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Development of a Standard Data Base
for FBR Core Nuclear Design (XIII)

- Analysis of Small Sample Reactivity Experiments at ZPPR-9 -

Wakaei Sato™, Manabu Fukushima*?,
Makoto Ishikawa ",

Abstract

A comprehensive study to evaluate and accumulate the abundant results of fast reactor
physics is now in progress at O-arai Engineering Center to improve analytical methods and
prediction accuracy of nuclear design for large fast breeder cores such as future commercial
FBRs. The present report summarizes the analytical results of sample reactivity experiments at
ZPPR-9 core, which has not been evaluated by the latest analytical method yet. The intention
of the work is to extend and further generalize the standard data base for FBR core nuclear
design.

The analytical results of the sample reactivity experiments (samples: PU-30, U-6, DU-
6, SS-1 and B-1) at ZPPR-9 core in JUPITER series, with the latest nuclear data library JENDL-
3.2 and the analytical method which was established by the JUPITER analysis, can be concluded
as follows: '

The region-averaged final C/E values generally agreed with unity within 5% differences
at the inner core region. However, the C/E values of every sample showed the radial space-
dependency increasing from center to core edge, especially the discrepancy of B-1 was the
largest by 10%.

Next, the influence of the present analytical results for the ZPPR-9 sample reactivity to
the cross-section adjustment was evaluated. The reference case was a unified cross-section set
ADJ98 based on the recent JUPITER analysis. As a conclusion, the present analytical results
have sufficient physical consistency with other JUPITER data, and possess qualification as a part
of the standard data base for FBR nuclear design.

*1} Reactor Physics Research Gro{Jp, System Engineering Technology Division, O-arai
Engineering Center, INC
*2) Nuclear Engineering System Incorporation
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Table 4.2 Descriptions of Reactivity Samples

for ZPPR~9

Principal Dimensions (in.) Sample
sample ID i Element (w/o) Length 0.D. Mass (g)
U-6 U235 93.19 2.173 G.300 % 46,8887
DU-6 U238 99,78 2.173 0.300 ) 47 .4269
PU=-30 Puz23o 88.93 2.173 0.300 i 33.0907
PU240-R Puz240 80.70 1.880 0.329 ; 13.776

i
B-1 B1l0O 92.85 2.174 0.401 { 4.1928
Na-5 Na 100 2.173 0.400 i 4.178
Fe-1 Fe 100 2.172 0.389 33.277
Ni-1 Ni 99.99 2.173 0.390 37.916
Cr-3 Cr 100 2.173 0.375 26.999
Mo-1 Mo 99.95 2.173 0.390 43.398
ss-1 SUS304 100 2.173 0.390 | 33.435
Be(-2 Bed 99 2.173 0.390 12,4559
Poly-2 ~ 2.172 0.2005 1,062
Mn-1 Mn 99.99 2.173 0.398¢ 18.010
Ta-1 Ta 99,990 2.174 0.389 70.504
WR-2 U233 99.54 2.000 (foils) 13.7358
EU503-3 Eul51,153 100 2.163 0.402 i 9.9634
cf252 (fission - - -
neutrons)
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F=4.1 PU-B0Y > TAEBARRIGESH
IR KNI A EERIECY i E ATy | FEATTPOAEIE |8 - A IE| WIERC/EE C/E"?
149-49 0.677 +0.0004 0.718 0.982 0.989 1.030 1.022
149-48 0.676 +0.0006 0.717 0.985 0.989 1.033 1.023
149-47 0.673 +0.0006 0.715 0.987 0.989 1.037 1.024
149-46 0.669 £0.0006 0.710 0.990 0.989 1.038 1.024
149-45 0.663 +0.0006 0.703 0.992 0.989 1.041 1.026
149-44 0.657 £0.0007 0.695 0.994 0.989 1.040 1.024
149-43 0.648 £0.0006 0.685 0.996 0.989 1.042 1.025
PG 149-42 0.638 +0.0006 0.673 0.999 0.989 1.043 1.025
149-41 0.627 £0.0006 0.660 1.001 0.990 1.043 1.025
149-40 0.610 +0.0006 0.645 1.003 0.991 1.050 1.031
149-39 0.597 +0.0006 0.627 1.005 0.990 1.046 1.029
149-38 0.578 £0.0006 0.608 1.008 0.992 1.052 1.035
149-37 0.556 +0.0004 0.587 1.010 0.992 1.057 1.041
149-36 0.534 £0.0008 0.563 1.012 0.993 1.060 1.045
149-35 0.510 £0.0007 0.536 1.014 0.993 1.059 1.047
149-34 0.477 +0.0007 0.504 1.016 0.995 1.067 1.057
149-33 0.441 +0.0006 0.466 1.017 0.998 1.074 1.064
149-32 0.399 +0.0008 0.424 1.019 1.006 1.087 1.072
149-31 0.347 £0.0008 0.365 1.019 1.017 1.091 1.067
SRR 149-30 0.283 +0.0007 0.295 1.021 1.016 1.084 1.059
149-29 0.216 +0.0008 0.223 1.021 1.015 1.066 1.041
149-28 0.157 +0.0009 0.153 1.025 1.006 1.008 0.984
149-27 0.104 +0.0008 0.094 1.023 0.990 0.918 0.903
[(E7Z ¥ v N 14926 0.062 £0.0007 0.053 1.023 0.979 0.855 0.838
149-25 0.039 +0.0006 0.028 1.023 0.986 0.744 0.708
149-24 0.021 £0.0006 0.015 1.023 1.006 0.724 0.660

1) Bfr 1 ¢ HERIEMEET Y T AY 4 TWESTEE R TV D,

RER, EBRERR Refl5) 2 LICHNTRSTS 5 A Clhkeh b ¢ 2B L7,
(*2) IFS-3-1208E % LEHEEE A L &8,

920-1002 0076N.IL ON[



#®4.2 U-6Y > TINBFRARICERT

R 7H) AL iE EER{ECY FEHEFF BV | IR TR IE |8 - bWl IE| WiERC/EE C/E"
149-49 0.612 £0.0006 0.654 0.977 0.989 1.032 1.056

149-48 0.610 £0.0007 0.653 0.983 0.989 1.041 1.059

149-47 0.610 £0.0008 0.651 0.986 0.989 1.040 1.056

149-46 0.606 +£0.0007 0.647 0.989 0.989 1.045 1.057

149-45 0.603 +0.0010 0.641 0.992 0.989 1.043 1.054

14944 0.596 +0.0008 0.633 0.994 0.989 1.046 1.056

149-43 0.586 +0.0008 0.624 0.997 0.990 1.050 1.059

GELEIFCHN 149-42 0.580 =0.0008 0.613 0.999 0.990 1.046 1.054
149-41 0.568 +0.0008 0.601 1.001 0.990 1.048 1.056

149-40 0.555 +0.0007 0.587 1.003 0.991 1.052 1.060

149-39 0.541 £0.0008 0.571 1.006 0.991 1.052 1.061

149-38 0.522 +0.0008 0.553 1.008 0.992 1.059 1.069

149-37 0.504 -£0.0008 0.533 1.010 0.992 1.059 1.070

149-36 0.480 +0.0008 0.510 1.012 0.993 1.067 1.079

149-35 0.456 +0.0008 0.483 1.014 0,994 1.066 1.080

149-34 0.424 +0.0007 0.450 1.016 0.995 1.074 1.089

149-33 0.387 £0.0008 0.415 1.019 0.997 1.087 1.102

149-32 0.343 +0.0008 0.365 1.020 1.005 1.092 1.098

149-31 0.296 +0.0010 0.313 1.020 1.018 1.095 1.088

SRR 149-30 0.243 +:0.0008 0.254 1.022 1.012 1.083 1.081
149-29 0.186 +0.0010 0.192 1.022 1.018 1.071 1.061

149-28 0.142 £0.0008 0.138 1.025 1.008 1.009 1.003

149-27 0.097 +0.0008 0.093 1.025 0.982 0.960 0.977

X7 T w4y N 14926 0.063 +0.0010 0.056 1.024 0.981 0.890 0.896
149-25 0.040 £0.0008 0.031 1.024 0.989 0.781 0.768

149-24 0.020 £0.0007 0.017 1.024 1.012 0.883 0.830

G B ¢ EEEFHHEMEIRY T 4 LHEFBER TV,

@y EEREEE (Ref15) # 3 & IR Rl B ) AT‘Ih/kgﬁ‘B ¢ L:ﬁ?ﬁ'laf:o
(*2) IFS-3-ROMHIEL LEHEMEZER L &R,

920-1002 00¥6N.L ONI[



F4.3 DU-6H > TR EERISES?

T Yy afi i EERETY " | TR FRORIE {834 - 2y ] WIEHC/EE C/E"?
149-49 -0.042 +0.0006 -0.045 0.964 0.993 1.020 1.016
149-48 -0.043 £0.0006 -0.045 0.976 0.992 1.009 0.992
149-47 -0.044 +0.0006 -0.045 0.983 0.992 1.004 0.983
149-46 -0.044 £0.0007 -0.045 0.987 0.992 0.995 0.971
149-45 -0.045 +0.0007 -0.044 0.990 0.993 0.970 0.942
149-44 -0.042 £0.0008 -0.044 0.993 0.993 1.021 0.990
149-43 -0.041 +0.0008 -0.043 0.995 0.993 1.044 1.015
AR 149-42 -0.043 +0.0007 -0.042 0.997 0.993 0.977 0.947
149-41 -0.038 +0.0007 0.041 1.000 0.994 1.082 1.049
149-40 -0.040 +0.0006 -0.040 1.002 0.994 1.003 0.974
149-39 -0.038 +£0.0007 -0.039 1.004 0.995 1.041 1.010
149-38 -0.035 £0.0008 -0.038 1.006 0.995 1.075 1.043
149-37 -0.035 £0.0006 -0.037 1.008 0.996 1.048 1.016
149-36 -0.035 £0.0007 -0.035 1.011 0.997 0.999 0.972
149-35 -0.034 £0.0007 -0.033 1.013 1.000 1.001 0.975
149-34 -0.030 £0.0007 -0.031 1.016 1.002 1.063 1.035
149-33 -0.028 0.0007 -0.028 1.020 1.006 1.034 1.002
149-32 -0.022 +0.0006 -0.025 1.023 1.003 1.158 1.124
149-31 -0.019 0.0006 0.019 1.019 1.005 1.064 1.038
AN AR 149-30 -0.012 £0.0007 -0.014 1.023 1.001 1.206 1.177
149-29 -0.006 +0.0006 -0.008 1.021 1.016 1.459 1.421
- 149-28 0.001 £0.0007 -0.003 1.039 0.987 - -
149-27 0.004 +0.0006 -0.001 1.063 1.087 - -
E75 7w N 14926 0.003 +0.0007 0.000 1.042 1.254 - -
149-25 0.001 £0.0008 0.000 1.033 1.308 - -
149-24 0.001 £0.0007 0.000 1.028 1.200 - -

(*1) 8L ¢, BMFEBEEY >IN ZHESEER TS,

REL, EBERE (Refll5) £ b LICEMBRTWY I ATk b ¢ 12BER L7
(*2)JFS-3-1R20OMIEL LA EEHEH L &S,
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4.4 SSIY L TABFARGESD

EEEC s ARLE EERE" FEHeEr B Eer | TR FRVRIE (3555 - Aviatfi IE| MIERCER C/E"
149-49 0020 £0.0006 -0.020 0.993 0.994 0.973 0.975
149-48 -0.018 +0.0008 0,020 0.988 0.995 L1t 1.12¢
149-47 -0.017 £0.0008 -0.020 0.987 0.994 1129 1.142
149-46 0020 £0.0006 -0.020 0.988 0.995 0.983 0.999
149-45 -0.017 £0.0006 -0.020 0.990 0.994 1.128 1.139
149-44 -0.018 +0.0007 0,019 0.992 0.995 1.058 1.071
149-43 -0.018 £0.0006 -0.019 0.995 0.995 1.050 1.057
PIBIE L 149-42 -0.017 £0.0008 -0.019 0.997 0.994 1.117 1.127
149-41 0.015 £0.0007 -0.018 0.999 0.996 1.214 1.222
14940 -0.016 +0.0007 -0.018 1.002 0.997 1.097 1.102
149-39 -0.016 +0.0009 -0.017 1.004 0.994 1.059 1.108
149-38 -0.014 +0.0007 -0.017 1.006 0.997 1.221 1.239
149.37 -0.015 +0.0006 -0.016 1.008 0.997 1.100 1.111
149-36 -0.014 £0.0007 -0.016 1.010 0.999 1.102 1.122
149-35 -0.015 +0.0006 -0.015 1.012 0.997 1.030 1.044
149-34 0012 +0.0009 0,014 1.13 1.000 1.233 1.254
149-33 -0.013 £0.0007 -0.013 1.013 1.002 1.030 1.051
149-32 -0.009 £0.0006 -0.012 1.014 1025 1.359 1.355
149-31 0.004 £0.0006 -0.008 1.011 1055 1.988 1.965
CAS PR 149-30 -0.004 +0.0008 -0.005 1.034 1.038 1.178 1.192
149-29 0.003 +0.0008 -0.001 0.942 1.304 - -
149-28 0.010 +0.0008 0.003 1.003 1.037 - -
149-27 0.008 +0.0006 0.004 1.026 1.036 - -
(E7F w4y h 149-26 0.004 +0.0007 0.002 1.025 0.999 - -
14925 0.003 £0.0009 0.001 1.024 0.928 - -
149-24 0.003 +0.0008 0.000 1.023 0.896 - -

N EEE ¢, BREBIHEERY Y TN 4 IHEFBIN T 5,

MEE. EBEREE Refll5) £33 LICHUERT OS5 A Tlhkgh b ¢ IZBR L7,
(*2) IFS-3-ROMELR LT EELFEA LR
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}4.5 B-1¥ > TIBAERGEST

TR MR FERECN HEiat ey | FEXFROEIE |80 - Aot E| WIERC/RE C/E

149-49 -0.850 +0.0008 -0.842 0.945 0.990 0.928 0.871

149-48 -0.865 +0.0010 -0.841 0.965 0.990 0.929 0.872

149-47 -0.868 +0.0011 -0.838 0.977 0.990 0.934 0.878

149-46 -0.863 +0.0012 -0.832 0.984 0.990 0.940 0.882

149-45 -0.857 +£0.0012 -0.825 0.989 0.990 0.943 0.885

149-44 -0.853 £0.0012 -0.815 0.992 0.990 0.939 0.883

149-43 -0.840 0.0009 -0.803 0.995 0.991 0.943 0.889

PRI 14942 -0.827 +0.0010 -0.789 0.998 0.991 0.944 0.893

149-4] -0.806 £0.0011 -0.773 1.000 0.991 0.951 0.901

149-40 -0.791 £0.0010 -0.755 1.002 0.992 0.949 0.903

149-39 -0.770 £0.0011 -0.734 1.004 0.992 0.950 0.908

149-38 -0.743 1:0.0012 -0.710 1.007 0.993 0.957 0.917

149-37 -0.712 £0.0013 -0.684 1.009 0.994 0.964 0.929

149-36 -0.686 £0.0011 0.662 1.012 0.996 0.972 0.942

149-35 -0.647 £0.0013 -0.627 1.015 0.997 0.980 0.954

149-34 -0.609 +0.0009 -0.587 1.019 0.999 0.982 0.963

145-33 -0.564 £0.0013 -0.547 1.025 1.002 0.996 0.983

149-32 -0.506 +0.0013 -0.495 1.029 1.006 1.012 1.003

149-31 -0.428 +0.0016 -0.426 1.024 1.008 1.028 1.030

SR L 149-30 -0.340 £0.0013 -0.339 1.024 1.011 1.032 1.029

149-29 -0.253 £0.0015 -0.249 1.025 1.008 1.017 1.019

149-28 -0.166 +0.0013 -0.163 1031 - 1.006 1.017 1.012

149-27 -0.098 +0.0011 -0.087 1.033 1.040 0.958 0.943

(E7F 7y N 14926 -0.049 +£0.0011 -0.043 1.029 1.025 0919 0.892
149-25 -0.024 +0.0009 -0.020 1.027 1.017 0.884 -
149-24 -0.013 £0.0012 -0.010 1.026 1.016 0.830 -

CDBA ¢, BRFHEBERY Y AL BTN EhTW2,
PREN, EBRERR Refls) %3 LIEMBRTOY S ATvked b ¢ (2B LI,
() IFS-3-ROWMERSBEE2ERA L 42,
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£46 BEYLTUEBEDIINF—H% (FOROEE)

QB-] Y ANEIRE

REGION GROUP FISSION ABSORPTICN SLOWING-DOWN LEAKAGE GRP.TOTAL
1 0.00000E+0D -3.35004E-08 -1.42727E-08 -3.94721E-11 -4.78125E-08
2 0.00000E+00 -1.57303E-07 -1.503B6E-08 -9.52797E-11 -1.72437E-07
3 0.00000E+00 -3.14348E-07 -7.46384E-08 -1.91326E-10 =3.859178E-07
4 0.00000E+D0 -6.16548E-07 -1.34375B-07 -1.63949E-10 -7.51087E-07
1 0.00000E+DQ -3.86575E-07 -5.67984E-08 -5.95230E-11 -4 .43433E-07
6 0.00000E+00 -2.22463E-06 -1.99984E-07 -9.68458E-11 -2.42472E-06
7 0.00000E+00 -4.4%4%0E-06 -2,68515E-07 9.24989E-12 -4.76341E-06
] 0.00000E+00 ~7.11865E-06 -2.29701E-07 4.72837E-11 -7.34830E-06
i 0.000D00E+00 -7.936950E-06 -1.13549E-07 5.41406E-11 -8_05045E-~06
16 0.00000E+00 -8.36033E-06 1.15105E-08 4.97519E-11 -B.34877E-06
11 0.00000E+00 -8.01289E-06 5.74760E-08 3.651028-11 -7.95538E-06
12 0.000D0E+00 -6.61B17E~-06 4.54471E-08 1.79204E-11 -6.57271E-06
13 0.00000E+00 -3.B84659E-06 1.68585E-08 5.05924E-12 -3.82972E-06
14 0.0000DE+DD ~1.05372E-05 5.73195E-08 3.423562-11 -31.04798E-05
15 0.00000E+90 -7.87443E-06 1.85208E-08 2.66196BE-12 -7.85589E~06
16 0.00000E+D0 -4.009578-06 B8.57301E-09 9.69525E-12 -4_00099E-06
17 0.000C0E+00 -1.B3592E-06 3.76951E-09 5.89111E-12 -1.83215E-06
18 0.00000E+00 -7.99480E-07 0.00000E+00 4.58235E-12 -7.99476E-07
21814 0.00000E+Q0 —7.51779E-05 -8_.87396E-07 -3.45460E-10 -7.60657E-05
@Pu-30 ¥ T VRIGHEE :
REGION GROUP FISSION ABSORPTION SLOWING-DOWN LEAKAGE GRP.TOTAL
1 2.81537E-07 -8.99763E-08 -1.27358E-08 -5.46554E-11 1.78770E~07
2 9.75078B-07 -3.14931E-07 -4.92131E-08 -1.25195E-10 6.10809E~-07
3 2.35397E-06 -8.02015E-07 -1.04859E-07 -2.00225E-10 1.44690E-06
4 3.35233E-06 -1.12095E-06 -1.11772E~-07 -1.80626E-10 2.11939E-06
5 3.51591E-06 -1.06387E-06 -4.15631E-08 -5.27175E-11 2.41042E-06
6 8,32082E-06 -2.56609E-06 ~6.38889E-08 -6.61168E-11 5.68078E-06
7 9_.26846E-06 -2.86699E-06 -3.77284E-08 6&.67150E-12 6.36375E-06
8 -93390E-06 -3.02152E-06 .59367E~-08 4.33534E-11 6. 86649E-06
9 9. 04104E-06 -2.67406E-06 -1.67787E-08 5.45151E-1i1 6.35026E-06
10 7.50706E-06 -2.30268E-06 -5.08154E-10 4.86853E-11 5.20392E-06
11 5.31994E-06 -1.B1331E-06 1.48324E-08 3.00877E-1l 3.52148E-06
12 3.50949E-06 -1.41378E-06 4.13836E-02 1.25162E-11 2.09986E-06
13 1.70052E-06 -7.83008E-07 9.03678E-10 2.9005%E-12 9.18415E-07
14 4.15250E-06 -1.89198E-06 3,15005E-09 1.56665E-11 2.26369E-06
15 2.84524E-06 -1.35367E-06 7.54689E-10 1.00210E-11 1.45234E-06
16 1.21475E-06 -6.35131E-07 4.5465S1E-10 2.88751E-12 5.80077E-07
17 4.433B1E-07 -2.33215E-07 1.93691E-10 1.,31029E-12 2.10361E-07
18 2.27196E~-07 -1.23014E-07 0.00000E+00 9.B896B8B5E-13 1.02183E-07
S 7.39631E-05 -2.50722E~-05 -4.605568-07 -4,49926E-10 4.84299E-05
QU6 > TR FINE
REGYON GROUP FISSION ABSORPTICN SLCWING-DOWN LEAKAGE GRP. TOTAL
1 2.22770E-07 -6.48583E-08 -3.23372E-08 -6.71B66E-11 1.25507E-07
2 6.60050E-07 -2.49079E~07 -9.6773SE-08 -1.56656E-10 3.14041E-07
3 1.59771E-06 -6.54790E-07 -2.17293E-07 -2,49169E-10 7.25377E-07
4 2.24764E-06 -9.21702E-07 -2.06735E-07 -2.17737E-10 31.11898E-06
s 2.43870E-06 -9.27387E-07 -6.20913E-08 -6.30419E-11 1.44916E-06
é 6.09010E-06 -2.39399E-06 -1.03475E~07 -7.99B02E-11 3.59256E-06
7 7.99425E-06 -3.15981E-D6 -9.96362E-08 8.17556E-12 4,73481E-06
3 1.00284E-05 -4.00703E-06 -6.37298E-08 5.22616E-11 5.9576BE-06
9 1.01432F-05 -3.94B1BE-06 -1.55566E-08 6.81823F-11 6.17950E-06
10 9,37229E-06 -3.52749BE-06 -1,99678E-10 6.27256E-11 5.84467E-06
11 7.62490E-06 -2.82823E-06 4.0B064E-0% 4.04425E-11 4.80080E~06
12 5.40942E-06 -2.11623E-06 3.04%992E-0% 1.67426E-11 3.29626E-06
13 2.82841E-06 -1.1571BE-06 1.21350E-09 3.94995E-12 1.67245E-06
14 7.05901E-06 -3.07301E-06 4.34342E-09 2.22005B-11 3.99036E-06
15 4.64270E-06 -2.23047E-06 1.19%902E-05 1.43705B-11 2.41344E-06
16 1.92304E-06 -9.88072E-07 6.90773E-10 4.16307E-12 9.35659E-07
17 6.58771E-07 -4.18045E-07 &,68721E-10 2.18727E-12 2.41396E-07
18 2.05137E-07 -1.47927E-Q7 (,G0C00E+00 1.24107E-12 5.72112E-08
s 8.11465E-05 -3.2B135E-05 -8.82586E-07 -5,37127E-10 4_744998-05
ODU6 Y > T EISHE
REGION  GROUP FISSICN ABSORPTICON SLOWING-DOWN LERKAGE GRP.TOTAL
1 1,32923E-07 -2.71251E-08 -4.25086E-08 -6.75319E-11 6.32219E-08
2 3.35890E-07 -1.29952E-07 -1.10553E-07 -1.5545%E-10 9.52299E-08
3 7.05343E-07 -2,99968E~07 -3.11178E-07 -2.50073E-10 9.39464E-08
4 7.78390E~07 -3.39003E-07 -3,21591E-07 -2.23139E-10 1.17574E-07
5 6.95783E-08 -1.06301E-07 -1.134%9E-07 -6.36395E-11 -1.50285E-07
6 2.03011E-08 -2.29645E~07 -5.34121E-08 -7.90429E-11 -2.62835E-07
7 1.90154E-08 -2.70240E-07 -5.83319E-08 8.03943E-12 -3.09548E-07
8 2.32594BE-08 -3,59870E-07 -§.44943E-08 5.12207E-11 -4.01053E-07
9 2.35553E-08 -4.91324E-07 -2,67988E-08 6.33306E-11 -4,94504E-07
10 2.17908E-08_=-5,70997E~-07 -3,25602E-10 5.44929E-11 -5.49477E=07
1 1.7921SE-08 -4.78216E~07 4,11951E-09 3.30287E-11 -4.56142E-07
12 1.27785E-08 -3,16841E-07 3.75313E-09 1.32984E-11 -3.00296E-07
13 6.79270E-09% -1.36119E-07 1.28682E-09 2.99004E-12 -1.28037E-07
14 1.84781E-08 -2.81769E-07 4.59068E-09 1.34404E-11 -2.58687E-07
15 1.30182E-08 -1.86177E-07 9.58200E-10 7.11734E-12 -1.72193E-07
16 5.70531E-09 -5.94797E-08B 7.62779E-10 2.01489E-12 -5.30096E-08
17 2.14189E-09 -3.34044E-08 4.76143E-10 1.02503E-12 -3.07853E-08
18 7,59660E-10 -1.11272E-08 0.00000E+00 3.92100E-13 -1,03672E-08
SUM 2.20764E-06 -4.32756E-06 -1.08674E-06 -5.88494E-10 -3.20723E-06



JNC TN9400 2001-026

®/4T7 YTV EBOHOEBRBOBRERE

B-1¥ 70 PU3DY TN u-6%- > 7 DU-64 > 7L
E.G.| B-10Cap. | Pu-239 Cap. | Pu-239 Fis. Sum U-235 Cap. U-235 Fis. Sum U-238 Cap.
1 4.50E-04 -3.00E-08 3.94E-(03 3.94E-03 -6.00E-08 2.86E-03 2.86E-03 9 87E-05
2 2.14E-03 -5.64E-06 1.40E-02 1.40E-02 -1.07E-05 8.62E-03 8.61E-03 745E-04
3 4.35E-03 -1.00E-04 3.31E-02 3.30E-02 -2.18E-04 2.03E-(2 2.01E-02 3.77E03
4 8.49E-03 -3.31E-04 4.75E-02 4.71E-02 -8.48E-04 2.91E-02 2.82E-02 1.18E-02
5 5.34E-03 -6.25E-04 5.21E-02 5.15E-02 -1.52E-03 3.42E-02 3.26E-02 2.86E-02
6 3.07E-02 -3.16E-03 1.24E-01 1.21E-01 -6.16E-03 8.59E-02 T.97E-02 7.75E-02
7 6.30E-02 -6.50E-03 1.42E-01 1.35E-01 . -117E-02 1.17E-01 1.05E-01 9.28E-02
8 9.97E-02 -9.27E-03 1.55E-01 1.46E-01 -1.95E-02 1.50E-01 1.31E-01 1.22E-01
9 1.11E-01 -1.04E-02 1.45E-01 1.34E-01 2. 12E-02 1.56E-01 1.35E-01 1.66E-01
10 1.17E-01 -1.21E-02 1.22E-01 1.09E-01 -1.95E-02 1.47E-01 1.27E-01 1.90E-01
11 1.11E-01 -1.22E-02 8.55E-02 7.33E-02 -1.50E-02 1.19E-(1 1.04E-01 1.54E-01
12 9.04E-02 -1.16E-02 5.52E-02 4.36E-02 ~-1.15E-02 8.25E-02 7.10E-02 9.79E-02
13 5.00E-02 -7.02E-03 2.53E-02 1.83E-02 -5.76E-03 4.06E-02 3.48E-02 4.02E-02
14 1.37E-01 -1.45E-02 5.69E-02 4.24E-02 -1.58E-02 9.63E-02 8.05E-02 6.92E-02
15 9.50E-02 -8.16E-03 3.40E-02 2.58E-02 -1.03E-(02 5.50E-02 4.47E-02 3.94E-02
16 4.10E-02 -3.33E-03 1.16E-02 8.22E-03 -3.81E-03 1.83E-02 1.45E-02 1.07E-02
17 | 146E-02 | -7.36E-04 | 2.88E-03 | 215603 | -1.51E-03 | 428803 | 277603 | 4.70E.03
18 | 452603 | -181E-04 | 875E-04 | 6.94E-04 | -333E-04 | 740E-04 | 4.07E-04 | 1.04E-03
2.0E-01 —0—B- 19>
~8— PU-30% > FiLSum
1.8E-01 —&— -6 > 7 H-Sum
1.6E-01 + ——DU-6% >
1.4E-01
1.2E-01
i
& 1.0E-01
@
8.0E-02
6.0E-02 -
4.0E-02 -
2.0E-02 -
0.0+00 &

18 17 16 15 14 13 12 11 10 @
TaN¥—F




4.8 ZPPR-OIFLOZEEFEAY > TIVRISECEEE &0

MR ERpE GATI)— PR S BIAF L B7S vy b
JFS-3-J2(fli IE&E L) 1.111 + 0.075 1.504 +0.332 -
$S-1 SUS304(100%) |JFS-3-IR2(GHIEA D) -
JFS-3-13.2(fH1EME L) 1.103 = 0.074
JFS-3-13.2(#1EF 1) 1.099 + 0.076
JFS-3-T2(#HIE#E L) 0.996 £ 0.030 1.190 £ 0.142 -
DU-6 U238(99.78%) |JES-3-I2(1EH 1) - -
JES-3-132(EHE L) 1.030 % 0.032
JFS-3-J32(H#IEA 1) 1.023 =+ 0.033
JFS-3-12iBIE4E L) 1.033 & 0.013 1.045 £ 0.032 0.778 £ 0.098
PU-30 Pu239(98.93%) [JFS-3-I2(#IEA 1) - - -
JFS-3-13.2(HEE L) 1.057 £ 0.004 1.033 £ 0.033 0.800 % 0.097
JES-3-I32(WHIEHE 1) 1.048 £ 0.012 1.068 + 0.034 0.810 =+ 0.093
JFS-3-J2(f L £ L) 1.066 + 0.014 1.066 - 0.034 0.868 * 0.077
U-6 U235(93.19%) |JFS-3-12(WHEF 1) - - -
JFS-3-J3.2(fHIEfE L) 1.063 £ 0.005 1.034 % 0.035 0.866 % 0.076
JFS-3-J3.2(HIEH V) 1.054 +0.014 1.070 % 0.036 0.878 £ 0.074
JES-3-I2(FIEM L) 0.922 + 0.015 0.976 % 0.011 0.814 + 0.076
B-1 B10(92.85%) |JFS-3-J2(#1EH 1) 0.909 = 0.033 1.019 & 0.010 0.918 £ 0.026
JFS-3-132(f1E&E L) 0.963 = 0.009 0.987 =+ 0.009 0.851 % 0.042
JFS-3-32GWIEA D) 0.953 % 0.020 1.021 + 0.008 0.898 % 0.056

(1) AHeMit, JENDL-3.20 $HRFH B K C/EE,
(i¥2) £OBADOMHEIL, TERETH S,

(E3) Buiiaid, BEREFSREVOT, B L1,

970-100% 00¥6N.L ONI
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DESEEATH D, LTI, FEBWERITICLELERE ZOFMERETRT,
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S| TWMEER B ABENREA YV aRRIISE L CTEERFEMLAZETDH
5o

(1) EMEBERFEOBEVIZL HREL, BEEYEHDOERFEDEE, ¥
Y INERIEBIER T EOEND 2 BEYE X2, MEENEROEREIZL SR
EIE, BEELVBIOIEREEVOENHEELER TS L &, FFIEETVE
WEEFNVDEZBEIZRY) AN, T, Y TUVERDEBOVEREIZ L H5RE
121Z, Isolated Lump EF NV EHEETFNOELZBREICNY) ANz, CROMRER
A L CTERRTHEBROER T EDEWVIZL AERELE L7,

(2) BiESREBLIU Xy V2RI BBER, BEIREA v V2R DBEL T
BEHLTEADBELIREL. SHAOFMTHWEHERRE A v L 23ROE
HHFEZLLTIORT,

AR
W IEEEEIC L A RUBEIL, SNPERT3D 24 Y 18 B, S4 THEY Y INVRIEE Y

KT EHEIC L AEEEEIR, BEA v Y2 b EA Yy VAL ARIDERER L,

WRA v L a~fHF L TRIBEZ KDL, LEMFEROLT#HERNRL L
A v aihE
BRBIMEEEFERLT, Ay 2B Ay a2 TRIEEZEHR L. MED

HEIG, BRA Y Va~tELKILEZRD %, HMF)7EIL, JUPITER DERAE

DFEEFLT, HEX v L2 BT A 2FOHBICHAITEEZL 2N AR

TWwbd, 2y aihBEd, COERA Y a/MERIGELEER vy o lRENLLE L

720 M. ZORMBEERODEIER LR EIL, Ty TNO B2 EE S EEREE AT
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IR EDRFAEIN T EEE60L O (EBEFTE 2 — F PERKY O K i Zer
GHF T a illRDEND) THAB,

5. 1. 4 CE1&E

BT TVRISER, KBRS L FAERIC, FLPLPBFMIZ I8~ LT
HWEASTONTVE, FERFETE, 20 b0RELELZEEL, FOMNEBETO CE
EzHRAT 5, AFRLIL, AAFECHL. ARG, SMIELHRRO 3 T2,
CE fEiZ, RISESAEREIZ,. SUNEBD CEfZR/PMEFEICL Y 74074271,
ZORBPHL 3 DDNED CEEEZRET S, 5112, 7V EE., £
RE, BTRESFOBHRT I L, M. XFD CEEO 74 v 571 » VEHEXD x
X, ZFEOZ xBOY M) v 7 AMNE 14949 £ L, Y M v 2 AUBEF—2Eb B L,
IMEINBEEIZR - TWA,

5. 2 IPEBRREOENG
- X EAENFEEL © 198 (185 HEHEME+ZPPR-9 SRR v TV RIGEE 13 RE45M)
- Wi TR A% TE - RUE (41 FE48)
% (13 #%7E) . U-235, U-238, Pu-239, Pu-240, Pu-241. C-12, O-16.
Na-23. Fe. Cr, Ni, B-10, B-11 (B {X. ¥ EmizfE)
Bow . A REL IR, FEE M AELRT R, o RTERE. T,
o EdH72 ) ORBPETE (v)  BHEARY MU, FHEEARE (1) .
ERPETEE S
- WAL S# 7 — ¥ : JENDL-3.1 N\— X ?'95 4E 10 H IR
+ (U-238 Inelastic . JENDL-3.2) + (B-10. B11 &)
- MIERE AN F—F 18
- BREE{REL | JENDL-3.2 X — X
-EELY MY v 2 AWERE B L 2w
- I AEAGME - C/E 18 - BRI A E T
- NaFA FRIGE CEfE | 2 AW EIC X 28R4 HH
- RICEGHABLUORGER . 74 4 VR~ 2D EER Y5
- Y TNV RIS R OEE - BATRRZEME B L v
- KERFRE | EBRREIR, ANL FlEZN—XIZLTwa,
- BEATERZ | JUPITERIF.GIC BIT B BATE D EE L, SHEHBERHDO50%E L T
LTw3,
- EEBR - BATRRZEIRE [ JENDL-3.2 N — A& e JFS-3-13.2(ADI98) R U & D
riRELTe F72, ZPPRO Y TNV T — A1, JUPITER %E.08B X UF ZPPR-9 4F.[»
DOMWRZIFE. AR e SHBEET TRV,

5. 3 WFEBHEORER
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SHEHER Y LTARBEEIIHE 2 dDid, ADI9S DOFEHFREKREFER LGS
DAY v IVRISEDEE (FEHREEE I F ABLE QAT v 7 2 #iE) &%
EpeRE S PR L7 2 F — AR RELGEDER 3 7T —ADKRTH 5, LTI, ADI9S
DAFT v T 204 —A% ADI98 (Step2) . 198 #ZHEMEIC L BRAEEIE S — A (I
L B2 EEREFE) % RISS+ZISW. 198 HEMIC L 2FEEIE — R (ERBRER) %
R185+Z9SWBIG) L 8§, S 512, B L L ADI9S DIFEHGFABICL 2HER LY
TRTH, F1L% ADI9S L FET,

(1) ADI98 DIFEHMARLFER Lm0y v I VRIRE

3% 52 i3, ZPPR-9 ¥ ¥ 7 NV7 — ADHEF % CE B & MEEFEISER T 25
HMEDRETHDH, ZDEPSH, ADIB (Step2) 7 — AL, T NVT—-AD CE &
%% 3~5% (B-1 4 TNT—RAEEL) U7V T - AOREEREICER Y 5%
Ml IasE 24 )~ SOMBETH I EFDDPL, FF Y TNVT—AD CE EOHFITKE
CHEL-EEIE, 5.1 10RT L9, BLORICEEEND Pu-239 & U238 TH
%,

—F. CE @B L7 B-1 4 ¥ FIVKIGER, FlP00 CE EFFEEE%L
LTHH 0.9 TEI L ., AENAELEO CE i 4%Eb L7z, /2, REBR CEME
I3, BEEGH (1s) 2BBLTVE, COREE LT, B-1 ¥ 7V TEREITRE
WIlEREE ADIO8 TRABMBABBIIED TRV EPREETHLEELLN
%o

() HrINVRICEREDT: 198 I X 2 IPEHIAEE (ERBEEEIE, S
BF& D o 72 R185+7Z9SW D&

FES CEHEERSIBIURS2IIRT, &Y ¥ TVRINEDOFHER C/E fHIX. B-
1 ¥ ZVKIGEORAE.GHLDAE, €T 1o DBERNICB ST o/, B-1 7
Vi, PRAEGHRLORER CE EFARE#HAZ B TVWA A, dil L7z ADI98 7 —
A LBV, C/EEA 1.0 ISEDE, AW CE L Y ES Nz, B-1 Y FVRIE
7 C/E fE7° ADI98 7 — A D4 & ) #9 3% A2 ETE S h B Ex, K53 II/RLIZHR
5., Pu-239 FELIG L U-238 HESUSHEZEL TWBH A, HFIC ADI98 77— X TIIEH
BB 1 HEASINTURP oI LDEENFKREDP SO LEELDH, ZhIE, B-
1 TVEBEILBWT, B 10 BERICICKERRENHL7-0THS, k54 £EH
5.5 124%, PLHLO B-1 Y FVRIGE I T 5 RERE T R Yo

70, B IVKIBELSEO JUPITERISS #4FED CE fElX. ADI98 FEE#SR LIt
BLTUTOL ) RERFBLONR, WBHEREZH 5.6~ 518 2777,

BE SR :

B —ADPFEHR CEFEIZ, K56 ICRTEIICEFELTERETH L, B5.7 121,
ZPPR-9 EE R x4+ 2 FERI% COF EOZ0OF5 2 ¥E - RIBEIZR Lz, TORP
5. ADJ98 7 — A & RI854+Z9SW 7 — A D C/E EFEMHOETLEIZES LI-dDid,
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Pu-239 ORSERIG. HERIG. MOBEARY Ml U-238 HERG. JEtsEl 7
ThH), MABRFTETKELFSTHLDOPFRLETHHI D25,

Na A4 FRUGE :

R185+Z9SW 7 — X OFR%S% C/E EiX, B 5.8 IR T & 9 IS SFL T ADI9S (1M~ %
PRSI RY, BRIVEEDESA LMD, 5.9 1213, ZPPRINa F 1 FRIBE (97
FRT7—+8 4 ¥ F) 7y —RAIZ2WT, REHHE CE HOZEOES 2HE - KIHEIZR
L7z CORPE, MBEBOQOHBETENKEVEE - UG &, Pu-239 OWERE. U-238
HERIC DM, Na FEEMEBELRIGE & U Pu-239, U-238 DERHETIRTHS I &
120

il kf I

BT —AOFER CEMEIZ,. 510 X DITE ALESALNRV, [5.11 3. ZPPR-9
FLDIPLFLARTEY F1LIZDWT, RENBOZOFS2HE - RIBEICELD
DTHD, ADI98 7 —R & RISS+ZISW 7 — ADFEEDEIL, Pu239 & U-238 D
FEPMHFEE, Pu-239, U-238 WEREITKEV, 72, RISS+ZISW 7 — A D F&its
BREL LTEML7: B-10 ORERCOFSENF LB E WV,

FUCEE 4G & FURER

FUSEES A D ADIO8 7 — A & R185+Z9SW 7 — A D% CEENEIL K 5.12~5.15
£ 9. ZPPR-10B JFLO—HEZFETRA 19BE L KBRS FPTIEIREILE L -
7o, BN TIERLALENA LSNP0ty T2, RIREROFEREYE 5.16~5.18
WRTAS, [FEAEETZR OV,

=

5.19(1)~ B0 5.19(7)ix, ADJ98 & RIS5+Z9SW 4 — X DIHER L O ERHEILE %
Yo ADI9S THENRICED TV ih o7z B-10 OFMEATERIL, R185+ZISW & —
AD §BE~10 B THBDEALI A SNz, MEOCTHEMERD = OEBOWEKRE
5% TH), BEEZBIALVWHEATEH L PR ) RELFEEL o,

(3) VU IVRIBEREDI: 198 HAFEIC X 2P ERRARHYE (EREEL AR (R
B o75E)

RI85+Z9SW(BIG)” — A D%k C/E E% K 5.5 IR T o &V TVRISE DL
C/E fEld, & TMENICB ST o7, RER CEEB L PHERERIRIL, FRTRL.
ZBFIICHEE L TREN TS, .

@) FAENEHEICHE B) 280 BELE8D WSSO
RI85+Z9SW 7 — AT, REMNRUEMEIHE B) 280 EALEDEVWESNE
RMTHEREE DB EZ N 520 1RT, T/, KR CE OLBERELYE 5.6
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LR, M REOWERRER L, FLADELERERTSHS U-238 £ Pu239
TEFIALND, —F., AER CE ENER, BFEEORELZETE, BLA
FEFROLNEV, TOIELY, WREFAEBIRMBIIED 2WIEER, MR THRE
ENBRELIAE, HOBHE - IBICE o THELTVWA I LD DD 5,



RE.1 FEHBEHED L HDIPPR-OY > TIVRISENC/EE, EERSE. miTHELIsS

HTNn

EEHYHE

firfg

C/EfH C/EfH | ibpause BT ERT5 (%)
SR WEFFIi§i) 7197479 B (| BEEH T v | @k Avia &5
58-1 |sUS304 :100% |PIIIEL A (149-49) 0.0043X+1.0602 | 1.060 4 (10) 1.0 0.0 0.5 1 0.5 1.6
PIE.CAL R (149-33) 1.129 5 (10) 0.0 0.0 i 0 0 1.0
DU-6 |U-238 : 100% AR (149-49) 0.0024X+1.0009 | 1.001 2 (10) 1.5 55 2.5 1 0.5 6.3
PP R {149-33) 1.039 4 (10) 0.5 55 1 0.5 0 5.6
Pu-30 |Pu-239 : 99% ARNELFE (149-49) 0.0027X+1.0244 | 1.024 2 (5) 0.5 1.0 1 1.5 0.5 2.2
Pu-239 ; 999 PEELH R (149-33) 1.068 2 (5) 1.5 1.0 1 0 0 2.1
SMEMRL g (149-30) 1.676 2 (5) 2.0 0.5 15 1 0.5 2.8
U-6 |U-235:93% MRl (149-49) 0.0027X+1.0297 | 1.030 2 (5) 0.0 1.0 1.5 1.5 0.5 2.4
PHRMECAME (149-33) 1.073 2 (5) 1.0 1.0 1 0 0 1.7
SRR (149-30) 1.081 2(5) 1.5 0.5 1.5 i 0.5 2.4
B-1 [BI0:93% PR (149-49) 0.005X+0.911 0911 2(5) 2.0 0.0 3 1 0.5 38
PR ARE (149-33) 0.991 2 {5) 1.0 0.0 1.5 0 0 1.8
SMAMEL e g (149-30) 1.006 2 (5) 0.0 0.0 15 1 0.5 1.9

CNDXOBEME, Ty 72 ChHh, 149492 ¥obT5,

(*2HEBTIRZITANLIEH} (PNC ZN9O410 92-278 p.170~p174) & V), Rz AREFNESE volal NO.12(1989) p20 L W BH L,
FEEMEL7ze Ei20 A v IMDMEE, ERBELKECRR - OFCHRREN LT o 2808 L7-{8,
CHERTRERD, BEFROSBEZHRALTVS,

920-1002 00¥6N.L ONI



NO.

A>T < B B LU B - S VA S O

10
11
12
13

#5.2 JENDL-3.2 X—Z#HESFEH ADIOS #ER L £BED

ZPPR-9 4 > 717 — X YRR O/E 16 & BRI IS RET 5 HAFIERE

(ABLE 275 72)

REACTOR CHARACTERISTICS

ZPPR-9
ZPPR~9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-%9

SUS-304 SAMPLE REACTIVITY (CC)
SUS-304 SAMPLE REACTIVITY (ICE
U-238 SAMPLE REACTIVITY (CC)
U-238 SAMPLE REACTIVITY (ICE)
PU-239 SAMPLE REACTIVITY (CC)
PU-239 SAMPLE REACTIVITY (ICE)
PU-239 SAMPLE REACTIVITY (OCM)
U-235 SAMPLE REACTIVITY (CC)
U-235 SAMPLE REACTIVITY ({ICE)
U-235 SAMPLE REACTIVITY (OCM)
B-10 SAMPLE REACTIVITY {(CC)
B-10 SAMPLE REACTIVITY (ICE)
B-10 SAMPLE REACTIVITY (OCM)

o o 0O 0O 0O Q0 0 o Q0o o0 O O

C/E VALUE

BEFORE AFTER

1
1
1
1
1
1
i
1
1
1
]
0
1

.0600
L1290
.0010
.0390
.0240
.0680
L0760
.0300
.0730
.0810
.9110
.9910
. 0060

1.0258
1.0716
0.9814
0.9959

1.0171

1.0404
1.0429
1.0012
1.0226
1.0250
0.9064
0.9642
0.9696

STANDARD DEVIATION { % )

VE

.00
.00
.00
.00
.00
.00
.00
.00

MO NN N RN WU

Q
(=]

2%
o
o

B
<
L]

2.00
2.00

M

RO NN RN ;oY

.60
.00
.30
.60
.20
.10
.80
.40
.70
.40
.80
.80
.90

GIMG

4.94
5.03
6.12
7.93
3.37
3.37
3.72
4.59
4.63
4.85
5.12
4.88
5.04

2

BN N R R PR RN NN W W

.05
.11
.16
.40
.63
.74
.79
.74
.83
.86
.14
.08
11

920-1002 00%6NI DN{



KO.

186
187
188
189
190
191
192
193
194
195
196
197
198

REACTOR CHARACTERISTICS

ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR~-9
ZPPR~9
ZPPR-9
ZPPR-9

SUS-304 SAMPLE REACTIVITY (CC)
SUS-304 SAMPLE REACTIVITY (ICE
U-238 SAMPLE REACTIVITY (CC)
U-238 SAMPLE REACTIVITY {ICE})
PU-239 SAMPLE REACTIVITY (CC)
PU-239 SAMPLE REACTIVITY (ICE)
PU-239 SAMPLE REACTIVITY (OCM)
U-235 SAMPLE REACTIVITY (CC)
U-235 SAMPLE REACTIVITY (ICE)
U-235 SAMPLE REACTIVITY (OCM)
B-10 SAMPLE REACTIVITY (CC)
B~10 SAMPLE REACTIVITY (ICE}
B-10 SAMPLE REACTIVITY (OCM)

O O O O O O O O O o O O o

C/E VALUE
BEFORE

1.0600
1.1290
1.0010
1.0390
1.0240
1.0680
1.
1
1
1
0
0
1

0760

.0300
.0730
.0810
L9110
L9910
.0060

AFTER

1.0093
1.047%
0.9845
0.9950
1.0109
1.0292
1.0306
0.9935
1.00%9
1.0115
0.9250
0.9796
0.9842

®5.3 R185+Z9SW (ADJIB+MDH > FILIISEE 13 #543404) k:tékﬁmiﬁ.:ﬁ?én’r:éw
FREERTH C/E(H L AR LI RE T 145

STANDARD DEVIATION ( % )

VE
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
2.00
2.00
2.00

B2 BB N N R R U

%]

Vid
1.60
1.00
6.30
5.60
2.20
2.10
2.80
2.40
1.70
2.40
3.80
1.80
1.90

GMG

4.54
5.03
.12
.93
.37
.37
.72
.59
.63
.85
.12
.88
.04

[2)]

[T Y S N FC R X S S S |

GM'G
2.09
2.11
1.57
1.75
0.95
0.96
1.01
1.02
1.01
1.05
1.38
1.23
1.24

- 920-T002 00¥6N.L ON{
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£ 5.4(1) FDHD B Y TURISEICHT 2 BERE

TARLE IPPR-9 B-10 SAMPLE REACTIVLTY (CC) {NEAYY NETAL) UNIT11,0E-4
KUCL. REACTION TOTAL 186 176 186 136 4G 131G 12§
§-135 LAPTURE -37 ¢ -2 -4 -3 -4 be ] -3
i-235 L] 55 -3 L] 17 38 b} § 10
1215 FISSION -61 -4 0 H 14 t3 0 0
#-735 ELAS.SCT q a ] 4 4 ¢ a ]
U-1335 IXEL.SCT a L 0 ] 9 ¢ 0 9
u-235 Lri] [ [ ] L] 0 1q (] [
u-135 RU-AYE, ~ 0 0 0 0 ] 13 ] 0
#2138 CAPTURE -7823  -32 ~208 -449 -1208 -1421 -539 -1012 -1138 -9%9 -531 -234 19 -1 135 10 3 0 2
u-132 L] -2225 2 0 0 ? 0 0 0 L [} ] ¢ 1] -6 +6) 854 -T79 -3TS -tad
u-138 FESSION -1981 L 4 ] L] ¢ ] a 0 0 L] 2 9 -6 -85 -T59 -679 -3 -1
w238 ELAS.SCT -T00 5 1z 17 14 53 9 3] 1) 11 -T8 -125 -8 -132 <72 +bd ea2  -1F 3
4-13s INEL.SCT 373 @ 4 0 ] L} ] Q ] ] 57 54 16 -9 126 279 182 LH 11
234 Lrd] -6 L 4 [ ] L] Q & ¢ 0 L] 0 4 @ 0 g q q -6
138 Ki-AVE, T4 o 0 0 ¢ 0 ] ¢ ] 1 ] 3 83 154 Mo 15 97 @
-3 LEVEL 1 i3 L 0 ] 3 9 ¢ 9 0 ] 57 38 I3 =47 T su -2 -3 -2
U-132 LEYEL 2 -fs a 0 0 ¢ [ ¢ L} ] ] 0 9 3 0 -4 -4 -5 -2 ]
u-1s LEVEL 3 a L 1] 0 ¢ L} L [ ] 0 ] [ 0 0 0 [ [ I 1
u-238 LEVEL 4 57 o ¢ ] [ | L 0 0 0 0 a 0 2 ) N L o 1] 0
B-238 LEVEL 5 21 [ 0 1] ¢ L ¢ [ [} 0 [ Q 0 9 13 7 0 ¢ 0
y-134 LEVEL & ] Q ] ] 4 9 L o 0 ] q Q 0 0 ] 4 -0 ] 1]
-3 LEVEL 7 1?2 0 ] q 4 0 [ L} ] [ ¢ 1 a L} L] » 0 0 ]
u-338 LEVEL 8 u“ L 0 ] 0 o L 0 0 a ¢ L ] 1 17 T 0 ] 0
-3t LEVEL 9 u 0 0 0 L 4 L 9 [} ¢ 4 bl ] ¢ 14 T 0 1] 1]
u-238 LEVEL 10 k] a 0 14 0 ] [ L} 0 0 3 4 0 4] th 10 0 0 0
-3 LEVEL 11 11 0 e -0 [ ] 0 0 Q ] 4 o 1} 0 ] H 0 0 4
=138 LEVEL 12 " 0 0 13 L 0 L ] 0 13 2 ¢ [ 4 3 ] 0 0 1]
U-238 LEYEL 13 19 0 0 [ . 0 L L 0 ¢ 0 o Q 0 % 10 L] 0 0
238 LEVEL 1 [ 0 ] o L 0 1 ] ] 3 L 0 ¢ 4 2 5 0 ] 0
§-138 LEVEL 15 12 Q ] [ L 0 0 ] 0 ] 0 ] ¢ ] A L] (1] 0 ]
-8 LEVEL 16 12 0 [ o 0 4] 0 0 ] ¢ L ] 9 0 § 12 0 [
¥-218 LEYEL 17 12 L} 0 % 0 0 0 o ] ¢ L 4 ¢ 0 4 ] [ 0 0
u-132 LEVEL 18 10 Q ] 0 L (] ] o 0 ¢ @ 0 0 0 4 ] 0 0 0
=233 LEVEL 19 7 0 0 o 0 [ 0 0 9 o 0 [} ¢ 0 2 H 1] 6 0
§-232 LEYVEL 20 1 L} [} ¢ 0 4 0 4 ] 0 @ 0 0 9 L] T q 0 0
¥-238 LEVEL 21 ] 9 0 L 0 Y 0 1] q ¢ L 4 o 0 1 5 (] 0 0
=132 LEYEL 22 ;] 0 0 ¢ 'l | ] ] & [ L 0 0 Q 3 ] [ (1] a
U-138 LEVEL 23 12 L} ] 0 0 (1] 0 0 o 4 L 0 [ 0 3 ] [ a 0
U-38 LEVEL 24 4 0 0 [ 0 0 4 4 ¢ 2 L 0 @ Q 1 3 ¢ 0 ]
g1 LEVEL 25 0 0 (] 2 9 ] q 9 ¢ ¢ L ] L 0 Q 0 g ¢ ]
y-138 LEVEL 26 T L} 0. o Q [} 0 0 o L L ] ° 0 H 5 o ] 13
U138 LEVEL 2?7 & L} 0 [ ¢ 0 ] 0 ] ¢ 0 0 L ] o 0 ? ] 14
-234 LEVEL 28 ¢ L} 0. 2 ¢ [/ [ 0 ¢ L 2 ] @ ¢ 0 0 ¢ ] o
u-238 LEYVEL 29 ¢ 0 0 [ 4 0 ¢ 0 [ L 0 0 o ] L 0 0 ¢ ¢
u-138 LEVEL 20 [ 0 0 Q. 4 0 0 ] ¢ 0 0 9 -0 0 0 0 9 ¢ 3
U118 LEVEL 31 ¢ 0 0 0 0 [/ 0 ] ¢ 0 o ] 0 0 Q 0 0 [ ¢
Y-8 LEYEL 32 4 Q ] ¢ 0 Q 0 0 o 2 0 (] L ! L} 0 ¢ ¢ o
-8 LEVEL 33 1] 0 0 L q [ ] Q ¢ L 0 9 0 [ 9 [ o ¢ ¢
o234 LEVEL 34 322 -0 [] Q 9 1] 4 0 o 0 o 1] 0 ¢ 0 151 75 81 15
PH-239 CIPTURE -2044 -37 127 =340 330 -519 -139 -181 ~125 ~-61 -W0 19 32 4 L H 1 [ ¢
PU-23% A0 =TI79 150 442 976 1604 1339 189 23S *1 -53§ -1229 ~1908 2268 -2416 -1234 +1219 -363 -J64 10}
p-239 FISSION -8543 65 238 551 498 492 47 I -5 -7 1275 -1790 -1%93 -2028 -1802 -950 -56% -285 -7
PU-239 ELAS,5CT -7 [ 9 1 4 5 1 3 § 5 1 -4 -8 -4 -4 ~4 -3 -1 3
PU-239 INEL.SCT 109 o [ ] 0 ] 0 ] ] ] 3 L] L] 12 10 i 26 11 1
PU-239 e 0 4 0 -0 9 9 4 0 9 ¢ 0 a L Q L 0 ¢ ] 9
PU-239 HU-AYE. 43 [ 0 13 4 0 ] 4] 13 o ¢ 1 4 ] 5 ] 1" ] 1
PU-240 CAPTURE  -278  -12 31 -49 ~-T0 <62 -4 -1 ~19 -12 -2 H 4 3 1 1 0 [ ]
PU-240 L1} Rh14) [ L] ] 10 T L 1 L] -4 -4 <12 -1 123 -133 -133 -100 -4 12
PU-240 FISSION  -d6% 0 L ] 5 3 0 1 -1 -5 -4 =11 =49 -10} -107 -10} 77 -33 -9
PU-240 ELAS.SCT 1 -0 Q (1] ¢ 1 L 0 t 1 L 0 -1 -1 ¢ 2 ] 0 0
PMI-240 INEL.SCT 10 0 o 0 ¢ 0 9 a 0 3 ¢ 0 @ [ 1 L] 4 1 0
PU-u0 LH ] 1 9 0 [ 3 o 0 L [ ] o 0 o 0 0 ¢ [ [} 0
PU-20 NU-AVE. 1 Q Q 0 o ¢ ? 2 0 ¢ o 0 ¢ [ 0 ] 1 L] (]
PU-241 CAPTURE =15 1] -3 -1 =4 -4 -1 -1 -1 ¢ ¢ 0 9 0 o 0 1] [ [
PU-241 W “41 2 9 2% 35 3 ] T t -9 -y -1 -3 - 13 13 -9 -3 1
P-4 FI1SSI0% =90 1 H 15 0 18 1 q -4 13 -2 -3 W U i1 -1 -7 -2 0
PU-241 ELAS.SET Q 0 3 ] ¢ 4 0 Q 0 ¢ 0 0 0 0 a ] g, 0 (]
PU-241 INEL.SCT 0 0 [ 0 o 0 2 q [} ] 4 0 ¢ 0 L ¢ 0 0 0
PU-T41 | ¥4 0 0 [ 0 ¢ 1] ? Q 0 ¢ Q 0 ¢ [ 0 ¢ (] 0 0
PU-241 NU-AVE. 0 0 L 0 3 ¢ 4 1 [ 4 ¢ Y ] [ 0 @ ¢ Q ']
PU-2a2 CAPTURE -2 0 [ ] -1 -1 L q 0 ¢ a 0 ¢ 0 @ o 1) 0 [
PU-242 A -& 0 [ 0 ¢ 1 L q [ 4 o 0 ¢ -1 -2 =2 -1 [ ]
PU-242 FISSION -4 0 ¢ 0 0 a 4 Q 0 ] ¢ 0 ¢ -1 -1 -1 -1 0 0
PU-242 ELAS.SCT 2 4 ¢ 0 0 L] L 0 [} ] ¢ 0 0 [} ¢ 0 L) 9 [}
PU-242 INEL.SET o 0 ¢ 0 a 0 9 L 0 [ ¢ q ¢ 0 2 o ] 0 L]
PU~2s2 NN [} 9 ] 0 0 0 ¢ L} 4 q ¢ ¢ ¢ 0 ¢ ¢ ¢ 0 0
PU-242 HU-4VE, 1} L a4 ¢ (1] 0 ¢ 0 0 9 ] q a [ ¢ L [ 0 0
M-t CAPTURE -4 L -3 <7 +12 -1t -1 3 -3 2 ] 0 1 0 @ L} [ ] 0
M-t W -2 9 ] 4 9 9 ¢ o 0 0 ] L} q -2 -1 -4 -T -3 4
AN-TM FISS10N -3 L q L ] 9 ¢ q 0 0 [ 4 ¢ -2 R -8 -% -2 0
- ELAS, SCT Q 0 0 a 0 ? ¢ ¢ 0 [ 4 o ¢ [ ¢ Q 0 0 0
FLEF2 INEL.SCT ] ? 9 ] 4 L o Q 0 ] ¢ L 9 [} [ L ] 0 4
AM-241 i & 2 ] 1] [ L} L L} 4 a ¢ ] [ [ 2 9 ] 0 ]
-4y XU-AVE. L] L q 0 [ L L L 0 0 ¢ 0 o 0 L 9 q 0 [



JNC TN9400 2001-026

£ 5.42) FOHDB1 Y TLRISECHT 5 BRERSY

(STRUCTURE , COOLANT & FIS$10K $SPECERUN)

Nt

1.0E-4

JTABLE IPPR-9  B-10 SANPLE REACFEVITY (CC)
#UCL.. REACTION TOTAL 186 176 1 156 146 t36 136 116 108
CARBON  CAPTURE [} [] f] [} [} [] 0 q [ 0 [] [] ] ] 0 ¢ 8 0
CARBON  ELAS.SCT 184 [] 1 3 LI Tt s 18 7 3 1 1w N ] i kS Y | 0
CARBON  LMEL.SCT 0 [ [ 0 0 [ ] [} L] ] 0 [ 0 0 [} 0 [}
CAREQN L+ 0 [} 9 1] ] [} 1] -] a 1] Q ] ] ] [} [] 0
CAROK  NU-AVE, [} [ [ [ [ [ [ [l 0 [ 0 [ [] 0 0 [l
OIYGEN  CAPFURE 11 0 ] 0 0 0 0 [ [ 0
QIYGEN  ELAS.SCT 1032 201 A2 At 199 42 13r ue W a7
OIYGEA  INEE.SCE 3 [} [} 0 0 0 [} [ [ []
OIYGEN AN [ [} [] [ a 0 0 [] ] [}
DXYGEN  MU-AYE. 18 9 0 [} [] 0 [} 0 [ ?
SODIUN  CAMTURE  -58 ] LT B I 0 -3 -t
SOBIUN  ELAS.SCT 797 [ 313 30 99 171 138 137 136 13
SOSIGM  IMEL.SCY 134 [ [ [ [ [ [ 0 [] ¢
S00IUN 2K [ [} [ 0 ] [ [ [ 0 0
SOOIUN  NU-AYE. 102 [ 0 0 [} [ [ [ [ 0
CHAOMIUN CAPTURE =115 8 -1 +2 =% =53 7 -3 -3 -0 -3 [
CHAOMIUN ELAS.SCT  +27 [ [] 2 4 9 4 ST 3% 12 -5 0
CHROMIUN IMEL,SCT &9 [ ¢ [’ [] [} 0 0 0 0 0 s
CHRONIUN  W2N 0 ] 0 [ [} 0 ] 0 0 [ 0 [
CHROMIUM  MU-AVE. 52 [ [ [ [} [ I} [} [] [ [ 1
MANGAN  CAPTURE  -to7 0 -1 +59 -3 =33 .3 .8 -7 -t 6 [] ] [ 0 0 0 [} [
MAHGAN  ELAS.SCT 354 0 9 9 5 12 97 ? 0w 3 EIE TR B I B S [} [}
NAKGAN  LWEL.SET 4 0 [} 0 ¢ [ [ [ [] [ [ [ Q ] 1 2 1 []
WAGAN 2N [ S | 0 0 [ T [ 0 [} ¢ [ 0 [ ] [] [] 0 ¢
NANGAN  MU-A¥E,”  2- ¢ 0 ] 0 [} [ [ [ 0 0 0 [ [ 1 1 [ [}
1rON CAPTURE  -408 6 -5, 13 -1} -250 -a =33 <30 -&4 =20 12 -4 4 2 H 5 B4
1K0% ELAS.SCT 79 5 M 30 &4 110 21 S& 106 33 21 A3 -6 ~127 <55 65 <57 1§ -2
1900 IREL.SET 422 [ [] ] 'l [ T 0 3 ] [ ] 1 65 131 95 83 A
1RoN n [ 0 [ I [ Q [ [ [] [ ¢ 0 [ 0 o ] [} [}
IRON HU-AYE. 211 [] ¢ 0 ] [ [ q 0 0 [ 412 2 18 M 56 40 12
MICKEL  CAPTURE  -47 ] 0 -2 -3 -5 -3 =5 -2 -1 [ ] [] 1 [ 7 H
NICKEL  ELAS.SET 54 [ 2 s 1o 5 W 2 SLEINEY T IR BT NS SRY [
MICKEL  IMEL.SCT 24 [ 0 [} 0 [} 0 [] [ [ 0 -0 ] P 1 ) 1
MILKEL  W2N [] [ [ [ 0 0 0 [] ] [’ 0 ] [ [] 0 [ 0
RICKEL  KG-AVE, 22 ] [ [ ] o ¢ 0 0 [ 2 3 H 4 1 ] 1
BORON-10 CAPTURE 9835 45 145 409 8§57 1366 499 902 1107 {163 1107 994 429 306 3 85 43 21 i
BOAON-10 ELAS.SET 99 0 [ 0 -1 -4 -1 -3 -3 0 12 s 3 20 5 1 § 0 [
BOROM-10  INEL.SCT 5 0 [ 0 1 [ [} 9, 0 0 [ [] ] ] 0 F H [
BORDN-10 K2 [ 0 [ | ] [ ] [ [ 0 [ [] [ [ 0 0 0 [} [}
BORGN-10  NU-AVE, 0 [} 0 0 [] 0 [ [ [ [ [ 0 [ [] 0 [} 0 ]
2030X-11  CAPTURE [} [ ] [ 0 0 ] 0 0 [ 0 0. 0 [ [ [ [} [ 0
8020M-11  £LAS.5CT 7 [ [ [ [ [ | 0 [ [ 1 2 H 1 [ 1 [ [ 0
BURON-11  INEL.SCT [ 0 [ [ [ [} 0 0 [ [] [ 0 [ I [ [ [ []
BOROM-11 NN ¢ 0 [} 0 [ 0 [ ] [} 0 [] 0 [ 0 [] [ [ I | [
BORON-11  Mu-AYE, [} 0 ] 0 [ ] [ 0 [] 0 [ 0 [ [] [ ] [] 0 [
SPEC. PU-219 =1.00 81 [ 0 ] [} [ 0 H 514 36 91 215 a2 352 -8 <549 -T12 -14%
‘SPEC. U239 -0.9¢ 70 0 q [ 0 0 -0 H 514 3 1 213 1S 345 -202 -533 -308 148
SPEC, PU-238 -0.40 -§1 [} [ ] [] [} 2 5 W 3 91 M2 08 338 4196 -589 -304 -148
SPEC. PU-239 <0.70 =52 0 [ [ 0 [ 2 51 36 90 21 402 332 -191 -505 300 144
SPEC. PU-239 -0.60 -4 0 [ 0 [} ] [ 2 5t 36 S0 0 396 325 <145 -492 -296 14T
SPEC. PU-239 -0.50 ~35 [] 0 0 ] [ 0 2 51 3% %0 209 3590 39 -180 480 -292 -§47
SPEC. PU-239 -0.40 +28 ] 0 0 ] [} 2 535 90 208 384 313 175 468 -289 <146
SPEC, PU-219 -0.30 -22 0 [] ] 0 ¢ 0 H 5 14 35 90 200 3TE 307 <171 457 -285 146
SPEC. PU-239 -0.20 -4 [ [] [ 0 [] ? S f4 35 90 205 37T 307 G167 <44 <281 -4
SPEC. PU=239 <0.10 -9 [ 9 0 0 [ ? S 14 35 2% 04 368 295 -163 <434 <275 <145
SPEC. PU-239 -0.05 -5 0 [ [ ] [ 2 S 14 3% 89 Z04 365 2 161 -A31 ~276 -5
$PEC, PU-239 0.05 ¢ 0 [] 0 0 0 [} H 514 35 89 W3 360 8T -137 422 -3 -us
SPEC. PU-239 0.10 2 ] [} [] [ [ ] ? S8 35 89 202 35T 286 156 -417 -1 144
SPEC, PY-239 0.20 [] [ 0 0 [ o0 2 S 3% a9 2 352 282 -152 =408 268 -1a4
SPEC. #0239 030 12 (] [] ] [ [ 2 T35 89 200 348 27T 149 -ab0 -265 -144
SPEC, PU-239 040 17 [ [} 0 0 0 0 2 S 35 49 199 43 72 -1hE <391 <262 143
SPEC, PU-239 0.0 21 [ [} [ [] [ H S 1435 A8 98 339 268 -142 -JB4 239 -4}
SPEC. PU-219 0.60 25 0 [ ] [} [ ? S 35 88 197 334 264 140 -3TA <256 142
SPEC, PU-239 070 I3 0 [ [ [ R H 51 35 88 19 336 260 -137 -369 -5 -142
SPEC. PU-23% 0.80 12 [ 9 0 [ ] [ 2 St 35 88 19% 326 23§ -134 -362 -251 .12
SPEC. PU-219 0.90 37 [ [} 0 [ 0 [ 2 514 35 A 1 322 32 131 -I3F -8 1M
SPEC. PO-239 1,00 39 [ 0 [] [] ¢ 0 2 5O 1 B 193 I 28 -129 <249 -uS -1
$PEE. U-235 1,00 -4 9 0 ] 0 [ [] 0 [ 1 3 4 18 3 38 -13 <50 33 -4
$PEC. U235 -0.90 -7 0 [ ] 0 0 ] 0 [ 1 3 [ T R | Y| Y B * BT
SPEC. U-235 -0.80 -5 [} ] [ ] [} ] 0 1 1 LA T I O | TR FIRYY S T BT
$PEC. U-235 -0.70 -5 [} 0 0 [ ] [ q 0 1 3 T 18 34 36 -12 & =32 -14
SPEC, U-27% -0.40 -4 [ 0 0 0 [} q [ ] 1 1 T NI - 48 -3 -
SPEC. U735 -0.50 - [ 0 [] [ [ 0 ] [ l 1 RS T T | S PR | IR T RS T 1Y
SPEC. U-233 -0.40 -4 [} q [ 0 [ R | [ 1 3 Tl 33 3 -1 a1 M -l
$PEC, U-235 -0.30 -4 [] [ [ 0 0 [] 0 [ 1 3 EARE AR+ SRS ¢ SRNET§ QYT IS T R
SPEC. U-285 -0.20 -3 0 [ [ [ 0 [] [] [] 1 3 LA TSN T I ¢ BN TN E RS T
SPEC. U-235 0,10 -3 0 ] [ ' [ ] 0 1 3 T 17 1 31 -0 -0 <10 -4
SPEC, U-213 -0,08 -2 0 0 [] [ [ [ [ 0 t 3 T 1 3t 3 <10 -39 2% .4
SPEC, U-235 0,08 -1 [ 0 [] [ [ ] [ 0 1 H T 17T 3 o -1 -1 -3 -4
HEC. U-213 410 -2 [ [} [ [ ¢ 0 ] [] 1 1 A T | TR TR [ RS [ | B T
SPEC, U215 0.2 -1 [} 9 [ [ ¢ 0 [ [ 1 1 T 1T 30 30 % -3 -1 -1
SPEC, U-2315 0.0 1 [ q [ 0 ] [ 0 [ 1- 1 LA | A - T /Y B T RS T B T
SPEC. U245 0.40 [ 0 [ ] 0 [ [ [ [ 1 3 LA 1 A - B T IR I { B T B |
$PEC. U-235 0,50 1 a 1] 1] o 1] 1} [} ¢ 1 1 T 17 %9 21 =9 )5 - -1l
SPEC, U-21%  0.40 1 [} [ 0 0 [] [] 0 [} 1 3 LN [T 7 T T S WY TRNES 1 SR |
SPEC. G-133  0.70 ? 0 [ 0 [ [ [ [ ] 1 3 T W 2 u -8 33 - -
SPEC. U-213 9,40 1 [] 0 [ [ 8 [ ] 0 1 3 T W a1 -8 -3 w12
$PEE, U= G.90 2 [ 0 [ 0 [ [ ] [ ) 3 LN [ T} S T Y S T I T
SPEC, U-235 1,00 { 0 Il 0 [ [ [] ] 9 1 1 T 16 27w o 3 - 13

_— E;f; —_



NO.

186
187
188
189
190
191
192
193
194
195
196
197
198

5.5 R185+Z9SW(BIG) (ADJ9SH Y > TILFSEE 13 1851, Y2 70— AERREREX)
\o & BIREBERRET H ORERN R C/E 8 L WEMRE CER T 5432

REACTOR CHARACTERISTICS

ZPPR-9
ZPPR-9
ZPPR-9
ZPPR—Q
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR-9
ZPPR~9
ZPPR-9
ZPFR-9

SUS-304 SAMPLE REACTIVITY (CC)
SUS-304 SAMPLE REACTIVITY (ICE
U-238 SAMPLE REACTIVITY (CC)
U-238 SAMPLE REACTIVITY (ICE)
PU-239 SAMPLE REACTIVITY (CC)
PU-239 SAMPLE REACTIVITY (ICE}
PU-239 SAMPLE REACTIVITY (OCM)
U-235 SAMPLE REACTIVITY {(CC)
U-235 SAMPLE REACTIVITY (ICE)
U-235 SAMPLE REACTIVITY (OCM)
B-10 SAMPLE REACTIVITY ({CC)
B-10 SAMPLE REACTIVITY (ICE}
B-10 SAMPLE REACTIVITY (OCM)

oo o0 0 0 0 0 00 00 9 o 0

C/E VALUE
EEFORE AFTER
1.0600 1.0198
1.1290 1.0619
1.0010 0.9808
1.0390 0.9931
1.0240 1.0137
1.0680 1.0345
1.0760 1.0364
1.0300 0.9969
1.0730 1.0157
1.0810 1.0178
0.9110 0.9195
0.8910 0.9766
1.0060 0.9821

STANDARD DEVIATICN ( % )

VE

10
10
10
10

5
5
5
5
5
5
5

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

M

oW N R NN NN ;oY R

.60
.00
.30
.60
.20
.10
.80
.40
.70
.40
.80
.80
.90

MG

4.
5.
6.12
7.93
3.37
3.37
3.72
4.
4
4
5
5
5

o4
03

59

.63
.85
.84
.69
.89

2
@

[ = T e I S " Sy R T A

.65
.68
.87
.09
.27
.33
.38
.36
.40
.43
.B4
.75
.78

920-1002 00¥6N.IL ONI



JNC TN9400 2001-026

#=-5.6(1) WIFEREOHBEC/EE~ORE (R185+295WHF —X)

] P =
NO . ERERAD FoOHE | FO-S8ER| X0 BREE
1 |ZPPR-09  [KEFF 0.9937 0.9996 0.9996 0.0%
2 |ZPPR-10A |KFFF 0.9933 0.9991 0.9992 0.0%
3 |ZPPR-10B |KEFF 0.9924 0.9568 0.9572 0.0%
4 |zPPR-10C [KEFF 0.9933 0.9984 0.9995 0.0%
5 |ZPPR-10D |KEFF 0.9931 0.9990 0.9991 0.0%
6 |ZPPR-TODT|KEFF 0.9938 0.9994 0.9995 0.0%
7 |ZPPR-10DZ2|[KEFF 0.9528 0.9979 0.9980 0.0%
8 [ZPPR-13A |KEFF 0.9960 1.0000 1.0000 0.0%
9 |ZPPR-13B1|KEFF 0.9958 1.0002 1.0002 0.0%
10 |ZPPR-13B3|KEFF 0.9952 0.9998 0.9958 0.0%
11 |[ZPPR-13B4|KEFF 0.9945 0.9988 0.9985 0.0%
12 {ZPPR-13C (KEFF 0.9960 1.0001 1.0001 0.0%
13 |ZPPR-17A IKEFF 0.9944 0.9994 0.9994 0.0%
14 [ZPPR-17B |KEFF 0.9942 0.9995 0.9996 0.0%
15 [ZPPR-17C JKEFF 0.9942 0.9983 0.9984 0.0%
16 |ZPPR-1BA |KEFF 0.9948 0.9998 0.9997 0.0%
17 [ZPPR-18B |KEFF 0.9954 0.9994 0.9994 0.0%
18 [ZPPR-1BC [KEFF 0.9951 0.9992 0.9992 0.0%
19 |ZPPR-19B [KEFF 0.9950 0.9998 0.9998 0.0%
20 |2ZPPR-03 |F28/F49(ICC,CC) 1.0035 0.9886 0.9859 0.3%
21 |ZPPR-09 |F28/F49(0CM,CC) 1.0274 1.0194 1.0180 0.1%
22 [ZPPR-10A |F28/F49(ICC,CC) 1.0054 0.9929 0.9906 0.2%
23 |ZPPR-10A |F28/F48(0CM,CC) 1.0115 1.0053 1.0040 0.1%
24 {ZPPR-108 |[F28/F49(ICC,CC) 1.0160 1.0063 1.0038 0.2%
25 |ZPPR-108 [F28/F49{0CM,CC) 1.0103 1.0067 1.0054 0.1%
26 |ZPPR-10C [F28/F49(R=CC) 1.0136 1.0003 0.9979 0.2%
27 |ZPPR-10C IF28/F49(0CM,CC) 0.9923 0.9834 0.9817 0.2%
28 [ZPPR-17A |F28/F49(iCC,ZCM) 0.9967 0.9911 0.9898 0.1%
29 [ZPPR-17A [F28/F43{ICC,ZCE 2=4") 0.9731 | 0.9599 0.9580 0.2%
30 |ZPPR-19B |[F28/F49(ICC,ZCC) 1.0005 0.9876 0.9851 0.3%
31 [ZPPR-19B [F28/F49(0DCM,ZCC) 1.0611 1.0398 1.0392 0.1%
32 [zPPR-09 |F25/F43(ICC,CC) 0.9955 0.9665 0.9682 -0.2%
33 |ZPPR-08 |F25/F49(0CM,CC) 0.9972 0.8675 0.9690 -0.2%
34 |ZPPR-10A |F25/F49(ICC,CC) 1.0106 0.9813 0.9830 -0.2%
35 |ZPPR-10A |F25/F49(0CM,CC) 1.0014 0.9717 0.9733 -0.2%
36 |ZPPR-10A |[F25/F49{RBM,CC} 1.0041 0.9787 0.9800 -0.1%
37 |ZPPR-10B |{F25/F49{ICC,CC) 1.0094 0.9793 0.9811 0.2%
38 {ZPPR-108 [F25/F49{0CM,CC) 1.0097 0.9791 0.9808 -0.2%
39 |ZPPR-10B |F25/F49(RBM,CC) 0.9957 0.9703 0.9717 -0.1%
40 |ZPPR-10C |F25/F49(R=CC) 1.0144 0.9849 0.9866 -0.2%
41 |ZPPR-10C [F25/F49{0CM,CC} 1.0098 0.9799 0.9874 -0.2%
42 |ZPPR-17A |F25/F48(ICC,ZCM) 0.9980 0.9689 0.9705 -0.2%
43 [ZPPR-17A [F25/F49(ICC,ZCE Z=4") 0.9570 0.9703 0.9721 -0.2%
44 [ZPPR-17A [F25/F49(RBM,CC Z=1") 1.0240 0.9986 0.9998 -0.1%
45 |ZPPR-17A |F25/F49(RBM,CC Z=4") 1.0270 1.0015 1.0028 -0.1%
46 |ZPPR-17A |F25/F49(RBM,CC Z=6") 1.0200 0.9948 0.9960 -0.1%
47 |ZPPR-19B [F25/F43(ICC,ZCC) 1.0050 0.9749 0.9765 -0.2%
48 [ZPPR-19B |F25/F49(0CM,ZCC) 1.0050 0.9783 0.9794 -0.1%
49 {ZPPR-09 |C28/F49(ICC,CC} 1.0338 0.9958 0.9946 0.1%
50 |ZPPR-08 [C28/F49({DCM,CC) 1.0383 1.0022 1.0008 0.1%
S1 |ZPPR-TDA JC2B/F49(ICC,CC) 1.0366 0.9984 0.9971 0.1%
52 |ZPPR-10A [C2B/F49(0CM,CC) 1.0267 0.9907 0.9893 0.1%
53 |ZPPR-10A [C28/F49({RBM,CC} 1.0185 0.9766 0.9746 0.2%
54 [ZPPR-10B |C28/F45({ICC,CC) 1.0403 1.0026 1.0016 0.1%
55 [ZPPR-10B [C28/F43{0CM,CC) 1.0352 0.9992 0.9983 0.1%
56 {ZPPR-10B {CZB/F49(RBM,CC) 1.0162 0.9753 0.9734 0.2%
57 |ZPPR-10C |C28/F49(R=CC) 1.0398 1.0018 1.0005 0.1%
58 [ZPPR-10C [CZ8/F49(0CM,CC) 1.0157 0.9808 0.9795 0.1%
59 [ZPPR-17A [C28/F49(ICC,ZCM) 1.0207 0.9820 0.98B08 0.1%
60 [ZPPR-17A [C28/F49(ICC,ZCE 7=4") 1.0273 0.9863 0.9853 0.1%
61 [ZPPR-17A |C28/F49(RBM,CC Z=1") 1.0818 1.0315 1.0291 0.2%
62 |ZPPR-17A |C28/F49(RBM,CC Z=4") 1.0560 1,0067 1.0045 0.2%
63 |ZPPR-17A |C28/F49(RBM,CC Z=6") 1.0730 1,0226 1.0202 0.2%
64 [ZPPR-19B [C2B/F49{ICC,ZCC) 1.0308 0.9944 0.9931 0.1%
65 |ZPPR-19B |C28/F49(0CM,ZCC) 1.0210 0.9510 0.9895 0.2%
66 (ZPPR-05  [F41/F25(ICM",CC) 1,0270 1.0329 1.0361 -0.3%
67 [ZPPR-09 [F48({ICE,CC)/F49{ICC,CC) 1.0100 0.9965 0.9966 0.0%
68 [ZPPR-08 |F48(0CM,CC)/F49(ICC,CC) 1.0120 0.9940 0.9940 0.0%
69 [ZPPR-10A [F49{ICE,CC)/F49(ICC,CC) 1.0040 0.9975 0.9974 0.0%
70 |2PPR-10A |F49(0CM,CC)/F49(ICC,CC) 1.0080 0.9924 0.9921 0.0%




JNC TN9400 2001-026

#-5.6(2) WEWEOBLHEC/EEOFE (R1854295Wir—2)

R =
NO . A% FO-BE | FO-REE | A0 -HEER
71 |ZPPR-10A [F49(RBM,CC)/F439(ICC,CC) 0.9780 0.9883 0.9883 0.0%
72 |ZPPR-10B [F49(ICE,CC)/F49(ICC,CC) 1.0020 0.9974 0.9981 -0.1%
73 |ZPPR-10B_|F49(0CM,CC)/F43(CC,CC) 1.0040 0.9874 0.9895 -0.2%
74 |ZPPR-10B |F49(RBM,CC)/F49(ICC,CC) 0.9210 1.0006 1.0024 -0.2%
75 |ZPPR-10C {F49{R=ICO)/F42(R=CC) 1.0040 1.0003 1.0002 0.0%
76 |ZPPR-10C |F43(R=0CC)/F43(R=CC) 1.0070 0.9942 0,9937 0.1%
77 |ZPPR-17A [FA8(ICE,ZCM)/F49(ICC,ZCM) 1.0030 0.9956 0.9958 0.0%
78 |ZPPR-17A [F49(0CM,ZCM)/F49(ICC,ZCM) 1.0050 0.98599 0.9902 0.0%
79 [ZPPR-17A |F49(RBM,ZCM)/F49(ICC,ZCM) 0.9530 0.9744 0.9743 0.0%
80 |ZPPR-17A {F49(0CM,ZBM)/F49(ICC,ZCM} 1.0100 0.8944 0.9948 0.0%
81 [ZPPR-17A {F49(RBM,ZBM}/F49(ICC,ZCM} 0.9470 0.9666 0.8666 0.0%
82 [ZPPR-198B |F49(ICE,ZCC)/F49({ICC,ZCC) 1.0270 1.0010 1.0016 -0.1%
83 |ZPPR-19B {F45(0DCM,ZCC)/FAS(ICC,ZCC) 1.0350 0.9945 0.9950 -0.1%
84 |ZPPR-09 |F28(ICE,CC)/F28(ICC,CC) 1.0330 1.0217 1.0221 0.0%
85 |ZPPR-09  |F28(0CM,CC)/F28(ICC,CC) 1.0390 1.0279 1.0291 -0.1%
86 |ZPPR-10A [FZ8(ICE,CC)/F28(ICC,CC) 1.0240 1.0174 1.0173 0.0%
87 |ZPPR-10A [F28(0CM,CC)/F28(ICC,CC) 1.0430 1.0334 1.0343 -0.1%
88 |ZPPR-10B [F28(ICE,CC)/F28(ICC,CC) 1.0120 1.0076 1.0085 -0.1%
89 [2PPR-10B |F28{0CM,CC)/F28(ICC,CC) 1.0210 1.0104 1.0135 -0.3%
90 |ZPPR-10C |F28(ICE,CC)/F28(ICC,CC) 0.8760 0.9730 0.9729 0.0%
91 [ZPPR-10C |F28(0CM,CC)/F28(ICC,CC) 0.9610 0.9531 0.8533 0.0%
92 |ZPPR-17A |F28(ICE,ZCM)/FZ2B(ICC,ZCM) 0.9950 0.9874 0.9875 0.0%
93 [ZPPR-17A |F28(0OCM,ZCM)/F2B(ICC,ZCM) 0.9920 0.9775 0.97786 0.0%
94 |ZPPR-17A [F28(0CM,ZBM)/F28(ICC,ZCM) 1.0170 1.0015 1.0017 0.0%
95 |ZPPR-19B |F28(ICE,ZCC)/F28{ICC,ZCC) 1.0620 1.0348 1.0355 -0.1%
96 [2PPR-19B |F28{0CM,ZCC)/F28(ICC,ZCC) 1.0800 1.0301 1.0327 -0.3%
97 |ZPPR-09  [F25(ICE,CC)/FZ5({ICC,CC) 1.0100 0.9963 0.9962 0.0%
98 [ZPPR-09  [F25{0CM,CC)/F25(ICC,CC) 1.0120 0.5932 0.9931 0.0%
99 [2PPR-08 |F25(RBM,CC)/F25({ICC,CC) 1.0040 1.0145 1.0145 0.0%
100 [ZPPR-10A |F25(ICE,CC)/F25(ICC,CC) 0.2880 0.9914 0.9912 0.0%
101 [ZPPR-10A [F25{0CM,CC)/F25(ICC,CC) 0.9960 0.9799 0.9796 0.0%
102 [ZPPR-10A |F25(RBM,CC)/F25(ICC,CC) 0.9720 0.9866 0.9865 0.0%
103 jZPPR-10B _|F25(ICE,CC)/F25(ICC,CC) 1.0000 0.9953 0.9960 -0.1%
104 [ZPPR-10B_ |F25(0CM,CC)/F25(ICC,CL) 0.9%90 0.9820 0.2840 -0.2%
105 jZPPR-10B_|F25(RBM,CC)/F25(ICC,CC) 0.9740 0.9884 0.9901 -0.2%
106 JZPPR-10C |[F25(R=ICO)/F25(R=CC}) 1.0030 0.9992 0.9991 0.0%
107 |ZPPR-10C [F25(R=0CC)/F25{R=CC) 1.0040 0.9906 0.98939 0.1%
108 |ZPPR-10C_|F25(R=RBC)/F25{R=CC} 0.9560 0.9727 0.8724 0.0%
109 |ZPPR-17A |F25(ICE,ZCM)/F25{ICC,ZCM) 1.0050 0.9975 0.9877 0.0%
110 [ZPPR-17A JF25(0CM,2CM)/F25(ICC,ZCM) 1.0070 0.9912 0,9814 0.0%
711 |2PPR-17A 1F25(RBM,ZCM)/F25(ICC,ZCM) 0.9750 1.0017 1.0021 0.0%
112 |ZPPR-17A [F25(0CM,ZBM)/F25(ICC,ZCM) 1.0110 0.9948 0.9950 0.0%
113 |ZPPR-17A jF25(RBM,ZBM)/F25(ICC,ZCM) 0.9720 0.9975 0.9978 0.0%
114 |ZPPR-19B |F25(ICE,ZCC)/F25(ICC,ZCC) 1.0270 1.0014 1.0020 -0.1%
115 [ZPPR-19B_ jF25(0CM,ZLC)/F25(ICC,ZCC) 1.0350 0.9982 0.9882 0.0%
116 |ZPPR-09  |CZB(ICE,CC)/C2B(ICC,CC) 1.0120 1.0001 1.0000 0.0%
117 [ZPPR-09  JC28{0CM,CC)/C28(ICC,CC) 1.0150 0.9989 0.9988 0.0%
118 |ZPPR-09  |CZ8(RBM,CC)/C28(ICC,CC) 0.9680 0.9715 0.8710 0.1%
119 |ZPPR-10A |C28(ICE,CC)/C2B(1CC,CC) 0.9950 0.9891 0.8890 0.0%
120 [ZPPR-10A |C28{0CM,CC)/C28(ICC,CC) 0.9920 0.9784 0.9781 0.0%
121 |ZPPR-10A [C28(RBM,CC)/C28(ICC,CC) 0.9290 1.0053 1.0047 Q.1%
122 [ZPPR-10B |C28{ICE,CC)/C2B(ICC,CC) 0.9950 0.9907 0.9914 -0.1%
123 [2PPR-10B |C28(0CM,CC)/C28(ICC,CC) 0.9820 0.9771 0.9792 -0.2%
124 [ZPPR-10B _|C28(RBM,CC)/CZB(ICC,CC) 0.9610 0.9665 0.9675 -0.1%
125 {ZPPR-10C_{C28B(ICE,CC)/C28(ICC,CC) 0.9870 0.9837 0.9837 0.0%
126 |ZPPR-10C_{CZ28(0CM,CC)/C28(ICC,CC} 0.9780 0.9680 0.9675 0.1%
127 [ZPPR-10C |C28(RBM,CC)/C2B(ICC,CC) 0.9840 0.9923 0.9914 0.1%
128 |[ZPPR-17A [C2B(ICE,ZCM)/C28(ICC,ZCM) 1.0060 0.9989 0.9982 0.0%
129 |ZPPR-17A |C28(0CM,ZCM)/C28(ICC,ZCM) 1.0100 0.9966 0.9969 0.0%
130 [ZPPR-17A |CZ8(RBM,ZCM)/C28(ICC,ZCM) 1.0050 1.0187 1.0186 0.0%
131 |ZPPR-17A |C28(0CM,ZBM)/C28(ICC,ZCM) 1.0050 0.8913 0.9916 0.0%
132 [ZPPR-17A [CZ2B(RBM,ZBM)/C28(ICC,ZCM) 1.0060 1.0187 1.0186 0.0%
133 [ZPPR-19B [C28(ICE,ZCC)/C28(ICC,ZCC) 1.0170 0.9915 0.9920 -0.1%
134 [ZPPR-19B_[C2B(0CM,ZCC)/C28(ICC,2CC) 1.0220 0.9874 0.9878 0.0%
135 [ZPPR-09  |CR (P1) 0.8790 0.8845 0.9863 -0.2%
136 |ZPPR-09  [CR (P2) 0.9890 0.9899 0.9917 -0.2%
137 {ZPPR-09 _|CR (P3) 1.0110 1.0040 1.0058 -0.2%
138 [ZPPR-09  |CR {(P4) 1.0160 1.0023 1.0040 -0.2%
139 [ZPPR-09 |CR {P5) 1.0120 0.99G69 0.9983 =0.1%
140 |ZPPR-09  |CR (PB) 1.0120 0.9938 0.9947 -0.1%




JNC TN9400 2001-026

#-5.6(3) WIELZBORBEC/EE~OER (R185+29SWFr—2X)

. Rk 3
NO . B FOLHE | FO-BARE| FO-AREERE
141 |ZPPR-09 |CR {CC) 0.9990 1.0054 1.0072 -0.2%
142 [ZPPR-09 |CR (R1) 0.9740 0.9770 0.8787 -0.2%
143 |ZPPR-09  {CR (R2) 1.0140 0.9952 0.9966 -0.1%
144 |ZPPR-10A |CR(CC) 1.0180 1.0220 1.0226 -0.1%
145 |ZPPR-10A |CR(R1) 1.0340 1.0337 1.0342 0.0%
146 |ZPPR-10A |CR(RZA) 1.0300 1.0090 1.0090 0.0%
147 {ZPPR-10A |CR(RZ} 1.0250 1.0053 1.0054 0.0%
148 |ZPPR-10C |CR(CC) 1.0050 1.0037 1.0046 -0.1%
149 |ZPPR-10C _ICR(R1) 1.0230 1.0193 1.0201 -0.1%
150 |ZPPR-10C |CR(R2A) 1.0370 1.0163 1.0162 0.0%
151 |ZPPR-10C_|CR({R2) 1.0270 1.0080 1.0080 0.0%
152 |ZPPR-17A [CR {CC) 0.9880 0.9998 1.0000 0.0%
153 |ZPPR-18A |CR{ A} 0.9800 1.0112 1.0114 0.0%
154 [ZPPR-18A |CR(B+B) 0.9200 1.0125 1.0128 0.0%
155 {ZPPR-18A |CR{C+C) 0.9890 1.0078 1.0083 0.0%
156 |ZPPR-18A |CR(D+D) 1.0020 1.0146 1.0153 -0.1%
157 |Z2PPR-18A |CR({E+E) 1.0110 1.0167 1.0177 -0.1%
158 IZPPR-18A |CR ( F+F) 1.0100 1.0120 1.0128 -0.1%
159 |ZPPR-18A |CR (G+G } 1.0070 1.0103 1.0107 0.0%
160 |ZPPR-18A |CR(R1) 0.9930 1.0110 1.0116 -0.1%
161 |ZPPR-1BA [CR{R2) ) _1.0210 1.0139 1.0148 -0.1%
162 |ZPPR-18A ICR(R3) 1.0550 1.0186 1.0207 -0.1%
163 |ZPPR-1BA |CR (R3 X-DIR } 1.0150 1.0128 1.0135 -0.1%
164 [ZPPR-18A |CR (R3 Y-DIR ) 1.0580 1.0047 1.0037 0.1%
165 (ZPPR-19B |CR(R1) 0.9470 0.8771 0.9774 0.0%
166 |ZPPR-19B |CR(R2) 0.9750 0.9731 0.9739 -0.1%
167 |ZPPR-198 |{CR(R3) 1.0110 0.9696 0.5708 -0.1%
168 |ZPPR-198 |CR(R3 X DIR-4CR} 1.0070 0.8724 0.9735 -0.1%
169 [ZPPR-19B |CR{R3 Y DIR-4CR) 1.0040 0.9768 0.8778 -0.1%
170 |ZPPR-09 |NAV (37D,2=8") 1.0240 0.9676 0.9673 0.0%
171 [ZPPR-0Y  [NAV (97D,Z=8") 1.0520 0.9924 0.9921 0.0%
172 |ZPPR-09  |NAV (97D,Z=16") 1.0590 0.9950 0.9943 0.1%
173 [ZPPR-09  |NAV (97D,2=20") 1.0380 0.9715 0.9704 0.1%
174 |ZPPR-03  |NAV {97D,7=27") 1.0440 0.9746 0.9732 0.1%
175 {ZPPR-10A |NAV (88D,Z=8") 1.1590 1.0876 1.0844 0.3%
176 |ZPPR-10A |NAV (172D,2=8") 1.1190 1.0472 1.0451 0.2%
177 |ZPPR-10A {NAV (172D,Z2=16") 1.1030 1.0274 1.0247 0.3%
178 [ZPPR-10A INAV (172D,2=20") 1.0540 0.9777 0.9743 0.3%
179 |ZFPR-10B_|NAV (88D,Z=8") 1.0860 1.0243 1.0223 0.2%
180 [ZPPR-10B [NAV {172D,7Z=8") 1.0910 1.0272 1.0272 0.0%
181 |ZPPR-10B |NAV (1720,Z=18") 1.0830 1.0148 1.0147 0.0%
182 |ZPPR-10B_|NAV (172D,Z=20") 1.0360 0.9658 0.8655 0.0%
183 [ZPPR-17A |NAV (520,IB+CORE) 1.0420 1.0146 1.0140 0.1%
184 {ZPPR-13C |HIGHZ240(52) 0.7980 1.0034 1.0028 0.1%
185 JZPPR-13C {HIGHZ240(53) 0.8070 0.9929 0.9931 0.0%
186 [ZPPR-9 5U5-304 SAMPLE REACTIVITY (CC}{ 1.0600 1.0082 1.0083 -0.1%
187 |ZPPR-9 SUS-304 SAMPLE REACTIVITY (iCE | 1.1290 1.0463 1.0479 -0.2%
188 |ZPPR-9 U-238 SAMPLE REACTIVITY (CC) 1.0010 0.9811 0.9845 -0.3%
189 |ZPPR-9 U-238 SAMPLE REACTIVITY (ICE) [ .1.0390 0.9912 0.9850 -0.4%
190 [ZPPR-9 PU-239 SAMPLE REACTIVITY (CC) 1.0240 1.0094 1.0109 -0.1%
191 |ZPPR-9 PU-239 SAMPLE REACTIVITY (ICE} | 1.0680 1.0273 1.0292 -0.2%
192 |ZPPR-9 PU-239 SAMPLE REACTIVITY (OCM)] 1.0760 1.0287 1.0306 -0.2%
193 |ZPPR-9 U-235 SAMPLE REACTIVITY (CC) 1.0300 0.9916 0.9935 -0.2%
194 |ZPPR-9 U-235 SAMPLE REACTIVITY (ICE) 1.0730 1.0077 1.0099 -0.2%
195 |ZPPR-9 U-235 SAMPLE REACTIVITY (OCM) | 1.0810Q 1.0094 1.0115 -0.2%
186 (ZPPR-9 B-10 SAMPLE REACTIVITY (CC) 0.8110 0.9223 0.9250 0.5%
197 |ZPPR-9 B-10 SAMPLE REACTIVITY (ICE) 0.9910 0.9850 0.9796 0.6%
128 |ZPFR-9 B-10 SAMPLE REACTIVITY (OCM) 1.0060 0.9902 0.9842 0.6%
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ftR 2.1 BMEI-—F )T 70554 (1/4)
C ** SAMPLE WORTH RADTAL PERKY ~=--> C/E 'DD.DDD2169W (PSARED) ! R{J, T)=R(J, T} *GRAM*WT (N} *AV/ (AW {N) *FK*10.)
C ** CHANGE FOR ZPPR-O SAMPLE WORTH T(J, 1)=T(J, I) +R(d, T)
C ** 191.3.2 30 CONTINUE X BEEOELZA KK DS ¢
C ** 30 --> 26 , NEP=30 --> NEP=26 20 CONTINUE o
C ** CHANGED FK = 0.003612 c LB, (X248 |
C DO 15 J=1,33
COMMON /EXP/ E(30,7),5(30,7) T4(F)=T3 (J)
COMMON /SIZE/ SF(30,7) 15 CONTINUE
c T4(30)=" .
DIMENSION TO(18),T1(33),T2(33),T3(33),T4(33),Wr(10) , AW(10),U(30) T4 (31) ="' CENT"
T4(32)=1)
COMMON /CCC/ JX(30),JY(30),R(6,30),T(6,30),CE(30) T4(33)='
DIMENSION TEMT (6),EE(30) ,ERR({30) WRITE(6, 620)
c WRITE(6,600) (TO(J),J=1,18)
C NESI FUKU 98.12.2 WRITE(6,600) (T2(J),J=1,33)
c FK=0. 003612 WRITE (6, 600) (T4 (J),J=1.33)
[FK=0.003617]«———— [JENDL-3.2 ® f-6ff{H c
C NESI FUKU 98.12.2 END DO 40 I=1,26
AV=6.0220 WRITE(6,610) JX(I),J¥(I), (R(J,I),J=1,6)
C NESI FUKU 58.12.2 40 CONTINUE
c FW=938.101 c
[E=540.583] €~ 10 CONTINUE
C NESI FUKU 98.12.2 END R R E AR c
Do 1 J-1,6 C  Do2l I-1,15
Do 1 1=1,26 C  JEMX=33-JX(I)
T(J,I)=0.0 c IEMY=33-JY(I)
1 CONTINUE ¢ Do 22 J=1,6
¢ C  TEMI(J)=T(J,T)
READ(S,90)  (T0(J),J=1,18) C 22 CONTINUE
READ(5,100) ID,NUC, GRAM C II=31-T
READ(5,110) (WT(N) ,N=1,NUC) C  IX(T)=33-JK(IT)
READ(5,120) (AW(N),N=1,NUC) C  JY(I)=33-3¥(I1)
c C DO 23 J=1,6
C C T(J,I}=T{(J,1I)
C NESI FUKU 98/3/23 'DO 10 N=1,NUC' RELCCATED C 23 CONTINUE
DO 10 N=1,NUC — C  JX(I1)=JmMKX
READ(8,200) (T1(J),J=1,33) ERKY HH A R DEE &4 1A C  JY(IT)=JEMY
c DO 10 N=1,Nuc - = ¢ DO 24 J=1,6
C NESI FUKU 98/3/23 END U1 U1 > T }ZR‘—l C  T(J,II)=TEMI{J)
READ(8,200) (T2(J),J=1,33) BB S > F v I XAFRT,]| |C 24 cowTIvg
READ(8,200) (T3(J),J=1.33) C 21 CONTINUE
WRITE (6, 500) 45 2.3 S8 c
WRITE(6,600) (TO(J),J=1,18) c
WRITE(6,600) (T2(J),J=1.33) WRITE (6, 630)
WRITE(6,600) (T3(J),J=1.33) WRITE(6,600) (T0(J),J=1,18)
c WRITE(6,600) (T4(J).J=1,33)
DO 20 1=1,26 DO 50 I=1,26
READ(8,210) JX{TI) ,JY (I}, (R{J,I).T=1.6 WRITE(6,610) JX{I),JY(I), (T(J,1),d=1,6)
WRITE(6,610) JX(I),JY(I), (R(J. 1) .J=1.6) 50 CONTINUE
c c
DO 30 J=1,6 Do 51 I=1,26




C

g 2.1

T(4,I)=T{4,I)*SF(I,ID)
u({I)=T(6,I)
T(6,I)=T{4,I)+T(5,1)
51 CONTINUE
DO 60 T=1,26
EE(I}) = E({I,ID)*GRAM/FW/FK/1000.
ERR(I) = S{I,ID)*GRAM/FW/FK/1000.
CE(I}=T(€, I} /EE(T}

CE(I)=T(§,1)/E(1,I0) N~ F/E7EEE

60 CONTINUE

IEEEZDREDBN %
h/kg 5 5 ¢ (CFFH

|(|1

WRITE (6,640}
WRITE(6,600}
WRITE(6, 670)
WRITE(6,650)
DO 70 I=1,26
IF(I.EQ.17.0R.I.EQ.25.CR.I.EQ.30} WRITE(6,670)
WRITE(6,660) JX{I),J¥(I},E(I,ID),S(I,ID),
WRITE(6,660) JX(I),JY(I).EE(I}),ERR(I),
* U{I),SF(I,ID),T(6,I),CE(I)

70 CONTINUE
CALL CES(ID)
CALL CE%(EE, FRR)

(TO(J),J=1,18)

90 FORMAT(1B8A4)

100 FORMAT(2I3,E12.0)
110 FORMAT(6E12.0)
120 FORMAT(6E12.0)

200 FORMAT (3324)

C NESI FUKU 98/3/23

C

210 FORMAT(20X,I3,4X,I3,8X,6E15.0)
210 FORMAT(19X,I3,4X,1I3,8X,6E15.0)

C NESI FUKU 98/3/23

(o4

500 FORMAT(lHl //,' PERKY QUTPUT
' (DEL K/K)')
600 FORMAT(1X,33a4,/)
610 FORMAT(21X,I3,4X,13,8X, 1P6E15.6)
620 FORMAT(1H1,//,' CALCULATED RESULT FOR EACH NUCLIDE "
* L) (CENT) r )
630 FORMAT(1H1,//,' SZEMPLE WORTH
* ' {IH/KG-SEMPLE) ')
640 FORMAT (1H1,//,' SAMPLE WORTH
650 FORMAT (' X Y EXP . {CENT) ER CALC (CENT) -,
* 2%, '8IZE C',2X, 'COR.C(CENT) ',2X,'C/E',/)
660 FORMAT(2X,I3,2X,I3,2X,F11.4,F7.4,3F11.4,F10.3)
670 FORMAT(1H )
STOP
END
BLOCK DATA

FOR EFACH NUCLIDE Y

RADIAL TRAVERSE ',

RADIAI, TRAVERSE ")

QOO NNNe

BUBEI-F1 VT« 7RI 4L (2/4)

COMMON /EXP/ E(30,7),5(30,7)

DIMENSION WPR{30) ,DPR(30) ,WDR{30),DBR (30} ,WBR{30),DBR(30),

* WSR{30),DSR(30)},WUR(30)},DUR(30)

EQUIVALENCE (E{1,1) ,WPR(1})), (E{1,2) ,WDR(1)), (E{1,3).WBR(1)),
(E{1.4) ,WSR(1)),{E{},5) , WUR(1))

EQUIVALENCE {s{1,1),DPR(1}), (5{1,2),DDR(1)), (S(1,3),DBR(1)).
(5(1,4),DSR(1})), (S{1,5),DUR(1}}

PU-30,DU-6 , B-1 , 88-1, U-6
1 2 3 4 5
* 4k RES[JI‘TS *kk

DATA R

1/ 2.77, 8.29, 13.82, 19.34,  24.86,
2 30.39, 35.91, 41.44, 46.96, 52.49,

3 58.01, 63.53, 69.05, 74.59, B0.11,

4 85.63, 91.15, 96.68, 102.21, 107.73.

5 113.26, 118.78, 124.30, 129.83,  135.35,

6 140.88, 146,40, 151.92, 157.45, 162.97 /

DATA WPR

1/ 60.470, 60.370, 60.080, 59.760, 59.180, i .
2 581670, 57.880, 56.980, 55.980, 5a.510, | O SO09Y
3 53.360, 51.600, 49.690, 47.680, 45.510, 77 EE
4 42.610, 39.350, 35.670, 31.000, 25.230, it

5 19,320, 14.000, 9.2600, 5.5100, 3.4400,

6 1.8%00, 0.0 , 0.0 , 0.0 , 0.0 /

DATA DPR

1/ 0.04 , ©0.05 , 0.05 , 0.05 , 0.05 , PU- 304
2 0.06 , ©0.05 , 0.05 , 0.05 , 0.05 , )

3 0.0 , ©0.05 , 0.04 , 0.07 , 0.06 , 770 EBR
4 0.06 ., ©0.05 , 0.07 , 0.07 ., 0.06 . sase

5 0.07 , ©0.08 , 0.07 ., 0.06 , 0.05 . BT

6 0.05 , ©0.0 ., 0.0 . 0.0 , 0.0 /

DATA WDR

1/-3.03 , =-3.10 , -3.12 , -3.14 , -3.21 , ‘o
2 -3.02 , -2.91 , -3.07 , -2.72 , -2.87 , DU- 647
3-2.70 , -2.54 , -2.52 , -2.53 , -2.40 , b EER(E
4 -2.12 , -2.01 , -1.56 , -1.33 , -0.85 .

5-0.42 , 0.05 , 0.30 , 0.22 , 0.06 .

6 0.10 , 0.0 , 0.0 , 0.0 , 0.0 /

DATA DDR

1/ 0.04 , 0.04 , 0.04 , ©0.05 , 0.05 , e
2 0.06 ., 0.06 . 0.05 ., 0.05 . 0.04 . DU- 6427
3 0.05 , 0.06 , 0.04 , 0.05 , 0.05 . » 5n
4 0.05 , 0.05 , 0.04 , 0.04 , 0.05 . =B R
5 0.04 , 0.05 , 0.04 , 0.05 , 0.06 . =

6§ 0.05 , 0.0 , 0.0 , 0.0 , 0.0 /

DATA WBR :

1/-689.37, -702.10, -703.94, -700.09, -695.17, B-14#,7°#
2 -692.42, -681.24, -670.64, -653.86, -641.52, .

3 -624.43, -602.51, -577.41, -556.95, -525.26. EERME

4 -494.04, -457.76, -410.28, -347.26, -276.04.

920-100Z 00¥76N.L ON{
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5 -205.52, -134.47, -79.13 , -39.66 , -19.47 .
6 -10.42 , 0.0 . 0.0 . 0.0 . 0.0 i
DATA DBR
17 0.63 , 0.83 ., 0.89 0.%4 1.0 .
2 0.94 , 0.70 , 0.79 , 0.92 , 0.81
3 0.93 , 1.00 , 1.07 , 0.%0 , 1.06
4 0.73 , 1.03 , l.04 , 1.27 , 1,03 ,
5 1l.19 , l.08 0.%0 , 0.87 ., 6.7 ,
6 _0.94 0.0 . 0.0 . 0.0 P a.0 [
DATA WSR
l/-2.07 , -1.80 , -1.76 , -2.00 , -1.74 ,
2-1.83 , -1.83 , -1.69 , -1.53 , -1.66 |,
3-1.61 , -1.40 , -1.51 , -1.44 , -1.48 '
4-1.17 , -1.31 , -0.90 , -0.45 , -0.42 ,
5 0.28 , i.05 , 6.80 , 0.45 , 0.324 ,
6 0.35 0.0 . 0.0 0.0 . 0.0 /
DATA DSR
1/ 0.06 , 0.08 , 0.08 , 0.06 , 0.06
2 0,07 , 0.06 , 0.0 , 0.07 , 0.07 ,
3 0.09 |, 0.07 ., 0.06 , 0.07 ., 0.06 ,
4 0.09 , 0.07 0.06 , 0.06 0.08 ,
5 0.08 , 0.08 0.06 0.07 , 0.09 ,
6 0.08 0.0 . 0.0 . 0.0 . 0.0 rd
DATA WUR
1/ 44.43, 44.27, 44.27, 43.94, 43.74,
2 43.21, 42.54, 42.06, 41.23, 40.25,
3 39.24, 37.88, 36.59, 34.84, 33.11,
4 30.76, 28.09, 24.88, 21.50, 17.62,
5 13.49, 10.28, 7.06, 4.56, 2.92,
6 1.43, 8.9 . 0.0 0.0 0.0 /[
DATA DUR
1/ 0.04 , 0.05 , 0.06 , 0.05 , 0.07 -,
2 0.06 , 0.06 , 0.06 , 0.06 , 0.05 ,
3 0.06 , 0.06 , 0.06 , 0.06 , 0.06 ,
4 0.05 , 0.06 , 0.06 , 0.07 . 0.06 ,
5 0.07 , 0.06 , 0.06 , 0.07 , 0.06 ,
6 0.05 , 0.6 , 0.0 . 0.0 ., 8.0 /
c
END
C NESI FUKU 98/3/23
c BLOCK DATA
BLOCK DATA BLKD
C NESI FUKU 98/3/23 BED
COMMON /SIZE/ SF(30,7)
C---- SIZE COLLECTION FaCTOR
c FU-30,DU-6 , B-1 , Ss-1, U-6
C 1 3 4 5
c
DATA SF
1/717*1.05 , 4*1.06 , 1.05 , 1.01 0.97
i 0.93 , 0.87 , 4%0.0 ,

B-14.7°
b KB R
=

SS-1427°0
=ER1E

SS- 1927
b REBRR
=

U- 6%27° &
SEERfE

U-647°
b E B
=

i
D

140

BUBEI—-F VT 70954 (3/4)

123*1.00 , 3%*0.99 , 4%0.0 |,

3 13*0.780, 3*0.790, 0.800, 0.810, 2*0.820,
3 0.810, 0.790, 0.760, 0.740, 0.720,
3 0.890, 4*0.0 ,

3 26*1.01 , 4*0.0 ,

4 16*0.98 , 2%0.99 , 2*1.00 , 0.95% , 0.98 ,
4 0.94 , 0.%0 , 0.85 , 0.79 4*0.0 ,
I FURU 98/3/23

5 60*0.00 /

I FUKU 98/3/23 END

END

SUBROUTINE CES {EWEX, SERR)

SUBROUTINE CE$({ID)

COMMON /EXP/ EWEX(30,7),SERR(30,7)

COMMON /CCC/ JX{30),JY(30},R(6,30),T(6,30},CE(30)

DIMENSION CF(30,4),PP(40,2),ww{40,2),AA(4},55(4) ,ERR(4),
*CAL(40,4),A(2),B(2),C{(2),D(2) ,E(2),BUN(2),BUS(2) ,XAV(4) ,XBV (2}
DIMENSION EWEX(1),SERR({1)

Xs811=0.

Xs12=0.

X521=0.

X522=0.

NEP=26

DO 140 N=1,NEP
ER=SERR (N)
PP(N,1)=1.0/{ER*ER}
TEM=SERR (N} /EWEX (N}
TEML=T(5,N) /T(6,N)
TEML= ( TEM*TEM+TEM1 *TEM1 )
TEM1=1./TEML
TEM=TEM*TEM
TEM=1./TEM
X81=T(6,N)
X82=X51*Xs1
XS1=XS1*EWEX (N)
X811=XS11+TEM*XS1
X812=XS12+TEM*XS2
X521=X82]1+TEM1*X51
XS22=XS22+TEM1*X52
PP{N, 2)=TEM

WiW (N, 1) =TEM

Wi (N, 2) =TEM1
CONTINUE
AVCE=XS812/XsS11
AVCE1=XS22 /X521

DO 142 1=1,2
A(I)=0.

B{I)=0.

C{I}=0.

D(I)=0.

920-100Z 00%6NI DNI
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E{I)=0.

DO 145 N=1,NEP

EX=EWEX (N)

DO 141 I=1,2
A(XY)=A{I)+PP(N,I)}*T{4,N)}**2
B(I)=B{I)+PP{N,I}*T({4,N)*T(5,6N)
C{I)=C{I)+PP{N,I}*T(4,N}*EX
D{I)=D{I)+PP (N, I}*T(5,N)**2
E{I})=E{I}+PP{N,I}*T(5,N)*EX
CONTINUE

CONTINUE

DO 146 1=1,2
BUN(I)=B(I}**2-A{I)*D(I)
BUS{I})=B(I}*E(I)-C{X)*D(I)
XAV{I}=BUN(I) /BUS{I)
XBV{I}=B(I)*C(I)-A(I)*E(I)
XBV(I)=XBV(I) /BUN(I)
IF(XBV(I).LT.1.) XBV{I)=1.
IF(XBV(I) .GT.2.) XBV(I)=2.
CONTINUE

DO 147 N=1,NEP
CAL(N, 1) =T{6,N) /AVCE

CAL/{N, 2)=T{6,N) /AVCEl

DO 147 I=1,2

CAL(N, I+2)=T(4,N) /XAV(I)+T(5,N) *XBV(I}
DO 148 I=1,2

XNN=NEP-1

XNN=NEP-9

SS(I)=0.

DO 148 N=1,NEP
TEM=EWEX (N) ~CAL (N, I)
SS({I)=SS(I}+WW (N, I) *TEM*TEM/XMN
CONTINUE

AR{1)=1./XS812

AA({2)=1./X822

XAav({3)=Xav{l)

XAV (4)=XAV{2)

XAV (1) =AVCE

XAV ({2) =AVCE1

bO 149 I=3,4

88(I)=0.

XNN=NEP-2

XIN=NEP-10

AA(I)=0.

PO 149 N=1,NEP
TEM=EWEX (N) ~CAL (14, I)
TEM1=-D{I-2}*T{4,N) +B(I-2) *T(5,N)
TEM1=TEM1/BUN{I-2)
SS{I}=SS{I)+PP(N, I-2) *TEM*TEM/XNN
AA(I)=AR{I}+PP(N,I-2) *TEM] *TEM1
CONTINUE

BUBBEI-F U7« AT 54L (4/4)

PO 150 1=1,4
SS({I)=SS(I)*nA(I)
SS(I)=SQRT{SS5(I))
150 ERR(I)=SS{I)/(XnV(I}*XAV{I))
DO 10 N=1,NEP
DO 20 TI=1,4
CF (N, I)=CAL(N, I}/EWEX(N)
20  CONTINUGE
10 CONTINUE
PRINT 630
630 FORMAT (1H1)
PRINT 620, {XAV(I),ERR(I),I=1,2)
620 FORMAT({// 10X, 1l4HOVER-ALL C/E=,F5.2,' D',¥F5.2//
1 10X,14%,¥5.2,' D',F5.2}
PRINT 621, {XAV{I),ERR(I),XBV(I-2),1=3,4)
621 FORMAT{/10X, 'TWQO CCMP.A=',F5.2,' D',F5.2/19X,'B=',F5.2//
* 19%, 'A=',F5.2,' D',F5,2/19X, 'B=',¥5.2)
PRINT 640, (EWEX(N), (CAL(N,X),I=1,4), (CF(N,I},I=1,4),N=1,NEP)
640 FORMAT{/ /10X, 33HCALCULATED -- NORMALIZED BY C/E =//
1 (20X,F8.4,5X,4F8.4,5X,4F8.4) )
RETURN
END

9Z0-100Z 00¥6NJL ONI



ff&R2.2 HUBETIOITSLANT - 2(EE5OAH)

-—-—+————1—-~—+————2--~—+-———3—--—+—--_4-—-—+——-—5-~—-+~———6—~--+~———7———-+—~——B
ZPPR-9 SAMPLE WORTH **%%* R-] #xx%% 00010000 [-m===
37 4.193 00020001 [~--~-
87.12 7.38 1.43 0.95 0.26 0.05 00030001 |~--~-

0.09 00031001
10.012938  11.009305 15.999 12.011 28.085 26.9815400040001 |-~---

1.00794 00050001

(1) #A4 I (18A4)

2 EroMY¥ VDR, QY IMicE TR TE R G TIVEE(g)
By TN ETNABTEEELS ()2

(4) BLEOEFE (g2

1 ZY S NIDIE, PU-30: 1, DU6:2, B-1:3, S§-1:.4, U-6:5THh2,

M2 T— 5 DONEFEZ, PERKYDOHTIERDIEEICRED . ZOANT— 7 OfITIE,
PERKY?®NUCLIDE CODEHIZIA¥105(B10), 115(B11). 8(016), 6(C12), 14(Si). 13(AR27).
THDDL I Zh>Tn3,

920-1002 00¥6NL ON[



R2.3 BEBETIOTSLAHLT-2(BESDOAN)

(FS5>r27)
NUCLIDE CODE 105
X Y GRP CAPTURE FISSION SCATTERING NON-LEAKAGE LEAKAGE ({DEL K/KK')
1 i TOTAL -1.756813E-04 .0000CGOE+00 -1.B67125E-06 =1,77%485E-04 .879794E-09 -1.775416E-04
2 1 TOTAL, =-1,755100E-04 .0000C0E+Q0 -1.865318E-06 -1.773754E-04 .984345E~-09 -1.7736845-04
<EhEEE>
25 1 TOTAL -4.777580E-06 .00C000E+00 -1.090046E~-07 -4.886585E-06 .774958E-07 -4.709089E-06
i 26 1 TOTAL -2.490058E-06 .000000E+00 -5.016938E-08 -2.540227E-06 .709168E-08 -2.463136E-06
(73221
NUCLIDE CODE 115
X Y GRP CAPTURE FISSION SCATTERING NON-LEAKAGE LEAKAGE (DEL K/KK')
1 1 TOTAL -2.153703E-0% .000000E+00 -1.968026E-06 -1.970180E-06 .353442E-09 -1.964826E-06
2 1 TOTAL -2.151606E-0% .000000E+00 -1.966122E-06 -1.968273E-06 .434508E-09 -1.962839E-06
<EPEE>
25 1 TOTAL -3.969018E-09 .000000E+00 -9.385349E-08 -9.782251E-08 .708361E-07 7.301358E-08
26 1 TCOTAL, -1.771946E-09 .000000E+00 -4.324356E-~08 -4.,501550E-08 .817642E-08 3.316092E-08
<BhERE>
(TS5 o7)
NUCLIDE CODE 1
X Y GRP CAPTURE FISSION SCATTERING NON-LEAKAGE LEAKAGE [DEL R/FKK")
1 1 TOTAL -1.347134E-08 .G00000E+00 3.091884E~07 2.957171E-07 .627193E~09 3.003443E-07
2 1 TOTAL -1.345820E-08 .000000E+00 3.088359E-07 2.9537778-07 .696916E-09 3.000746E-07
<gEhERE>
25 1 TOTAL -3.727400E-10 .GOQ000E+00 -1.791871E-06 -1,792244E-06 .29328%9E-07 -1.662915E-06
26 1 TOTAL -1.985983E-~10 .000000E+00 -B8.580433E-07 -8.582419E-07 .957650E-08 -7.586654E-07

) SEEO1Va— FRIR, LTFEATEEAT S,

920-100Z 00¥6N.L ON[



&R 2.4 BUBRETOVSLHEAKER (B-1 4> T0) (1/2)

PERKY OQUTPUT FOR EACH NUCLIDE
ZPPR-3 GSAMPLE WORTH *****
NUCLIDE CODE 105

X Y GRP
1 1

2 1

25 1

26 1

B_l * % &k &k

{DEL K/K)

CAPTURE

-1.756813E-04
-1.755100E-04

-4 .777580E-06
-2.490058E-06

FISSICN

0.000000E+00
0.000000E+00

<iEehERE>

0.000000E+Q0
0.000000E+00

SCATTERING

~1.8671258-06
-1.865318E-06

-1.090046E-07
~5.016938E-08

PERKY DEIEIER # A k/kk'h & ¢ ~354,
:@%ﬁu\ﬁﬁasﬁlﬁbt#>7»c

SENIHBHMRVESLE,

NON-LEAKAGE

~1.775485E-04
-1,773754E-04

-4.886585E-06
-2.540227E-06

NON-LEAKAGE

-1.079919E+00
-1.078866E+00

~2,972211E-02
-1.545065E-02

LEAKAGE

6.879794E-09
6.984345E-09

1.774958E-07
7.709168E-08

LEAKAGE

4.184559E-05
4.248151E-05

1.079599E-03
4.689016E-04

(DEL K/KK'}

-1.775416E-04
-1.773684E-04

-4.709089E~06
-2.463136E-06

(CENT)

-1.079877E+00
-1.078824E+00

-2.864251E-02
-1.498175E-02

PERKY D&EH > TILRGHE & IH/KGIC T L-#E R,

CALCULATED RESULT FOR RACH NUCLIDE (CENT)
ZPPR-9 SAMPLE WORTH ***%% [Rg.] *hxs#
NUCLIDE CODE 105
X Y GRP CAPTURE FISSTION SCATTERING
1 1 -1.068562E+00 0.000000E+00 -1.135658E-02
2 1 -1.067520E+00 0.000000E+00 -1.134559E-02
<ErhHmE>
25 1 -2.905911E-02 ¢.000000E+00 -6.630084E-04
26 1 -1.514550E-02 0.000000E+00 -3.051497E-04
<ERHEE>
SAMPLE WORTH RADIAI, TRAVERSE {TH/KG-SAMPLE)
ZPPR~9 SAMPLE WORTH ***%* R_] *xxxx
X Y GRP CAPTURE FISSION SCATTERING
1 1 ~1.068570E+00 0.000000E+00 -1.246134E-02
2 1 -1.067528E+00 0.000000E+00 -1.244929E-02
<@BhEEE>
25 1 -2.905925E-02 0.000000E+00 -B.576157E-04
26 1 -1.514556E-02 0.000000E+00 -3.970898E-04

NON-~-LEAKAGE

-1.081032E+00
-1.079578E+00

-2.991686E-02
-1.554265E-02

LEAKAGE

4.532703E-05
4.601566E-05

1.176658E-03
5.128226E-04

{CENT)

-1.080987E+00
-1.079932E+00

-2.874020E-02
~1.502983E-02

<P ERE>

920-1002 006N ONI



1R 2.4 BRETOY S LHABR (B-1 H27N) (2/2)

SAMPLE WORTH RADIAI. TRAVERSE
ZPPR-9 SAMPLE WORTH ***** B-] ##x%+

Y FNFICEOEBIE R g
EYTUNOY A XHIE. HIE®
EEHE C/EEORE,

X Y EXP. (CENT) ER CALC (CENT) SIZE C COR.C(CENT}) C/E
1 1 -0.8531 0.0008 -1.0810 0.7800 -0.8432 0.988
2 1 -0.8688 0.0010 -1.0799 0.7800 -0.8423 0.970
<EhEHE>
25 1 -0.0241 0.000% -0.0287 0.7200 ~0.0204 0.845
26 1 -0.0129 0.0012 -0.0150 0.6900 -0.0102 0.792
OVER-ALL, C/E= 0.96 D 0.00
0.96 D 0.00
T™WO COMP.A= 0.96 D 0.00
B= 1.16
A= 0.96 D 0,00
B= 2.00
CALCULATED -- NORMALIZED BY C/E =
-0.8531 -0.8757 -0.8758 -0.8756 =-0.8759
-(.8688 -0.8748 -0.8749 -0.8747 -0.8750
<EhERE>
-0.0241 -0.021) -0.0212 -0.0210 -0.0200
-0.0129 -0.0106 -0.0106 -0.0105 -0.0101

1.0265 1.0266 1.0264 1.0267
1.0069 1.0070 1.0068 1.0071

0.8778 0.8779 0.8719 0.8311
0.8225 0.8226 0.8177 0.7845

920-100% 00¥6N.L ONI
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5% 3.1 XMIX @ MAIN Jb—F >

DIMENSTON A{20000), TITLE {18}
DATA NAREA/20000/
*** added by k.hiyama
call iecinit{ .true., .false., .false., 'FT!, .false. )
call ioini2( .true., .false., .false., 'UT', .false. )

*kd

THIS ROUTINE MAKES AVERAGED CROSS SECTION

IOPT = O

N oo onn

1006 CONTINUE
READ(5,2000,END=9000) TITLE
2000 FORMAT{20Ad}

cwslgs.lo_zz Thkdkkkhdhdbdrdhhk kb ktkkkrrrrrrrthkhktix
¢ added the factor method option
o] READ(5,*) NMIX ,IPRTI , IPRTO ,INVERS
READ{5,*) NMIX ,IPFRTI ,IPRTO ,INVERS ,ifact
WRITE(6,3000}) TITLE
c WRITE(6,4000) NMIX ,IPRTI ,IPRTO ,INVERS
WRITE(6,4000}) MMIX ,IPRTI ,IPRTO ,INVERS ,ifact
3000 FORMAT(1H1///
* 1H ,5X,18a4)
4000 FORMAT (1HO/
* 1H ,5X, 'NUMBER OF INPUT CROSS SECTIONS ——— ', I3/
* 1H ,5X, 'INPUT CORSS SECTIONS PRINT ---———— 'LI3/
* iH ,5%,° 1l - Y¥YES v
* 17 5%, 0 - MO vy
* 1H ,5X, 'OUTPUT CORSS SECTION PRINT —==w—— 'L I3/
* 1 ,5X,! 1 - YES v/
* 1 5%, 0 - NO v/
* 1H ,5X, 'DIFFUSION INVERSE NUMBER OPTION -- ',I3/
* iH ,5%,° 1 - YES v/
* 1" 58X, 0 - NO v/
* 1H ,5X, 'FACTOR METHOD OPPION -————mm===wo— ', I3/
* 1H ,5X," i - YES '/
* 1H ,5X,° 0 - KO viAD)
c*******************************************************
C
IF(NMIX.EQ.~1} IOPT = 1
NMIX = TABS(NMIX)
c
MAXMTC = 100
MAXNG1 = 201
Ll = i
12 = L1 + NMIX * 2
L3 = L2 + MNMOIX * 2
L4 = L3 + NMIX
L5 = L4 + MAXMIC
Le = L5 + MAXMIC
L7 = L6 + MAXMIC
18 = L7 + MAYMIC
L9 = L8 + MAXMIC
L10 = 19 + MAXMIC
L1l = L10 + MAXNG]
NLAST = NAREA - L11 + 1
o
CALL IDMIX(TITLE ,MMIX LIPRTI ,IPRTC ,NLAST |,
cwsl98'10‘22 Khkkhkhkhhhhhhhkhbhkthkktrdth bRk Atk kkkkhhdoddkd
C * MAXMTIC ,MAXNG1 , IOPT ,INVERS ,ifact |,
* MAXMIC ,MAXNG1l ,IOPT ,INVERS ,ifact ,
c**********************************************************
* A{Ll) ,A(L2) ,B(L3}) ,LA(L4) ,A(LS) ,
* A{L6) ,A(L7) ,A(L8) ,A(L9) ,A(L10) ,
* A(L11) )
GO TOT060
C
9000 CONTINUE
STQP
END



JNC TN9400 2001-026

% 3.2 XMIX® IDMIX ¥ FiL—F>

SUBROUTINE IDMIX(TITLE ,NMIX (IPRTT ,TPRTO ,NAREA

cwslgg.lo.zz aaded nesi dekkdkdkdhkhkhkrkhkxkraxkkkhrhhkthkhkdkhkhkhhhhdkhhbdrhdhrdi
c MAXMIC ,MAXNGL ,NOPT ,INVERS ,
* MAXMIC ,MAXNGL ,NOPT ,INVERS ,ifact
JrFxkdkhkkddhhkhkkhhdhdrrdhddddhdrhhdrhddhhdrtdh kb rddrhddvrhbdhrets
* RNAMEX ,CNAMEX ,RATIO ,NUCLX ,DENX ,
* MICX ,NUCL ,DEN  ,MIC  ,ENERG |,
* A )
REAL*8 CHECK ,BLANK ,ERR
DATA BLANK ,ERR /' ',"*ERR* '/
WRITE(6,1500) TOTAL
* RNAME(1) ,RNAME(2) ,CNAME(1) ,CNAME(2),
* NG .IDS ,IPL
1500 FORMAT (1H ,5X, 'AVERAGED X-SECTICN ',F15.5,
* 5X,Ad4,A2,2X, 224, 2X, 15,15, I5)

IF (ICPT .EQ. 1 ) STOP 20

CWS'98.10.22 aaded nesi Thhkxkkrhrhdhhkrd bbbk ddhrddhrdrdxrdi
if( ifact.ne.1 } then
DO 1510 I = 1 , NNUCL

DEN(I) = DEM(I) /TOTAL

1510 CONTINUE

endif
Cend*************************************************************
T

Ll = 1

1.2 = Ll + NG

L3 = L2 + NG * 1l

L4 = L3 + NG * IDS

L5 = 14 + NG * IDS * IPL

L6 = 15 + NG

L7 = 16 + NG * 11

L8 = L7 + NG * IDS

L9 = L8 + NG * IDS * IPLMAX

L10 = LS + (11 + IDS + IPLMAX *IDS ) * NG

IAST = L10 - 1

NLAST = NAREA - L9 + 1

IF (LAST .GT. NAREA ) WRITE(6,1600) LAST ,NAREA
1600 FORMAT{1HO,S5X, 'MEMORY OVER 11'/

* 1H ,5X, 'MEMORY REQUIRED =—==m-- ',I8/
* 1H ,5X, 'MEMORY RESERVED --~-—- ',18)
IF (LAST .GT. NAREA ) STOP 20
C
C
CAILL XMIX (NG ,1DS , IPL SNMTX ,RATIO ,
* MAXMIC ,NLAST . TPRTO ,IPRTL ,ENERG ,INVERS,
* '"PDSOUT ', RNAME , CNAME MIC , NUCL ,
* DEN . TITLE LNMIC JNNUCL
* ' POSIN ' ,BNAMEX ,CNAMEX ,MICX NUCLX
CWS'QB.lO.zz aaded nESi T L R
o * DENX ,TITLEX ,
* DENX ,TITLEX ,ifact R
CPﬂd RhkkkhkhRhhkhrhkhhrhdhhhhhhdkkhkhokkkhkbkhhhrhdrh*TXxxET KA h AT rrhrrkrh e rd
* A(L1) JA(L2) JA(L3} JALL)
* A{LS) LA(LB) CJA(LT) CJALLS)Y
* A (LS} )
C
GO TO 9000
2000 CONTINUE
RETURN
END



JNC TN9400 2001-02

6

$% 3.3 XMIXD XMIX #F—F>

SUBROUTINE XMIX (NG ,IDS ,iPL , NMIX (RATIO ,
* MAXMIC ,NAREA ,IPRTO ,IPRTI ,ENERG ,INVERS
* DI ,RNAME ,CNAME ,MIC ,NUCL, .
* DEN ,TITLE ,NMIC JNNUCE,
* DX RNAMEX _, CNAMEX_ MTCX NUCT.X
CWS OB, 10 .22 *kkkokkokokskokok ok ok h ok kR k kAR k ko h ok ki kk ke Ak ko kA A A AR R E R E R * K
< * DENX ,TITLEX ,
* DENX , TITLEX ,ifact ,
Cend *EEEFRAEEEAR I AR R AR EE AR R R AR R R A RE AR AR R R TR A F Ik Rk kA &
* CHIM ,SIGM SIEMIM |, SIGPLM ,
* CHIX ,SIGX ,SIGMTX ,SIGPLX ,
* A )
TOTAL = 0.0
DO 2300 N =1 , MMIX

TOTAL = TOTAL + RATIO(N)

2300 CONTINUE

c

2420

2450
2400

2500

2600
2700

cwsrggllo.zz added nesi Tk hk Tk kdh kbbb hrrhddhrdhihx
if( ifact.eg.0 ) then
DO 2800 T =1,

NG

DO 2400 J =1 , 11
IF{INVERS .EQ. 0) GO TO 2420
IF(J.GE.3.AND.J.LE.5) GO TO 2450

SIGM(I,J) = SIGM(I,J) / TOTAL

GO 'TO 2400

SIGM(I,J) = TQTAL /SIGM(I,J)
CONTINUE

Do 2500 J =1, IDS
SIGMIM(J,I) = SIGMIM{J,I) / TOTAL
CONTINUE

Ir (IPL .LE. 0 } GO TO 2800
BO 2700 J = 1 , IDS
DO 2600 K =1 ,

SIGPLM(J,K, I}

IPL

= SIGPIM(I,K,J) / TOTAL

CONTINUE
CONTINUE

2800 CONTINUE

endif

Cery *XEXRAKEI KT h AT Ik hhkhkhkhkhhdhhhhrhrrhrrhdhhhdkkkr vk khkhhth

c

MAXM =

MAXI = MAXM
CALL: DATE (DATEX)
CALL DATEX (DATEY)
CALL PRTIDX(&

* NG

* MAXI
* NUCL
CALL PUTIDX (DIM
* NG

* MAXI
* NUCL

*

* % % % A %

* F % % ¥

IF (IPRTO .EQ. 1}

CALL PRTMAC (6
SIGM{1,1)
SIGM(1,5)
SIGM(1,9)
SIGPLM
NG
DATEY

CALL PUTMAC (DDM
SIGM(1,1)
SIGEM(1,5)
SIGM(1,9)
SIGPLM
NG

CALIL, PUTKAT (DDM

RETURN
END

NG * (11 + IDS + IDS*IPL)

» RNAME
. IDS
,NMIC
» DEN

» RNAME
LIDS

, NMIC
, DEN

, RNAME:
,SIGM(1,2)
,SICGM(1,6)
SI@i(1,10)
, DS

, TITLE

, RNAME
,SIGM(1,2)
,SIGM(1,6)
(SIGM(1,10)
A

IDS
 RNAME

. CNBME ,TITLE
L IPL , MAXM

,MIC , NNUCL
,DATEY , ENERG

, CNAME , TITLE
,IPL , MARE

MIC » NNUCL

-3 , ENERG

, CNAME ,
,SIEM(L,3) ,SICM(1,4)
LSIGM(1,7) ,SIGM(1,8)
,SIGM(1,11) ,SIGMIM
,IPL .

)

, CNAME .
,SIGM(L,3)  SIGM(1,4)
LSIGM(1,7) ,SIGM(1,8)
,SIGM(1,11) ,SIGMIM
,IPL )

, CNAME ,CHIM ,NG

)

R T T L S





