.406469-3 93237.50c 5.048015-6

28- mt1 lwtr.01t

29- c (47 volX water in calico Hills tuff) x .9213 7.87 volX UO2

30- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes

31- m2 1001.50c 2.895166-2 16.50c 4.128059-2 11023.50c 3.203698-4

32- 12000.50c 1.882179-4 13027.50c 2.121585-3 14000.50c 9.282705-3

33- 19000.50c 4.524054-4 20000.50c 4.634610-4 26000.55¢c 1.142314-4

34- 92234.50c 4.618165-7 92235.50c 3.763125-5 92236.50c 9.004445-6

35- 92238.50c 1.874536-3 93237.50c 2.147453-6

36- mt2 lwtr.01t

37- c 47 vol% water in calico Hills tuff

38- m3 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4

39- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2

40- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4

41- mt3 Ilutr.01t

42- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 18.5% U02 (s3020mz) probid = 05/16/96 11:06:44
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 30 cycles and run a total of 130 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles Wit 120411 neutron histories and 100 active cycles with 399532 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 519943 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
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the k( collision) cycle values appear normatly distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = ,98472 with an estimated standard deviation of .00090
. , !
the estimated 68, 95, & 99 percent keff confidence intervals are .98382 to .98562, .98293 to .98651, and .98235 to .%98709

the estimated collision/absorption neutron removal lifetime = 8.37E-05 seconds with an estimated standard deviation of 2.37E-07



Jun 07 10:30 1996 File Name: s3020my.sum BBA00000C0-01717-0200-00016 REV 00 ATTACHMENT CIL - Page 1

Tmen version 4a Ld=10/01/93 05/16/96 07:29:34

***g*********************************************************************

inp=s3020my outp=s3020myO

probid = 05/16/96 07:29:34

1- Far-Field Criticality Studg - 3.0% /20 GWD/mt - 47% H20/ 18.5X% U02 (s3020my)
2 c Calico Hills Tuff 1.137 g/cc .47 porosity - shells surrounded by tuff
3- c CELL SPECIFICATIONS

4- [ INNER WATER REGION

5- 1 1 8.374149-2 -1 IMP:N=1

6- 2 2 8.509901-2 1 -2 [IMP:N=1

7- 3 3 8.610406-2 2 -3 [IMP:N=1

8- [ OUTSIDE WORLD

13- 4 0 3 IMP:N=0

11- C SURFACE SPECIFICATIONS

12- 1 $0 50. $ INNER FUEL ZONE

13- 2 SO0 100. $ INNER FUEL ZONE

}g- 3 S0 160. $ INNER FUEL ZONE

16- MODE N

17- KCODE 4000 1. 30 130

18- c KSRC 001 00610 00 -20 0029 02015 00 -55 -10 0 -40
19- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 5 5 0 10 30 17
20- c MATERIAL SPECIFICATIONS

21- c (47 volX water in calico Hills tuff) x .815 18.5 vol% UD2

22- c 3.0% Ooriginal Enrichment/ 20 GWD/MT decayed to Uranium isotopes
23- m1 1001.50c 2.561121-2 8016.50c 4.215845-2 11023.50c 2.834054-4
24- 12000.50c 1.665012-4 13027.50c 1.876796-3 14000.50c 8.211662-3
25- 19000.50c 4.002067-4 20000.50c 4.099866-4 26000.55c 1.010513-4
26- 92234.50c 1.085591-6 92235.50c 8.845975-5 92236.50c 2.116674-5
27- 92238.50c 4.406469-3 93237.50c 5.048015-6

28- mt1 lwtr.01t

29- c (47 vol¥X water in calico Hills tuff) x .9213 7.87 vol¥ UD2

30- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotoges
31- m2 1001.50c 2.895166-2 8016.50c 4.128059-2 11023.50c 3.203698-4
32- 12000.50c 1.882179-4 13027.50c 2.121585-3 14000.50c 9.282705-3
33- 19000.50¢c 4.524054-4 20000.50c 4.634610-4 26000.55¢c 1.142314-4
34- 92234.50c 4.618165-7 92235.50c 3.763125-5 92236.50c 9.004445-6
35- 92238.50c 1.874536-3 93237.50c 2.147453-6
36- mt2 twtr.01t
37- c 47 volX water in calico Hills tuff
38- m3 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
39- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
40- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
41- mt3 lwtr.01t

42- PRINT

initial source from file srct

p
1keff results for: Far-Field Criticality Study - 3.0%X /20 GWD/mt - 47% H20/ 18.5X%X U02 (s3020my)

the initial fission neutron source distribution was read from the srctp file named srctp
30 cycles and run a total of

the criticality problem was scheduled to
this problem has run 30 inactive cycles

sklg
Wit 120414 neutron

histories and

this calculation has completed the requested number of keff cycles using a total of
all cells with fissionable material were sampled and had fission neutron source points.

130 cycles ulth nominally
100 active cycles with

probid = 05/16/96 07:29:34

4000 neutrons

ﬁer cycle.
400502 neutron

istories.

520916 fission neutron source histories..

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
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the k{ collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k{trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = 1.01402 with an estimated standard deviation of .00089
the estimated 68, 95, & 99 percent keff confidence intervals are 1.01313 to 1.01491, 1.01225 to 1.01580, and 1.01167 to 1.01638

the estimated collision/absorption neutron removal lifetime = 7.57E-05 seconds wWith an estimated standard deviation of 1.83E-07
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1menp version 4a Ld=10/01/93 05/15/96 16:51:53
(2322232222222 X222 22 PR 22 X222 22 2t 2222 2222221222 222212z 12222284 probid = 05/15/96 16:51:53
inp=s3020mx outp=s3020mx0
1- Far-Field Criticality Stud; - 3.0% /20 GWD/mt - &47% H20/ 18.5% uU02 (s3020mx)
2- C Calico Hills Tuff 1.137 g/cc .47 porosity - shells surrounded by tuff
3- C CELL SPECIFICATIONS
4- C INNER WATER REGION
5- 1 1 8.374149-2 -1 IMP:N=1
6- 2 2 8.509901-2 1 -2 [IMP:N=1
7- 3 3 8.610406-2 2 -3 IMP:N=1
8- C QUTSIDE WORLD
18- 4 0 3 IMP:N=0
11- [ SURFACE SPECIFICATIONS
12- 1 SO0 57.4 $ INNER FUEL ZONE
13- 2 SO 114.8 $ INNER FUEL Z0NE
}g- 3 SO 174.8 $ INNER FUEL ZONE
16- MODE N
17- KCODE 4000 1. 30 130
18- C KSRC 001 0010 00 -20 0029 02015 0 0 -55 -10 0 -40
19- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
20- c MATERIAL SPECIFICATIONS
21- c (47 volX water in calico Hills tuff) x .815 18.5 vol¥X uU02
22- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
23- m1 1001.50c 2.561121-2 8016.50c 4.215845-2 11023.50c 2.834054-4
24 - 12000.50c 1.665012-4 13027.50c 1.876796-3 14000.50c 8.211662-3
25- 19000.50¢c 4.002067-4 20000.50c 4.099866-4 26000.55¢c 1.010513-4
26- 92234.50c 1.085591-6 92235.50c 8.845975-5 92236.50c 2.116674-5
27- 92238.50c 4.406469-3 93237.50c 5.048015-6
28- mt1 ILwtr.01t
29- c (47 volX water in calico Hills tuff) x .9213 7.87 volX UO2
30- c 3.0X original Enrichment/ 20 GWD/MT decayed to Uranium isotoges
31- m2 1001.50c 2.895166-2 8016.50c 4.128059-2 11023.50c 3.203698-4
32- 12000.50c 1.882179-4 13027.50c 2.121585-3 14000.50c 9.282705-3
33- 19000.50¢ 4.524054-4 20000.50c 4.634610-4 26000.55c 1.142314-4
34- 92234.50c 4.618165-7 92235.50c 3.763125-5 92236.50c 9.004445-6
35- 92238.50c 1.874536-3 93237.50c 2.147453-6
36- mt2 lwtr.01t
37- c 47 volX water in calico Hills tuff
38- m3 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
39- 12000.50¢c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
40- 19000.50¢c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
41- mt3 lwtr.01t
42~ PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 18.5% U02 (s3020mx) probid = 05/15/96 16:51:53
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominatly 4000 neutrons ﬁer cycle.
this problem has run 30 inactive cycles wit 120424 neutron histories and 100 active cycles with 400380 neutron histories.
this calculation has comTleted the requested number of keff cycles using a total of 520804 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption; and track-length keff cycle values are:
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the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-tength keff = 1,03012 with an estimated standard deviation of .00096
the estimated 68, 95, & 99 percent keff confidence intervals are 1.02916 to 1.03108, 1.02820 to 1.03204, and 1.02758 to 1.03267

the estimated collision/absorption neutron removal lifetime = 7.10E-05 seconds with an estimated standard deviation of 1.62E-07
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Tmcnp version 4a Ld=10/01/93 05/16/96 12:46:13
W e v e dle e e e e e o e e o e e o o o o ok Y A e o o o e o e e e o o o o O o e o o o o e e e o ok e e e o o ke e e o e ok e ok o e o ok el e e o probid = 05,16/96 12:(’6:13
inp=s3020ms outp=s3020msO
1- fFar-Field Criticality Stud; - 3.0% /720 GWD/mt - 47% H20/ 18.5% UO2 (s3020mr)
2- c Calico Hills Tuff 1.137 g/cc .47 porosity - shells surrounded by tuff
3- [ CELL SPECIFICATIONS
4- C INNER WATER REGION
5- 1 1 8.374149-2 -1 IMP:N=1
6- 2 2 8.577020-2 1 -2 [IMP:N=1
7- 3 3 8.610406-2 2 -3 IMP:N=1
8- [ OUTSIDE WORLD
18- 4 0 3 IMP:N=0
11- [ SURFACE SPECIFICATIONS
12- 1 S0 53.0 $ INNER FUEL ZONE
13- 2 SO 106. 0 $ INNER FUEL ZONE
}é- 3 SO 166.0 $ INNER FUEL ZONE
16- MODE N
17- KCODE 4000 1. 30 130
18- c KSRC 001 0010 00 -20 0029 02015 0 O -55 -10 0 -40
19- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
20- C MATERIAL SPECIFICATIONS
21- c (47 volX water in calico Hills tuff) x .815 18.5 vol%X UD2
22- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
23- m1 1001.50¢c 2.561121-2 8016.50c 4.215845-2 11023.50c 2.834054-4
24- 12000.50c 1.665012-4 13027.50c 1.876796-3 14000.50c 8.211662-3
25- 19000.50c 4.002067-4 20000.50c 4.099866-4 26000.55¢c 1.010513-4
26- 92234.50c 1.085591-6 92235.50c 8.845975-5 92236.50c 2.116674-5
27- 92238.50c 4.406469-3 93237.50c 5.048015-6
28- mt1 lwtr.01t
29- c (47 vol?% water in calico Hills tuff) x .973857 2.6143 volX U02
30- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium |sotoges
31- m2 1001.50c 3.060325-2 8016.50c 4.084656-2 11023.50c 3.38645
32- 12000.50c 1.989551-4 13027.50c 2.242615-3 14000.50c 9.812251-3
33- 19000.50c 4.782136-4 20000.50c 4.898998-4 26000.55¢c 1.207479-4
34- 92234.50c 1.534087-7 92235.50c 1.250056-5 92236.50c 2.991146-6
35- 92238.50c 6.226936-4 93237.50c 7.133528-7
36- mt2 lutr.01t
37- [ 47 vol% water in calico Hills tuff
38- m3 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
39- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
40- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
41- mt3 lutr.01t
42- PRINT
1 initial source from file srctp
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 18.5% UO2 (s3020mr) probid = 05/16/96 12:46:13
the initial fission neutron source distribution was read from the srctp file named srctp
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominal ly 4000 neutrons ger cycle.
this problem has run 30 inactive cycles wit 119975 neutron histories and 100 active cycles wWith 399641 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 519616 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
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the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .97622 with an estimated standard deviation of .00087
. .
the estimated 68, 95, & 99 percent keff confidence intervals are .97535 to .97710, .97449 to .97796, and .97392 to .97853

the estimated collision/absorption neutron removal lifetime = 7.81E-05 seconds with an estimated standard deviation of 1.98€-07
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1mcnp version 4a ld=10/01/93 05/16/96 11:07:55
NREKRARERERER TR RARRTRARARNT R h Rk kh R hhd Rk hk bk kkhhkhrrdddk ki hkkdd probid - 05/16/96 11:07:55
inp=s3020mr outp=s3020mro
1- Far-Field Criticality Stud; - 3.0% /20 GWD/mt - 47% H20/ 18.5% UO2 (s3020mr)
2- C Calico Hills Tuff 1.137 g/cc .47 porosity - shells surrounded by tuff
3- C CELL SPECIFICATIONS
4~ C INNER WATER REGION
5- 1 1 8.374149-2 -1 IMP:N=1
6- 2 2 8.577020-2 1 -2 [IMP:N=1
7- 3 3 8.610406-2 2 -3 IMP:N=1
8- C OUTSIDE WORLD
18- 4 0o 3 IMP:N=0
11- [ SURFACE SPECIFICATIONS
12- 1 s0O 55.0 $ INNER FUEL ZONE
13- 2 so 110.0 $ INNER FUEL 20NE
:g- 3 S0 170.0 $ INNER FUEL ZONE
16- MODE N
17- KCODE 4000 1. 30 130
18- c KSRC 001 0D10 00 -20 0029 02015 0O -55 -10 0 -40
19- C 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
20- c MATERIAL SPECIFICATIONS
21- c (47 volX water in calico Hills tuff) x .815 18.5 vol% U0O2
22- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
23- m1 1001.50c 2.561121-2 8016.50c 4.215845-2 11023.50c 2.834054-4
24- 12000.50c 1.665012-4 13027.50c 1.876796-3 14000.50c 8.211662-3
25- 19000.50c 4.002067-4 20000.50c 4.099866-4 26000.55¢ 1.010513-4
26- 92234.50c 1.085591-6 92235.50c 8.845975-5 92236.50c 2.116674-5
27- 92238.50c 4.406469-3 93237.50c 5.048015-6
28- mt1 lwtr.01t
29- c (47 volX water in calico Hills tuff) x .973857 2.6143 volX UO2
30- c 3.0X% oOriginal Enrlchment/ 20 GWD/MT decayed to Uranium lsotoges
31- m2 1001.50c 3.060325-2 016.50c 4.084656-2 11023.50c 3.38645
32- 12000.50c 1.989551-4 13027.50c 2.242615-3  14000.50c 9.812251-
33- 19000.50¢c 4.782136-4 20000.50c 4.898998-4 26000.55c 1.207479- 6
34- 92234.50c 1.534087-7 92235.50c 1.250056-5 92236.50c 2.991146-6
35- 92238.50c 6.226936-4 93237.50c 7.133528-7
36- mt2 lwtr.01t
37- c 47 volX water in calico Hills tuff
38- m3 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
39- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
40- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55¢c 1.239894-4
41- mt3 lwtr.01t
42- PRINT
1 initial source from file srctp
1keff results for: Far-Field Cr!t!callty Study - 3.0X /20 GWD/mt - 47% H20/ 18.5X UO2 (s3020mr) probid = 05/16/96 11:07:55
the initial fission neutron source d|strlbut|on uas read from the srctp file named srctp
the criticality problem was scheduled to sklﬁ 0 cycles and run a total of 130 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 30 inactive cycles wit 120047 neutron histories and 100 active cycles with 400573 neutron histories.
this calculation has comgleted the requested number of keff cycies using a total of 520620 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points. '

the results of the w test for normality applied to the individuat cotlision, absorption, and track-length keff cycle values are:
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the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .98701 with an estimated standard deviation of .00091
the estimated 68, 95, & 99 percent keff confidence intervals are .98610 to .98792, .98520 to .98883, and .98461 to .98942

the estimated collision/absorption neutron removal lifetime = 7.62E-05 seconds with an estimated standard deviation of 2.09E-07
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Tmecnp version 4a Ld=10/01/93 05/16/96 08:18:27

oo e o o e e e v e e e v e o W o e o o e e o o o R e o o o o o e e O e e e o e e e o e ek o e o o S A e W O R o o o 9 o o o e e o o e e e ok ok probid = 05/16/96 08:18:27

inp=s3020mq outp=s3020mq0

1- Far-Field Criticality Stud; - 3.0% /720 GWD/mt - 47% H20/ 18.5% UO2 (s3020m?)
2- c Calico Hitlls Tuff 1.137 g/cc .47 porosity - shells surrounded by tuff
3- c CELL SPECIFICATIDNS
4- [ INNER WATER REGIDN
5- 1 1 8.374149-2 -1 IMP:N=1
6- 2 2 8.577020-2 1 -2 [IMP:N=1
7- 3 3 8.610406-2 2 -3 [IMP:N=1
8- c OUTSIDE WORLD
18- 4 0 3 IMP:N=0
11- C SURFACE SPECIFICATIONS
12- 1 SO 57.4 $ INNER FUEL ZONE
13- 2 SO 114.8 $ INNER FUEL 20NE
}g- 3 SO 174.8 $ INNER FUEL ZONE
16- MODE N
17- KCODE 4000 1. 30 130
18- c KSRC 001 0D10 00-20 0029 02015 0 0 -55 -10 0 -40
19- c 0 -50 -20 -30 0 -13 0 -10 60 0 0 -25 -30 -15 -56 55 0 10 30 17
20- c MATERIAL SPECIFICATIONS
21- c (47 volX water in calico Hills tuff) x .815 18.5 vol% Uo2
22- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
23- m1 1001.50c 2.561121-2 8016.50c 4.215845-2 11023.50c 2.834054-4
24 - 12000.50c 1.665012-4 13027.50c 1.876796-3 14000.50c 8.211662-3
25- 19000.50¢c 4.002067-4 20000.50c 4.099866-4 26000.55¢c 1.010513-4
26- 92234.50c 1.085591-6 92235.50c 8.845975-5 92236.50c 2.116674-5
27- 92238.50c 4.406469-3 93237.50c 5.048015-6
28- mt1 Ilwtr.01t
29- c (47 volX water in calico Hills tuff) x ,973857 2.6143 vol% UD2
30- c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotoges
31- m2 1001.50c 3.060325-2 8016.50c 4.084656-2 11023.50c 3.386458-4
32- 12000.50c 1.989551-4 13027.50c 2.242615-3 14000.50c 9.812251-3
33- 19000.50c 4.782136-4 20000.50c 4.898998-4 26000.55c 1.207479-4
34- 92234.50c 1.534087-7 92235.50c 1.250056-5 92236.50c 2.991146-6
35- 92238.50c 6.226936-4 93237.50c 7.133528-7
36- mt2 lwtr.01t
37- c 47 volX water in calico Hitls tuff
38- m3 1001.50c 3.142479-2 8016.50c 4.063067-2 11023.50c 3.477367-4
39- 12000.50c 2.042960-4 13027.50c 2.302817-3 14000.50c 1.007566-2
40- 19000.50c 4.910511-4 20000.50c 5.030511-4 26000.55c 1.239894-4
41- mt3 lwtr.01t
42- PRINT
1 initial source from file srctp
1keff results for: Far-field Criticality Study - 3.0% /20 GWD/mt - 47% H20/ 18.5% U02 (s3020mq) probid = 05/16/96 08:18:27
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 30 inactive cycles wit 120338 neutron histories and 100 active cycles with 398819 neutron histories.
this calculation has comfleted the requested number of keff cycles using a total of 519157 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
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the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 99 percent confidence level, but not at 95 percent
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .99386 with an estimated standard deviation of .00092
the estimated 68, 95, & 99 percent keff confidence intervals are .99293 to .99478, .99202 to .99570, and .99142 to .99630

the gstimated collision/absorption neutron removal lifetime = 7.41E-05 seconds with an estimated standard deviation of 1.83E-07
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Jun 07 10:47 1996 File Name: ¢3020nb.sum

1mcn version 4a td=10/01/93 05/28/96 12:45:58

***g*****i*******t*******************************************t***********

inp=c3020nb outp=c3020nbo

probid =  05/28/96 12:45:58

1- Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ &4.6% UO2 (c3020nb)
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - inf cylinder reflected by tuff
3- [ CELL SPECIFICATIONS

4- C INNER WATER. REGION

5- 1 1 8.372894-2 -1 3 -4 IMP:N=1

6- 2 2 8.423019-2 1 -2 3 -4 IMP:N=1

7- c 3 2 8.610406-2 -2 4 -5 IMP:N=1

8- C OUTSIDE WORLD

18- 4 0 2:-3:4 IMP:N=0

1- C SURFACE SPECIFICATIONS

12~ 1 cz 61 $ INNER FUEL ZONE

13- 2 cz 121 $ reflector

14- 3* pz 0 $ center

15- 4* z 385 $ end

16- 5 pz 445 $ reflector

17- :

18- MODE N

19- KCODE 4000 1. 25 125

20- c KSRC 001 0010 0020 0029 02015 0 055 -10 O 40

21- c 0 -520 -30 013 0 -10 26 5 50 125 -3 15 56 55 80 10 30 17

22- c 00100 00200 0020 0 0 290 0 20 150 0 0 355 -10 0 240
23-7¢ c 0 -5 220 -30 0 313 0 -10 260-3 -30 325 -3 15 356 5 5 380 10 30 317 ”
24 - [ MATERIAL SPECIFICATIONS

25- c (40 vol% water in calico Hills tuff) x .954 4.6 vol% UO2

26~ c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
27- m1 1001.50c 2.551426-2 8016.50c 4.191775-2 11023.50c 3.75556-4
28- 12000.50c 2.206397-4 13027.50c 2.487043-3 14000.50c 1.088171-2
29- 19000.50c 5.303352-4 20000.50c 5.432952-4 26000.55c 1.339085-4
30- 92234.50c 2.699309-7 92235.50c 2.199540-5 92236.50c 5.263081-6
31- 92238.50c 1.095663-3 93237.50c 1.255182-6

32- mt1 lwtr.01t

33- c 40 vol% water in calico Hills tuff
34- m2 1001.50c 2.674450-2 8016.50c 4.158162-2 11023.50c 3.936641-4
35- 12000.50c 2.312785-4 13027.50c 2.606963-3 14000.50c 1.140641-2
36- 19000.50c 5.559069-4 20000.50c 5.694918-4 26000.55¢ 1.403653-4
37- mt2 lwtr.01t

38- PRINT

initial source from file srct

1 P
1keff results for: Far-Field Criticality Study - 3.0% /20 GWD/mt - 40% H20/ 4.6% UO2 (c3020nb) probid = 05/28/96 12:45:58

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 25 cycles and run a total of 125 cycles with nominally

4000 neutrons ﬁer cycle.
this problem has run 25 inactive cycles wit 99796 neutron histories and 100 active cycles with

399700 neutron histories.

this calculation has completed the requested number of keff cycles using a total of 499496 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied

the k( collision) cycle values appear
the k(absorption) cycle values appear
the k(trk length) cycle values appear

to the individual collision, absorption, and track-length keff cycle values are:

normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
normally distributed at the 95 percent confidence level
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the final estimated combined collision/absorption/track-length keff = .79262 with an estimated standard deviation of .00077
the estimated 68, 95, & 99 percent keff confidence intervals are .79185 to .79338, .79109 to .79414, and .79059 to .79464

the estimated collision/absorption neutron removal lifetime = 1.45E-04 seconds with an estimated standard deviation of 2.63E-07



