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The criticality management of the fuel debris is one of the most important research issues in the
countermeasure of Fukushima Daiichi Nuclear Power Station accident. The current criticality
management of used nuclear fuel (UNF) in Japan uses the fresh fuel assumption. This assumption is
difficult to be applied because the ket of the fuel debris could exceed 1.0 in most of cases which the
fuel debris contains water and does not contain such neutron absorbers as gadolinium. Therefore, the
adoption of the burnup credit is considered. The prediction accuracy of the isotopic composition of
UNF and its impact on the ke calculation must be validated. Japan Atomic Energy Agency developed
a burnup calculation code SWAT4.0 to obtain reference calculation results of the isotopic composition
of UNF. In order to investigate the prediction accuracy of SWAT4.0, we analyzed the post-irradiation
examinations (PIE) of boiling water reactor fuel (BWR) obtained from 2F2DN23 assembly, which is
an 8 x 8 STEP-I BWR fuel assembly irradiated in the Fukushima Daini Nuclear Power Station Unit 2.
The impact of the difference of the isotopic composition on the ket calculation is also investigated in
infinite pin-cell geometry. These results revealed that the number density of many heavy nuclides and
fission products show good agreement with the experimental data, except for those of *’Np, 2**Pu,
and samarium isotopes, and the difference between ke evaluated by using experimental results and
SWAT4.0 calculation is 2%. Today we cannot ignore the risk of health and/or environment by energy
production such as power generation since the risk has been made large enough. In this report an

information survey has been done in order to know the outline and points of risk assessment.
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1 3.63
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UO, R k% 3 3.18 —
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7% 3.1 UO2-Gd:03 REHR DT 12 705148

Gd BlgE 5 | P [mm]
1 1.53
2 2.16
3 2.65
4 3.05
5 3.41
6 3.74
7 4.04
8 4.32
9 4.58
10 4.83
11 5.06
12 5.29

7232 B TV O R B E 2 U D I EIRTREE D

T IR EE[K] WA IREEK]
SF98-3 556.00 SF99-2 554.95
SF98-4 559.15 SF99-3 556.91
SF98-5 559.15 SF99-4 559.15
SF98-6 559.15 SF99-5 559.15
SF98-7 559.15 SF99-6 559.15
SF98-8 559.15 SF99-7 559.15

SF99-8 559.15
SF99-9 559.15
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33 REHF L A OB IRBUEALE IS DB ER ORA KR

P | WA RRY%] | BT | RA RR[%]
SF98-3 3.0 SF99-2 1.4
SF98-4 17.5 SF99-3 5.8
SF98-5 42.0 SF99-4 16.8
SF98-6 62.5 SF99-5 41.0
SF98-7 68.0 SF99-6 62.8
SF98-8 73.0 SF99-7 67.7

SF99-8 72.9
SF99-9 73.7

7% 3.4 SF98 DS54 > 7 IVEBUSLIE I 35 1T D S BREHED 235U JRHE EE [wt%]”

g Rod ID

1 2 3 4 5 G
SF98-3 3.9 2.9 3.4 2.9 2.0 3.4
SF98-4 3.9 2.9 3.4 2.9 2.0 3.4
SF98-5 3.9 2.9 3.4 2.9 2.0 3.4
SF98-6 3.9 3.9 3.4 2.9 2.0 3.4
SF98-7 3.9 3.9 3.4 2.9 2.0 3.4
SF98-8 3.9 2.9 3.4 2.9 2.0 3.4

3.5 SF99 Ol 2 7 VUL IE IZ 51T D K BREHRE D 25U JRHE EE [wt%]

S Rod ID

1 2 3 4 5 G
SF99-2 3.9 2.9 3.4 29 2.0 3.4
SF99-3 3.9 2.9 3.4 29 2.0 3.4
SF99-4 3.9 2.9 3.4 29 2.0 3.4
SF99-5 3.9 2.9 3.4 2.9 2.0 3.4
SF99-6 3.9 3.9 3.4 2.9 2.0 3.4
SF99-7 3.9 3.9 3.4 2.9 2.0 3.4
SF99-8 3.9 2.9 3.4 29 2.0 3.4
SF99-9 3.9 2.9 3.4 29 2.0 3.4
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3.6 HlGmY T IOVEEFLEIZ BT D U0r-GdhOs BB D GdhOs I [wt%]”

. Rod ID oo Rod ID

G G

SF98-3 4.5 SF99-2 4.5
SF98-4 4.5 SF99-3 4.5
SF98-5 4.5 SF99-4 4.5
SF98-6 4.5 SF99-5 4.5
SF98-7 4.5 SF99-6 4.5
SF98-8 3.0 SF99-7 4.5
SF99-8 3.0

SF99-9 3.0
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% 3.7 SF98 Dl [t Y > 7 )V E I B 1 D & BRBHE OO JF 505 FE[10%4 8 /em?)

Rod ID | #%## | SF98-3 SF98-4 SF98-5 SF98-6 SF98-7 SF98-8
P | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06
| 5 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04
285 [ 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02
0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02
240 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06
5 2y | 6.71E-04 | 6.71E-04 | 6.71E-04 | 9.02E-04 | 9.02E-04 | 6.71E-04
28| 2.22E-02 | 2.22E-02 | 2.22E-02 | 2.20E-02 | 2.20E-02 | 2.22E-02
%0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02
P4y | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06
3 35y | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04
P85 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02
%0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02
B4y | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06
A Py | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04
B8 | 2.22B-02 | 2.22B-02 | 2.22E-02 | 2.22E-02 | 2.22E-02 | 2.22E-02
0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02
24y | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06
s 3y | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04
P8 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02
%0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02
P4y | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.70E-06
Iy | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.56E-04
8 | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.12E-02
%4Gd| 3.02E-06 | 3.02E-06 | 3.02E-06 | 3.02E-06 | 3.02E-06 | 2.03E-06
G 35Gd | 3.30E-05 | 3.30E-05 | 3.30E-05 | 3.30E-05 | 3.30E-05 | 2.21E-05
%6Gd | 2.24E-04 | 2.24E-04 | 2.24E-04 | 2.24E-04 | 2.24E-04 | 1.50E-04
7G4l 3.10E-04 | 3.10E-04 | 3.10E-04 | 3.10E-04 | 3.10E-04 | 2.07E-04
"8Gd| 2.37E-04 | 2.37E-04 | 2.37E-04 | 2.37E-04 | 2.37E-04 | 1.59E-04
16054 3.76E-04 | 3.76E-04 | 3.76E-04 | 3.76E-04 | 3.76E-04 | 2.52E-04
%0 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 2.21E-04
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3.8 SF99 il 5[ W o TV EUSAL T 36 1T D A B O J5 - 55085 FE 1024l /em?)

Rod ID] ##f | SF99-2 | SF99-3 | SF99-4 [ SF99-5 | SF99-6 | SF99-7 | SF99-8 | SF99-9
24U | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06

. U | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04 | 9.02E-04
>80 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02 | 2.20E-02

"0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02

24U | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06

5 %y | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 9.02E-04 | 9.02E-04 | 6.71E-04 | 6.71E-04
250 | 2.22E-02 | 2.22E-02 | 2.22E-02 | 2.22E-02 | 2.20E-02 | 2.20E-02 | 2.22E-02 | 2.22E-02

0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02

24U | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06

3 Py | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04 | 7.87E-04
250 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02 | 2.21E-02

%0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02

24y | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06

A 25y | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04 | 6.71E-04
35U | 2.22E-02 | 2.22E-02 | 2.22B-02 | 2.22E-02 | 2.22E-02 | 2.22E-02 | 2.22E-02 | 2.22E-02

"0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02

U | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06 | 9.29E-06

s 5y | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04 | 4.63E-04
P50 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02 | 2.24E-02

"0 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02 | 4.58E-02

24y | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.56E-06 | 6.70E-06 | 6.70E-06
5y | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.41E-04 | 7.56E-04 | 7.56E-04
25U | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.08E-02 | 2.12E-02 | 2.12E-02
"*Gd| 3.02E-06 | 3.02E-06 | 3.02E-06 | 3.02E-06 | 3.02E-06 | 3.02E-06 | 2.03E-06 | 2.03E-06

G 5Gd| 3.30E-05 | 3.30E-05 | 3.30E-05 | 3.30E-05 | 3.30E-05 | 3.30E-05 | 2.21E-05 | 2.21E-05
°Gd| 2.24E-04 | 2.24E-04 | 2.24E-04 | 2.24E-04 | 2.24E-04 | 2.24E-04 | 1.50E-04 | 1.50E-04
“TGd| 3.10E-04 | 3.10E-04 | 3.10E-04 | 3.10E-04 | 3.10E-04 | 3.10E-04 | 2.07E-04 | 2.07E-04
"8Gd | 2.37E-04 | 2.37E-04 | 2.37E-04 | 2.37E-04 | 2.37E-04 | 2.37E-04 | 1.59E-04 | 1.59E-04
"Gd| 3.76E-04 | 3.76E-04 | 3.76E-04 | 3.76E-04 | 3.76E-04 | 3.76E-04 | 2.52E-04 | 2.52E-04

"0 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 3.31E-04 | 2.21E-04 | 2.21E-04
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s F X v RIVIR v 7 AHh
F ¥ U HRINIR Yy T AN (R4 K50 %))
H 0 H 0 BEK] A1 FE[%]
SF98-3 4.84E-02 2.42E-02 4.98E-02 2.49E-02 556.00 3.0
SF98-4 4.13E-02 2.07E-02 4.96E-02 2.48E-02 559.15 17.5
SF98-5 2.98E-02 1.49E-02 4.96E-02 2.48E-02 559.15 42.0
SF98-6 2.01E-02 1.00E-02 4.96E-02 2.48E-02 559.15 62.5
SF98-7 1.75E-02 8.74E-03 4.96E-02 2.48E-02 559.15 68.0
SF98-8 1.51E-02 7.56E-03 4,96E-02 2.48E-02 559.15 73.0
SF99-2 4.93E-02 2.47E-02 5.00E-02 2.50E-02 554.95 1.4
SF99-3 4.70E-02 2.35E-02 4.97E-02 2.49E-02 556.91 5.8
SF99-4 4.17E-02 2.08E-02 4.96E-02 2.48E-02 559.15 16.8
SF99-5 3.02E-02 1.51E-02 4.96E-02 2.48E-02 559.15 41.0
SF99-6 1.99E-02 9.97E-03 4.96E-02 2.48E-02 559.15 62.8
SF99-7 1.76E-02 8.81E-03 4.96E-02 2.48E-02 559.15 67.7
SF99-8 1.52E-02 7.59E-03 4.96E-02 2.48E-02 559.15 72.9
SF99-9 1.48E-02 7.40E-03 4,96E-02 2.48E-02 559.15 73.7

#3.10 wEE

s T ¥ U RNVR w7 AR HUEE (SF98, SF99 #hiE) 12

- Ji - J50 - Ji - H50
[10%* & /cm?] [10%* {&/cm?]
1128n 4.83E-06 0Cr 3.30E-06
1148n 3.24E-06 2Cr 6.36E-05
11581 1.69E-06 53Cr 7.21E-06
116Sn 7.24E-05 S4Cr 1.79E-06
78n 3.82E-05 8Ni 2.74E-05
118Sn 1.21E-04 60N 1.06E-05
119Sn 4.28E-05 INi 4.60E-07
1208n 1.62E-04 O2Nj 1.47E-06
1228n 2.31E-05 4Ni 3.73E-07
1248 2.88E-05 N7r 2.18E-02
>4Fe 5.32E-06 N7Zr 4.76E-03
Fe 8.42E-05 27r 7.28E-03
STFe 2.02E-06 HZr 7.38E-03
8Fe 2.57E-07 %Zr 1.19E-03
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7 3.11 SF98 DM@ EE 7
A% L JIIMWA]
[d] SF98-3 | SF98-4 | SF98-5 | SF98-6 | SF98-7 | SF98-8

0 0.00 0.00 0.00 0.00 0.00 0.00

6 11.29 12.95 13.45 12.21 12.05 8.31

3 28.50 32.68 33.95 30.81 30.41 20.98
132 35.14 40.29 41.84 37.98 37.49 25.86
21 0.00 0.00 0.00 0.00 0.00 0.00
5 12.73 14.59 15.16 13.76 13.58 9.37
244 30.65 35.15 36.51 33.13 32.70 22.56
8 35.49 40.70 42.27 38.36 37.87 26.12
117 0.00 0.00 0.00 0.00 0.00 0.00
5 12.73 14.59 15.16 13.76 13.58 9.37
317 30.65 35.15 36.51 33.13 32.70 22.56
9 0.00 0.00 0.00 0.00 0.00 0.00

4 13.27 15.21 15.80 14.34 14.15 9.76
72 31.19 35.76 37.15 33.71 33.28 22.95
10 35.14 40.29 41.84 37.98 37.49 25.86
81 0.00 0.00 0.00 0.00 0.00 0.00
3 14.52 16.65 17.29 15.69 15.49 10.69
365 32.45 37.20 38.64 35.07 34.62 23.88
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3.12 SF99 OHREBEE (1/2)7

EE- LMW

[d] SF99-2 | SF99-3 | SF99-4 | SF99-5
0 0.00 0.00 0.00 0.00
6 6.92 9.92 10.83 11.44

3 17.46 25.03 27.33 28.87

132 21.53 30.86 33.69 35.58

21 0.00 0.00 0.00 0.00

5 7.80 11.18 12.21 12.89

244 18.78 26.92 29.40 31.05

8 21.75 31.17 34.04 35.95

117 0.00 0.00 0.00 0.00
5 7.80 11.18 12.21 12.89
317 18.78 26.92 29.40 31.05
9 0.00 0.00 0.00 0.00
4 8.13 11.65 12.72 13.44

72 19.11 27.39 29.91 31.59

10 21.53 30.86 33.69 35.58

81 0.00 0.00 0.00 0.00

3 8.90 12.75 13.92 14.71

365 19.88 28.50 31.11 32.86

,15,




JAEA-Research 2017-021

3 3.13 SF99 OHREBEE (2/2)7

EE- LMW

[d] SF99-6 | SF99-7 | SF99-8 | SF99-9
0 0.00 0.00 0.00 0.00
6 9.89 9.82 6.67 5.09

3 24.97 24.79 16.84 12.85

132 30.78 30.56 20.76 15.84

21 0.00 0.00 0.00 0.00

5 11.15 11.07 7.52 5.74

244 26.85 26.66 18.12 13.82

8 31.09 30.87 20.98 16.00

117 0.00 0.00 0.00 0.00
5 11.15 11.07 7.52 5.74
317 26.85 26.66 18.12 13.82
9 0.00 0.00 0.00 0.00
4 11.62 11.54 7.84 5.98

72 27.33 27.13 18.43 14.06

10 30.78 30.56 20.76 15.84

81 0.00 0.00 0.00 0.00

3 12.72 12.63 8.58 6.54

365 28.42 28.22 19.17 14.62
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4. SWAT4.0 |Z L % AT Ofs 5

4.1 SF98 & OF SF99 O FHHMHE & I E i D brig

SF98 (23317 5 SWAT4.0 DR L HIEMEO . (C/EE) #X 4.1 KO 4.1 1277, =
REMFETH D 29U, 28U, PPu, Pu, *'Pu OFEE & HIEM OREHE T O 2R 1T K
4.8%, FEMERAEITRON 4.4% L 72> 72, —J7, #'Np, 2Pu DBREHEFEHOZERIT L L 56 2%
FETH L0, EERAEITN 10%E KRE, P IAMTELOIFRER -T2, F2,
MAmM OB TR D75 1T-12.1% & 8/ Nl & 72 o 7o, K2R (FP) % 7.5 & Sm
[FAL AR Z 3/ NG L TN D 2 & Ao Tz, FRIZ YSm D ZEEOSEEIEIX-15.6% & D Sm
FNARICEERTERENRE | EERZES 129% & RERELE 257,

SF99 |Z351F % SWAT4.0 FH5HE & HIEM O el 2 [X] 4.2 OV 4.2 18T, Z OFEFCIE,
SF99-2, SF99-4, K TF SF99-6 (x4 % Sm [FAAKD C/E EAZEM & 72> TV DA, 2
BEMATEE LAV Th D, EAEMETHZ 350, 250, Pu, *Pu, 2'Pu OYkEHE
O IR 3.2%, BEUERAITRK 3.6% & 72 ofz, —J7, »'Np, 2Pu ORREME LY
DFEFIT P"Np 23-11.4%, 2%Pu 23 16.0% & K= <, FEMERZIL 2P%Pu 28 11.5% & K& <, W
CINETIES LR E o T, £72. 2 Am OREME TR DO FEF1T-0.6% TH D A3, FEYE
ML 14.7% & REWZ L4 o 7=, FP IOV T SFI8 L [AEEIC, '“Sm & 7p Sm [7]
AR Z 38/ NG L TN D 2 E RN no Tz,

4.2 Gd [FIRCAR L D FHREAR & ) EE O ok

SF99 TlL, %517 Gd O RNAKLEORIE HATHI TN D, Gd O S FPERHm IC K X
REEAG 252D, Gd OB EOEYIRFHIIIIEFICHEE TH S, £ 2T SF99 O
HIEE 2 VT SWAT4.0 O Gd J8b & O PRI 2584l L7z, SF99 IZH81F % Gd [FIAZIKLL
D SWAT4.0 D FHELE & IEE O bk 2 3% 4.3 17T, 99Gd, '8Gd, 'Gd IZ >\ TR N
1% E7eoT=, LinL, Gd, 3Gd, G IZ oW T RN K E <, FFlZ Gd, P'Gd
IZOWTIEH TR ER PR E < B BIER &R o7, G 1378 % O KERIFIELLAME
WZ b E2 G, YGd IIHERTRAE A R E < BRI TPICAR IS 2 b T
O OZFRIIM ORI LR THERF BB D 72 < 72> T d, £/, Gd & Eu (&R UAy BT
K THLIZDILFINCHBET 2 Z LV, 2072, PGd & °Gd IT1EZ D BEETE &
72% Bu & By ZEAICOHELENTITREA L TV D AEEEE HE TE e, 3Gd &
8GR LTI, 2 S IR m g2/ & < R & Ze Hpok - W SOG W i F & B 1°Gd
& YGd L OAEREEE LTS, G L P8Gd OERN 1%UNTHDHZ b,
SWAT4.0 1% '°Gd & 9'Gd Db ZUNZFHE L T D Z &R0 5,

4.3 SF98 KUY SF99 Dt HUE & I TEE D 22 5 D K & WEFE O KGR A
SHEHEEAEEOZERN KX VWEREIZOWT, FOEBOERIZHOWTESET S,
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HMAmM OFERNPRKRENVERE LT, 2 Am OREMO A HED S D3 E) TIER O ATREMEDE
2 HD, M Am ORPEMED M S 2% AN DV TH DA, i EIEE S 7T 9T
SEIOFEHT & [FERIC 2MAm OFHEME & RIEEOZRNRE N L b EEEORIE O R
PENE 2% E D KREWAREER S 5,

Sm AR D ZEH N K ENEER & LT, BREBEE &R A REREREE)CTIERWATREMENR B 2 6
N5, PIE Tlid, BRBEE ORIEIC "SNd OJRFHEE 4 2D Nd-148 15 DE2 AT 5,
X 4.1 725 &, "Nd OFEMEIZHEM S 1TZFE-HLTWDHZ b, BREEICONT
FEUICRESINTNWDAI LD EEZLND, ZOZ END, SmRNIKROZERNKE WFKA
D—DNIRA FENBEUNCRETE VRN ENEZLND, £ 2 T, SFI8-4 J% (X SF98-
6 DIRA REAETLOMEN S E10%E S T 56 OFHR A F M L, C/E EICkt 7 5 8 E5F
i L7z, ZOfEEEZX 43, K44 KOE441T7T, ZORENS, Sm D C/E EIZARA
RHED E10%DEAGITK L TRR TR S%ET D Z &R ahole, AN CIE. BWR O
IR 72T R AR A RS AMEH L TR0 7284 FREITRESH T —ETh D LIRE
LTCWb, UL, EEORA REHSAIIBEE LIzAA RREIR ST, 7R+ b
—ETEHRL, R OEIRICHE-> TEE LTV 5D, K43, X 4.4 HOE 44 OFEREEE
T D& RN CIRE LR A RRIGEY) TIXRWATREMER H D, 202 &b, Sm[FENL
KO E 2 ESE 2720137 atAa L Ba—2DORA RRFT =X Y, LV
NH LWARA RROBEERVBLETHDL EBEZBND,

BINp & PBPu OZERNRKEWER & LT, AR ORI 2 Wi fE o3 @) ¢k
RWHEEMNE Z DD, £ T, BT —4 7477V OEHRITHT D SWATA.0 REERT A
DFEFRA~D B L FH7-, PINp & PPu D FE LR/ SR TR D@ TH D 19,

25U(n, v ) U—2 5 Np(n, y ¥ Np—2179 53 py

238 U(n, 2n)237 U—&7d 237 Np(n, ,Y)238 Npﬁ)zm Pu

242 Cm 162.94d 238 Pu

INBDERRSAD S, Cm D PPu DAL S AT 22Cm OREMAIEF I/ hE <
B8pu DAERICH BB a2 5270w &F 2 bivd, JENDL-4.0 & ENDF/B-VIL1 @ U @
(ny) WifE, 2*U @ (n,2n) WAL O ¥ 'Np @ (n,y) WrEifEO ik 2 X 4.5~[X 4.7 127
T, ZHHDKH S, JENDL-4.0 & ENDF/B-VIL1 @ 2°U & (ny) KrififE, 20U @ (n,2n)
Wik FE 2 OV 2'Np @ (nyy) WiHREIZER RS D Z LR mnbd, £ 2T 3BU, 280 KO 3'Np
WZOWTET =4 7477 ) ORBEFRL720, 20U, 50 KO P'Np & — 7 >
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JENDL-4.0 7>% ENDF/B-VIL1 {22 L C SWAT4.0 BREEF R 2 50 L 7=, ¥ > 7 /11T SF98-
4 K TN SF98-6 & %4 & L7z,

SF98-4 }¢ U} SF98-6 D 36U @ (n,y) WitifE% JENDL-4.0 > 5 ENDF/B-VIL1 (2285 L 7=k
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F 4.1 SF98 123517 5 SWAT4.0 D AR & | E Al O bk

Isotope C/E

SF98-3 SF98-4 SF98-5 SF98-6 SF98-7 SF98-8 Ave. lo
2y 1.020  1.044 0998 0.962 0.976 1.003 1.000 0.027
20y 0.984 0984 0.994 0.988 0984 0965 0.983 0.009
238 1.000  1.000 1.000 1.001 1.002 1.001 1.001 0.001
*Np 1.022 0984 1.220 0.885 0.999 0.990 1.017 0.101
Z8pu 1.007 1.042 1.103 1.156 0.944 0.880 1.022 0.092
pu 0.990 1.013 1.012 0.943 0924 0934 0.969 0.037
py, 0.984 0.969 0.993 0.964 0956 0958 0.971 0.013
#py 0.969 1.007 1.002 0.931 0900 0901 0.952 0.044
2y, 0.960 0.956 0.988 0.985 0.946 0932 0.961 0.020
T Am 0.820 0.827 0.854 0917 0883 0975 0.879 0.054
Nd 1.016 1.032 1.006 0.997 1.000 1.009 1.010 0.012
Nd 0.973 0988 1.015 0.997 1.035 1.058 1.011 0.029
"Nd 1.009 1.012 1.006 1.014 1.015 1.019 1.013 0.004
1oNd 1.018 1.017 1.017 1.009 1.008 1.008 1.013 0.005
8N4 1.003 1.002 1.002 1.001 1.001 1.003 1.002 0.001
B0Ng 1.011  1.007 1.013 1.003 1.000 0.999 1.006 0.005
Bics 1.007 0.974 1.005 0.960 0.917 1.037 0.983 0.039
B 1.097 1.084 1.117 0.983 0.908 1.018 1.035 0.073
] 1.018 1.003 1.084 0.940 0.958 0.906 0.985 0.058
Sm 0.908 0.905 0.968 0.972 0981 0936 0.945 0.031
8Sm 0.938 0.958 1.026 0.975 0965 0.889 0.959 0.041
"Sm 0.932 1.054 0.776 0.894 0.733 0.675 0.844 0.129
0Sm 0.872 0.875 0.937 0914 0912 0.897 0901 0.023
Blom 0.846 0.868 0.916 0.832 0.838 0.827 0.854 0.030
28m 0.895 0.875 0.929 0.965 0952 0924 0.923 0.031
iSm 0.870 0.874 0.925 0.926 0.895 0.832 0.887 0.033
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C/E

IS00Pe (000 SF99-3 SF99-4 SF99-5 SF99-6 SF99-7 SF99-8 SF99-9 Ave. o
35y 1.035 1.018 1.103 1.031 1.022 1.002 1.023 1.024 1.032 0.028
28y 0974 0990 0979 0.992 0978 0.987 0.967 0979 0.981 0.008
238y 1.000  1.000 0.999 1.000 1.001 1.001 1.000 0.999 1.000 0.000
*Np 0.889 0.855 0975 0.886 0.908 0.849 0.864 0.864 0.886 0.038
28y 1202 1117 1.209 1426 1.098 1.113 1.027 1.085 1.160 0.115
3%py 0981 0984 1.056 1.021 0.970 0938 0969 1.030 0.994 0.036
20py, 0.998 0.989 1.003 0.994 00982 0.973 0987 1.025 0.994 0.014
#py 0.948 0970 1.013 0.993 0946 0.920 0.939 1.030 0.970 0.036
#2py 0962 1.000 0964 0.988 0988 0.989 0.974 1.056 0.990 0.028
T Am 1.358  0.832 1.006 0.896 0.997 0.959 0.968 0.936 0.994 0.147
N4 1.008 1.002 1.026 1.004 1.005 0.993 1.004 0.995 1.005 0.009
Nd 0.999 0.777 0947 1017 1.021 1.148 1.083 0.998 0.999 0.101
5Nd 1.014 1.006 1.006 1.001 1018 1012 1014 1.003 1.009 0.006
146N4 1.015 1.013 1.010 1.010 1.005 1.003 1.005 1.007 1.009 0.004
¥Nd 1.005 1.003 1.002 1.002 1.003 1.002 1.004 1.006 1.003 0.001
504 1.009 1.014 1.018 1.017 1.003 1.005 1.005 1.018 1.011 0.006
B 0.963 0.956 00955 0.952 0940 0.921 0.948 0.952 0.948 0.012
W 0.925 0.999 0984 0.995 0913 0.868 0.873 0910 0.933 0.049
e 1.394  1.290 1335 1274 1.188 1.163 1.170 1291 1.263 0.078
TSm 1.018 0.989 1.025 1.004 1.005 1.008 0.012
"¥Sm 1.033 1.031 0.990 0.939 1.002 0.999 0.034
"9Sm 0.926 1.000 0.870  0.903 0.933 0.926 0.043
0gm 0.955 0.932 0.939 0.951 0988 0.953 0.019
5lm 0.919 0.922 0.864 0.893 0981 0.916 0.039
528m 0.987 0.943 0.997 0.994 0.999 0.984 0.021
54%Sm 0.958 0.951 0.948 0.934 0968 0.952 0.011

# 43 SF99 ([Z31) 5 Gd FNEIALL 0> SWAT4.0 O FHHLE & Bl EE 7o Heis
SF99-3 SF99-5 SF99-7 SF99-9 Average
Exp. Exp. Exp. Exp. Exp.

ls:;)igic or C/E ls:;?iiic Error C/E ls:;?iiic C/E ls;);)izic or C/E ls;:zzic Error C/E
¥Gd  1.81% 0.12%  0.926 1.72% 0.17% 0.916 1.75% 0.15% 0.934 1.98% 0.18%  0.951 1.82% 0.15% 0.932
'SGd  0.02% 5.17% 0.805  0.03% 4.41% 0799  0.02% 0.47% 1.048 0.02% 1.60% 0944  0.03% 2.91% 0.899
G 34.84% 0.04% 1.000 34.62% 0.03% 0.997 34.35% 0.02% 1.001 34.91% 0.03% 0.996 34.68% 0.03% 0.999
B1Gd  0.01% 4.16% 0399  0.01% 1.52% 1.004 0.01% 0.82% 0.858 0.01% 1.18% 0.945 0.01% 1.92% 0.802
8Gd 41.45% 0.02% 1.000 41.77% 0.02% 1.001 41.93% 0.02% 0.999 41.19% 0.03% 1.002 41.58% 0.02% 1.000
'Gd  21.82% 0.02% 1.008 21.82% 0.01% 1.009 21.88% 0.01% 1.007 21.78% 0.02% 1.009 21.82% 0.01% 1.008
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# 44 SF98-4 K TF SF98-6 DA NHRAALIZHT 5 C/E E~DF

JAEA-Research 2017-021

=

SF98-4 SF98-6
Isotope -10% base +10% -10% base +10%
(7.5%)  (17.5%) (27.5%) | (52.5%) (62.5%) (72.5%)

3y 1.000 1.044 1.088 0.924 0.962 1.001
26y 0.986 0.984 0.985 0.988 0.988 0.990
38 1.001 1.000 1.000 1.002 1.001 1.000
*Np 0.953 0.984 1.007 0.854 0.885 0.915
2puy 0.996 1.042 1.091 1.087 1.156 1.234
py 0.965 1.013 1.056 0.883 0.943 1.012
#opy 0.957 0.969 0.982 0.941 0.964 0.997
*'pu 0.962 1.007 1.045 0.887 0.931 0.973
oy 0.958 0.956 0.958 0.997 0.985 0.965
1 Am 0.777 0.827 0.873 0.862 0.917 0.970
Nd 1.017 1.032 1.045 0.984 0.997 1.009
1Nd 1.000 0.988 0.977 1.011 0.997 0.983
Nd 1.013 1.012 1.010 1.017 1.014 1.010
“Nd 1.018 1.017 1.018 1.008 1.009 1.012
Nd 1.002 1.002 1.003 1.001 1.001 1.002
BONd 1.004 1.007 1.010 0.999 1.003 1.008
Hies 0.974 0.974 0.974 0.960 0.960 0.960
Pcs 1.076 1.084 1111 0.958 0.983 1.007
SEu 0.962 1.003 1.036 0.888 0.940 1.001
9m 0.911 0.905 0.899 0.984 0.972 0.961
4Sm 0.949 0.958 0.968 0.957 0.975 0.993
9m 1.027 1.054 1.080 0.851 0.894 0.935
B0em 0.871 0.875 0.880 0.908 0.914 0.919
Blom 0.834 0.868 0.905 0.782 0.832 0.888
28m 0.894 0.875 0.863 0.990 0.965 0.939
Sm 0.868 0.874 0.881 0.916 0.926 0.935
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# 4.5 SF98-4 Nt (X SF98-6 D 23U T — % T4 77 VIEHIZ LD CE H~DEE

SF98-4 SF98-6
Isotope JENDL—C/E ENDF/ o JENDL-C/E ENDF/ .
4.0 gy o/ 4.0 gy /1140
2y 1.044 1.043 -0.2% 0.962 0.962  0.0%
26y 0.984 0.986 0.2% 0.988 0.990  0.2%
238y 1.000 1.000 0.0% 1.001 1.001  0.0%
*Np 0.984 0.961 -2.3% 0.885 0.863  -2.2%
2¥pu 1.042 1.024 -1.8% 1.156 L131  -2.5%
by 1.013 1.008 -0.5% 0.943 0942  -0.1%
20py, 0.969 0.963 -0.6% 0.964 0.966  0.1%
#py 1.007 1.006 -0.2% 0.931 0931 -0.1%
2y, 0.956 0.959 0.3% 0.985 0.984 -0.1%
*Am 0.827 0.825 -0.1% 0.917 0915 -0.2%
Nd 1.032 1.031 -0.1% 0.997 0.997  0.0%
"Nd 0.988 0.989 0.1% 0.997 0.997  0.0%
SNd 1.012 1.012 0.0% 1.014 1.014  0.0%
MoNd 1.017 1.018 0.0% 1.009 1.010  0.0%
8Nd 1.002 1.002 0.0% 1.001 1.001  0.0%
50Nd 1.007 1.007 -0.1% 1.003 1.003  -0.1%
Bl 0.974 0.974 0.0% 0.960 0960  0.0%
B 1.084 1.092 0.8% 0.983 0981 -0.2%
e ) 1.003 1.002 -0.1% 0.940 0941  0.1%
Sm 0.905 0.904 -0.1% 0.972 0973  0.1%
8Sm 0.958 0.959 0.1% 0.975 0974  -0.1%
"9Sm 1.054 1.055 0.0% 0.894 0.893  -0.1%
B0Sm 0.875 0.875 0.0% 0.914 0914  0.0%
Blom 0.868 0.866 -0.1% 0.832 0832  0.0%
28m 0.875 0.875 0.0% 0.965 0964 -0.1%
P4Sm 0.874 0.873 -0.1% 0.926 0.924  -0.1%
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# 4.6 SF98-4 (X SF98-6 D 28U DT — % T4 77 VIEHIZ LD CE H~DEE

SF98-4 SF98-6

Isotope JENDL?/EENDF/ . JENDLS:/EENDF/ .
40  Bvinl S0l gy B7EI40

Py 1.044 1.044 0.0% 0962  0.962  0.0%
25y 0984  0.985 0.0% 0988  0.989 0.0%
285 1.000 1.000 0.0% 1.001 1.001  0.0%
“Np 0984 1004  2.0% 0.885 0902 L7%
28py 1.042 1.065 2.3% 1.156 1.180  2.4%
2py - 1.013 1.011 -0.2% 0943 0942 -0.1%
py 0969 0.970 0.1% 0964 0963 -0.1%
#py  1.007 1.005 -0.2% 0.931 0931 0.0%
*py 0956 0.957 0.1% 0985 0987 0.2%
am 0827 0826 -0.1% 0917 0916 -0.1%
MNd 1,032 1.032 0.0% 0.997 0997 0.0%
Nd 0988 0.988 0.0% 0.997  0.997 0.0%
N 1012 1.011 0.0% 1.014 1.014 0.0%
MoNg 1017 1.018 0.0% 1.009 1.009  0.0%
N 1.002 1.002 0.0% 1.001 1.002 0.0%
BONg 1007 1.007 0.0% 1.003 1.003  0.0%
Bics 0974 0974 0.0% 0960 0960 0.0%
Blcs 1084 1.089 0.6% 0983 0981 -0.2%
BEw 1003 0.999 -0.4% 0.940 0940 0.0%
gm  0.905  0.904 -0.1% 0972 0973 0.0%
85em  0.958  0.960 0.1% 0975 0974 0.0%
"¥sm  1.054 1.056 0.2% 0.894 0892 -0.2%
sm  0.875 0.876 0.1% 0914 0914 0.0%
Blsm 0868  0.870 0.2% 0.832 0831 -0.1%
26m  0.875 0.880 0.5% 0965 0966 0.1%
Psm 0874  0.874 0.0% 0.926 0925 0.0%
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235 236U 238 27Np 238Pu 239Pu 40Py 241Pu 2Py Am

143Nd 144Nd 145Nd 146Nd 148Nd 150Nd 134CS 137CS

154Ey 147Sm 148§m 1499Sm 150Sm 151Sm 152Sm !154Sm
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25 236y 238 B7Np 238Py 239Pu 240Py 241Pu 2Py Am

|

143Nd 144Nd 145Nd 146Nd 148Nd 150Nd

|

154F4 147Sm 14SSm 149Sm ISOSm ISISm ISZSm 154Sm
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72 4.7 SF98-4 KON SF98-6 O ¥'Np ODET — X 74 7 F VEBRIZL D C/EEH~DZE

SF98-4 SF98-6

Isotope JENDL—C/EENDF/ . JENDL—C/EENDF/ .
40 Bl Sy gy B

2y 1.044 1.044 0.0% 0962 0962  0.0%
265 0984  0.985 0.1% 0988 0988 0.0%
285 1.000 1.000 0.0% 1.001 1.001  0.0%
*'Np 0984 0983  -0.1% 0.885  0.896 1.1%
ZBpy 1042 1.022 -1.9% 1.156 1137  -1.8%
py 1013 1.013 0.1% 0.943 0943  0.0%
#0py 0969 0.970 0.1% 0964 0965 0.1%
2py 1.007 1.009 0.2% 0.931 0931 0.0%
#py 0956 0.955 -0.1% 0985 0984 0.0%
*am 0827 0826 0.0% 0917 0915 -0.2%
MNd 1032 1.032 0.0% 0.997  0.997 0.0%
"Nd 0988  0.988 0.0% 0.997 0997 0.0%
Nd 1012 1.012 0.0% 1.014 1.014  0.0%
HoNg 1017 1.017 0.0% 1.009 1.009  0.0%
Nd 1.002 1.002 0.0% 1.001 1.001  0.0%
SONg 1.007 1.007 0.0% 1.003 1.003  0.0%
Bics 0974 0.974 0.0% 0960  0.960 0.0%
Blcs 1.084 1088 0.4% 0983 0982 -0.1%
Pien 1.003 1.002 -0.1% 0940 0940 0.0%
gm  0.905  0.905 -0.1% 0972 0972 0.0%
“8gm  0.958  0.959 0.0% 0975 0975 0.1%
Wem  1.054 1.054 -0.1% 0.894 0.891 -0.3%
"0gm  0.875  0.875 0.0% 0914 0914 0.0%
Plgm  0.868  0.869 0.2% 0832 0832 0.0%
P2gm 0.875  0.876 0.1% 0965 0965 0.0%
Pigm 0.874  0.874 0.0% 0926  0.925 0.0%
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5. SWAT4.0 D AN M FENHERERIZ G- 2 5 AT

SWAT4.0 (Z & = T b AV 7= BZFHARL R D B S M REAT ~ D FAPE 2 B R4 9~ % 72 . PIE ORIE
fiEl & SWAT4.0 DRIFAED AR TR (ketr) (Z EDFRERET 2 O0 &~ FIHE
BRI 5.1 1237 K 912 BWR BRELORELE U AMERR I A 72— B /R R Z W
7o BREMEER (WEENR) SWEENRIIX 32 LR & L, BREHERY » 132 ot
HEORIERD HU 2R FET 5720, 1630 [mm]2 S 18.75 mmICZEHE L=, H—t &L
KR OFFEIZIZIMVP 2 L72. MVP OFHR TIE 1 /Sy F Y4720 o v X kU % 30,000,
ANy FEE 1,100 L LTEBY, Z2ON 100 Ny FEETAyF L LTHREINOERIIN LT,
T —X% 7477 UILJENDL-4.0 ZfEfH L7z,

FEFEALRR X SFO8 KUY SF99 DMIENE P FEHE & U TR U EZF /5 |2 I E 2> > SWAT4.0
OFEMEICEE LM Z M L7256 &, 2 ToOKMEEREMN 5 SWAT4.0 OFHRAEIC
W UM 26 L2 BIc oW T, TR BN EEERZ 500 L 7=,

SF98 K TN SF99 @ C/E EMNFERMEMGRICE 2 582K 5.1 LUK 52 17T, K51 K
O 52 FCRMRL OV E L2 b DIEZERN 0.1% LD KREWZ LEEZBRL TS, =i
DEKRMENEER 5.2 D 2.14% & 72 > 7=, EHFREL O Z A T 2 HRITxT 5 B R OR
FEIX, MOX REHZ X B ER R SZBROfAT K 0 #EE S C & 72md, oG, HEEERR TR
BEMERIT 098 NGO TN D 1D,

[ZOMELL T CTHIVULREEN L HE L TRV & S L P72 0 T IRIE Ch 2 H#EE
B R IR 3R1% 0.98 TH Y | BEAFHE S AT LABEFORRED S 13K 2% T 5, BIIEDE
FBE MR T, HEEER R TR RICS DR 2B EME L LT 3% 5 BE LT 0.95 2K
B U E R (R RRFA MG R) & L CTERA LT %, SWAT4.0 TR 7= ki & A 7=
Yty LREMEZ FHWIZI5E &L CORMETHEEROEITRRT2.14% ThH D Z &b REER
BORMEN SRR U7 ENEERO RN ST L EMEL LTEBLE3% AT THSH 2
ERHIRTE D,

LLEDZ EnE, SWAT4.0 T B AL BREHILA & O T B SAPEREAG Tk, fEkOHEE RS
FEFRREEME 3 095 Z RERROHERLHEL L THATE 2 iERH Y . SWAT4.0 (XEE 1%
ST FH D IRBERL R 2 3R 2 720 D32 PRIKSEZ A LTV D LS 25,
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10.58 [mm]

12.30 [mm]

18.75 [mm)]

(51 EUrBAREDKS

# 5.1 SF98 DIZFHEALAL DR N FERHTRICE 2 L %
SF98-3  SF98-4  SF98-5  SF98-6  SF98-7  SF98-8  Ave.  |Ave* Io
Ke 0 105985 100635 103143 112528 113649 123175
I 0.006%  0.006%  0.006%  0.006%  0.006%  0.006%

s 0.33%  0.66%  -0.03% -0.52% -0.30%  0.05%  0.03% 0.32%  0.39%
2oy 0.00%  0.01%  0.00%  0.01%  001%  001%  0.00%  0.01%  0.00%
u 0.02%  -0.01%  -0.01%  -0.03%  -0.01%  -0.01% -0.01%  0.01%  0.01%
“Np  -0.03%  0.00% -0.10%  0.07%  0.00%  0.01% -0.01%  0.04%  0.05%
Py -0.01%  -0.02%  -0.02%  -0.03%  0.01%  0.01% -0.01%  0.02%  0.02%
Py 015% 022%  019% -0.80% -1.06% -0.59% -0.36%  0.50%  0.49%
*py 0.09%  0.16%  0.05% 0.19%  0.23% 0.16% 0.14% 0.14%  0.06%
*Pu .016%  0.04%  0.02% -0.35% -0.50% -0.24% -0.20% 0.22%  0.19%
*py 0.00%  0.01%  001%  -001%  0.01%  0.02%  0.01% 001%  0.01%
Am 0.02%  0.01%  0.04%  0.01%  0.02%  0.00%  0.02%  0.02%  0.01%
"Nd  -005%  -0.07%  -0.01%  0.01%  0.01%  -0.01%  -0.02%  0.03%  0.03%
"Nd  -001%  0.00%  0.00%  0.00% -0.01% -0.01%  0.0%  0.00%  0.00%
Realative '"Nd  -0.01%  -0.01%  0.01%  0.00% -0.01%  0.00%  0.00%  0.01%  0.01%
dif. — MNd  -001%  0.00%  0.00%  0.00%  0.00% -0.01%  0.00%  0.01%  0.01%
KRk 4G4 L001%  0.00%  0.00%  0.00%  0.00%  0.00%  0.00%  0.00%  0.00%
"Nd  -001%  -0.01%  0.00%  0.00%  -0.01%  0.0%  0.00%  0.01%  0.01%
Pes -001%  -0.01%  -0.02%  0.00%  0.02%  0.00%  0.00%  0.01%  0.01%
e 0.00%  -0.01%  0.00% -0.01%  -0.01%  0.00%  0.00%  0.01%  0.01%
"Eu -0.01%  0.00%  -0.03%  0.03%  0.02%  0.01%  0.00%  0.02%  0.02%
“7Sm 0.03%  003%  0.00%  0.00%  001%  001%  001% 001% 0.01%
“$Sm 0.00%  0.00%  0.00%  0.01%  0.01%  0.00%  0.00%  0.00%  0.01%
“Sm 0.10%  -0.09%  0.46%  0.17% 0.51%  0.55%  0.28% 0.31%  0.24%
"*'Sm 0.03%  0.03%  0.01%  0.02%  0.03%  0.02%  0.02%  0.02%  0.01%
PSm 0.12%  0.12%  0.09% = 0.16% = 0.16% = 0.15%  0.13% 0.13%  0.03%
"*2Sm 0.04%  0.06%  0.02%  0.01%  0.02%  0.02%  0.03%  0.03%  0.02%
*Sm -0.01%  0.00%  0.01%  0.00%  0.00%  0.01%  0.00%  0.01%  0.01%
All 0.45%  1.23%  0.64% -1.05% -0.86%  0.15%  0.09% 0.73%  0.81%

*SEE DA
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7% 5.2 SF99 DIZREAAAK D 22 BN N5 2RI G- 2 D %%

SF992  SF99-3  SF99-4  SF99-5 SF99-6  SF99-7  SF99-8  SF999  Ave.  |Avel* Io
Ke 123021 108991 108114 107787 120595 118318 125271 1.29049
lo 0.005%  0.006%  0.006%  0.006%  0.006%  0.006%  0.006%  0.005%

3 0.55%  0.29%  1.48%  0.43%  0.25%  0.04%  0.32% 0.37% 047% 0.47% 0.41%
36 0.00%  0.00%  0.02%  0.02%  0.00%  0.00%  001%  001%  001% 001%  0.01%
8 20.01%  0.00%  0.03%  0.02%  -0.02%  -0.02%  0.00%  001%  0.00%  001%  0.02%
Np  0.02%  0.07%  0.02%  0.08%  0.04%  0.07%  0.04%  0.03%  0.04%  0.04%  0.02%
PPy 0.03%  -0.02%  -0.02%  -0.05%  -0.01%  -0.03%  -0.01%  0.00%  -0.02%  0.02%  0.01%
pu .017%  -0.21%  0.82%  0.33% -0.34% -0.77% -0.28%  0.19% = -0.05% 0.39%  0.45%
#py o 0.01%  0.05%  -0.01%  0.05%  0.08% 0.11%  0.04%  -0.07%  0.03%  0.05%  0.05%
#py  .013% -0.15%  0.08%  -0.02% -0.22% -0.33% -0.12%  0.04% -0.11% 0.14%  0.13%
*py 0.01%  0.00%  0.03%  0.02%  0.00%  001%  0.00%  0.00%  001% 001%  0.01%
*'Am -0.03%  0.03%  0.01%  0.04%  -001%  0.01%  0.02%  001%  001% 0.02%  0.02%
"Nd  -0.03%  -001%  -0.03%  0.00% -0.01%  0.00% -001%  0.00% -0.01%  0.01%  0.01%
"Nd  -0.02%  0.01%  0.02%  001%  0.00%  0.00%  001%  0.00%  0.00% 001%  0.01%
Realative '“Nd  -0.01%  0.01%  0.01%  0.02% -0.01% -0.01%  -0.01%  0.00%  0.00%  001%  0.01%
dif.  M'Ndg o .0.01%  0.00%  0.02%  0.01%  0.00%  -0.01%  0.00%  001%  0.00% 0.01%  0.01%
(kg 00%  000%  0.00%  0.00%  0.00%  -0.02%  -0.01%  0.00% -001%  001%  0.01%
"Nd  -0.01%  0.01%  0.02%  0.01%  0.00%  0.00% -001%  0.00%  0.00% 001%  0.01%
s 0.00%  0.00%  001%  001%  001%  001%  000%  0.00%  001% 001%  0.01%
"lcs -0.03%  -0.01%  0.02%  0.01%  0.00%  -0.01%  0.00%  0.00%  0.00% 0.01%  0.01%
"By -0.06%  -0.07% -0.10%  -0.09%  -0.06%  -0.06%  -0.04%  -0.03%  -0.06%  0.06%  0.02%
“TSm -0.01% 0.01% 0.01%  0.00%  0.02%  0.00%  0.01%  0.01%
“SSm 0.01% 0.02% 0.01%  -0.01%  0.00%  0.00%  0.01%  0.01%
“Sm 0.10% 0.01% 0.18%  0.13%  0.08%  0.10% 0.10% 0.06%
"*0Sm 0.02% 0.02% 0.01%  0.00%  0.00%  001%  0.01%  0.01%
BlSm 0.08% 0.08% 0.11%  0.07%  0.02%  0.07%  0.07%  0.03%
"*2Sm 0.00% 0.04% 0.00%  0.01%  001%  001%  0.01%  0.02%
**Sm 0.00% 0.01% 0.01%  0.00%  0.01%  000%  0.01%  0.01%
All 0.24%  0.18%  2.14% 0.76% -0.24% -0.60%  0.20%  0.63% 0.42% 0.62%  0.77%

*SE A 0D H el
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6. i

ABFFETIL, SWAT4.0 DFEHTREEE ORRGEEZE H /1) & 7 5 BUGH% R (PIE) fi#t 2 320 L 7=,
FENTRI I, WO R R R I FE T 2 BRI W T S 7z, BWRIREHE S
& (2F2DN23) Z v /o, 2F2DN23 [ZRRK 1 v RS 2 KA o7z 8 X8 PREMEA AT, FHy
PRBEFE 1L 33.4[GWAA] TH V), U0 B> 7L (SF98) & U0,-Gdr05 #REF > 7 /L (SF99)

(29 DA R S I E & m‘:o

SWAT4.0 & FPEFligeFHREIZIL MVP ZfEH L, 2F2DN23 OfFHTARIL 2 ot HE—BRE
S N = DY %é.\mmm%fﬁﬁf;éﬂﬁ ZOWTIE, BEXM T THEZ LR TWHEAR
SERURAE L . W [ BRAMEEE . BT 1A AR B 2> D HERE U T e BE 0 AT 2 FH Ve, RO
MHRESARA REIZOWTHEE L T TH 2 6TV 5D BWR OREM 72 Z H W=,

SF98 J% (N SF99 (2451 ) DAL FEA AR ED C/EEA I L= 2 A, HED FP 1 %< O
[ZH VT SWAT4.0 OFFEME & HEMIT L < —& L7z, LaL, "PSm, ¥'Np, *’Am & C/E
EILE DT & 72 0 | 28Pu @ C/B IR REHE & 722 > 72, 2'Am OJIEME O RHED S 1% 2%
DNTHDL OO0, MEICEMEINTMTTYH C/E HEOEREPREN LD, EEEOH
TEDRFEDNS L 2% K 0D REWATREERN & 5,

SF99 (ZH1F % Gd [ANikL D C/E EZ iR L= & 2 A, 199Gd, 8Gd, '9Gd 2o\ Tk
CEfEIZ 1%L E 72572, LaL, Gd, °Gd, 'Gd IZ 2\ T C/E EDOZER B KE N
fER & Teolz, G IZRRFEL PO RINARIZH AT/ E W, 19Gd, PGd 13§l
Wi RS K& <, REEIR FICZ DIZ & A ERHFPET 2RI L, 5°Gd, 8Gd L 72 % 7= i
KRNV, F2, Gd & Eu 13 LI ’/\%Ea“é - Miﬁéﬁu\: EDn, Gd & 1Gd
IXZ OB TH D 5Eu & BPEu R pEELENTITRA LTI LD EE 2 HLD, 19Gd
& G (TR A Y N S <L RINLIRERIC I 155Gd & Gd O OERIZ L D EKREE S
TS, 19Gd & 8Gd 1T C/E MR 1%LNTH S Z L vh . SWAT4.0 23 15Gd & 157Gd @
PRBEIZAE D D BABENCER L TWD &E 2 bd,

9Sm @ C/E fE DD FHIIZ DUV TIEL, ARFEHTIZI W TRE L7 AR A KRN E) Tl
TEBREEBL WD LEEX T, 2T, SFI8-4 TR SF98-6 [ICRBWTARA NREZE X F-itH
EEME LT, ZORE. BA REL10%DZAIZKk LT 9Sm @ C/E fEITHR K TH 5%%E1t
TAHZERGNoT, TDOZEND, KT CTIGE Lo A RRIZEBROFEIRRFO R A N
EHBELL TWRWAREER D D, ZD7, Sm OMNTREE Z M E S 5720121, FHM
mARA NEREZRET DLERD D,

SF99 D#EF-D P ™Np & 28Pu O C/EEDOZERDER & L TAR/ A ORI 2 Wik
RO T2 WO TIEHRWNEE X T, 22T, P®'Np & 28Pu O/ SRIZB D 2 Wi
fi% JENDL-4.0 & ENDF/B-VIL1 & CH# L7z & Z A, 20U @ (ny) WriEfE, 250 @ (n,2n)
Wi fE & OV 2 "Np @ (nyy) Wi fFEIZ RN L T, ED7=®, SF98-4 J U SF98-6 ¢ U,
U KR PINp lZOWTHKET —H T4 77V DiEV CE HIZH 2 DEEFHRDT20
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8oy, B8U KNP Np & — 14 $ > JENDL-4.0 > 5 ENDF/B-VIL1 (2255 L C SWAT4.0 #AK5E
FHARZ S LTz, ORGSR, 20U & BU oW 7 A 7 7 Y AL E L7241 2 'Np & 2¥Pu
D C/EfER R CH AN T D DIZkt L, 2'Np OWiEfE 7 4 77 U #Z8HE L7256, 2'Np
EBPuDELL L CEMENEEIND Z ERNyhoTle, T HOREREN G, JENDL-4.0 D
BINp @ (n,y) WrAIFEAE KA S CTW D ATEENEDN D Z L Ny ho Tz,

SWAT4.0 % F\V 7= B R R 0 B SRR Af ~ oD F 1 & 9= 5 726D, PIE OlEME & 35
EDFENFEIERICE ORERET D DNn%E MVP ICK D~ v L EE T L=,
ZOFER, S ROERIIRK T 2.14%E o Tz, BRLEFTHMOBEN D, RKHFR
HfEERE LT 0.95 28R M L7ca . HEERA TIRMEAEER 0.98 L DM OZEHEIT 3% TH
Do INEBEZD L. SWATA.0 (ZEG RN I W 2 R & 8 H 3 5 72 O D453 72
FTHBEEZHE LTS EEZ D,

S OIFEEE LT, MORREHRBRIC OV T H AT 2 50 L. SWAT4.0 OFRNTFEE O
AEEHED TV TETH D,

e

MVP Offi i HIEIC DWW T TS W W B DI Tt o 7 —IF ) PRAE e o —
REFFE T N—T ODREFHERKIZES - LET, £72, SWAT4.0 O ikl N2 IEFF
BHOERATIECONT I E W W R 1) S Tt st v & — A 2 7 LB
7 N—T DR E G RRICEH N LET,

235 3Lk

1) BERENR—NVT ¢ o7 AAS, DG U7 58 & iR 1k L7z S o g |
http://www.tepco.co.jp/nu/fukushima-np/outline/2_13-j.html (Z/ : 2018 4= 1 A 26 H).

2) BRIV A 7 NVEBNRER S TBBEE 7 VY y FEAT A NS (ZFC4F58) || JAERI-
Tech 2001-055 (2001), 92p.

3) R LB, sk, NHEie fLX —F% T Bk 2 — F MVP, MCNP &
OZEHR = — I SRAC 23 D RALIRBER T = — N2 27 L—SWAT4.0), JAEA-
Data/Code 2014-028 (2014), 152p.
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X A1 SF98 2351 D iEHE AR & o W E fifi [g/tHM]

Experimental results [g/tHM]

Isotope

SF98-3  SF98-4  SF98-5  SF98-6  SF98-7  SF98-8
Exp [GWdA]  36.9 4.4 44.0 39.9 39.4 27.2
Py 8.142x10°  5.966x10° 6.315x10° 9.062x10° 9.357x10° 1.545x10"

oy 4.994x10° 5.284x10° 5.307x10° 5.140x10° 5.140x10° 4.291x10°

U 9.406x10° 9.358x10° 9.328x10° 9.334x10° 9.332x10° 9.431x10°
Np 3.346x10° 4.318x10° 3.862x10° 5.157x10° 4.573x10° 2.918x10°
8py 1.167x10° 1.678x10° 1.936x10° 1.692x10> 2.083x10> 9.544x10'

2395 *

Pu 3.694x10° 3.792x10° 4.265x10° 5.305x10° 5.628x10° 5.341x10°
240.

238

237

Pu 2.135x10° 2.458x10° 2.613x10° 2.630x10° 2.668x10° 1.816x10°
Pu 8.949x10° 1.032x10° 1.172x10° 1.292x10° 1.355x10° 9.079x10°
Pu 4.623x10° 6.622x10° 6.939x10° 5.431x10° 5.439x10° 2.220x10°
Am  3.271x10' 3.417x10' 3.734x10' 4.091x10' 4.388x10' 3.295x10'

241

242

241

"Nd 8.234x10° 8.486x10° 9.039x10° 9.199x10° 9.183x10° 7.358x10°
Nd 1.275x10° 1.492x10° 1.476x10° 1.284x10° 1.207x10° 7.478x10°
Nd 7.648x10° 8.423x10> 8.667x10> 7.950x10° 7.845x10” 5.770x10
Nd 7.629x10° 8.916x10> 9.320x10> 8.427x10° 8.330x10” 5.550x10°
Nd 4.058x10° 4.662x10° 4.850x10> 4.407x10> 4.356x10° 2.997x10
Nd 1.867x10° 2.193x10° 2.294x10> 2.098x10> 2.080x10” 1.389x10°
Pl 1.329x10° 1.577x10° 1.588x10° 1.508x10° 1.559x10° 9.494x10°
Cs 1.010x10> 1.407x10° 1.553x10° 1.514x10° 1.621x10° 6.979x10'
Eu 1.818x10" 2.413x10" 2.601x10" 2.931x10" 2.924x10" 1.708x10'
Sm 3.091x10> 3.207x10> 3.025x10> 2.891x10° 2.800x10° 2.454x10°
Sm 1.531x10° 1.971x10° 2.022x10° 1.855x10> 1.852x10> 1.079x10
Sm 2.553x10° 2.502x10° 3.701x10° 3.374x10" 4.199x10" 4.082x10°
Sm 3.309%10° 3.865x10> 3.808x10” 3.536x10° 3.505x10° 2.408x10°
Sm 9.192x10° 9.738x10" 1.039x10" 1.272x10" 1.310x10" 1.245x10"
Sm 1.425x10° 1.555x10° 1.432x10° 1.233x10° 1.222x10> 9.771x10'

Sm 3.950x10" 4.828x10' 4.912x10" 4.377x10" 4.472x10" 2.933x10"

144

145

146

148

150

137

154

147

148

149

150

151

152

154

*239py (LI 5% D Pu L P Np DEFHETH 5,
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Isotope

Experimental results [g/tHM]

SF99-2  SF99-3  SF99-4  SF99-5  SF99-6  SF99-7  SF99-8  SF99-9
Exp [GWdA] 22,6 32.4 35.4 37.4 32.4 32.1 21.8 16.6
Py 1.398x10" 8.657x10° 6.981x10° 7.381x10° 1.046x10" 1.092x10" 1.575x10* 1.906x10"
U 3.467x10° 4.251x10° 4.480x10° 4.522x10° 4.295x10° 4.251x10° 3.458x10° 2.833x10°
2y 9.522x10° 9.452x10° 9.432x10° 9.394x10° 9.409x10° 9.403x10° 9.493x10° 9.538x10°
INp  2.177x10° 3.632x10° 3.666x10° 4.617x10° 4.146x10° 4.464x10° 2.758x10° 1.975x10°
pu 3.961x10' 9.696x10' 1.145x10° 1.234x10° 1.374x10° 1.377x10° 6.476x10' 3.427x10'
py’ 3.907x10° 3.980x10° 3.865x10° 4.549x10° 5.633x10° 6.036x10° 5.448x10° 4.731x10°
pu 1.519x10° 2.131x10° 2.293x10° 2.535x10° 2.445x10° 2.487x10° 1.647x10° 1.182x10°
*pu 6.763x10° 9.452x10° 1.010x10° 1.196x10° 1.263x10° 1.313x10° 8.332x10° 5.372x10°
pu 1.896x10° 4.374x10° 5.573x10° 6.073x10° 4.334x10° 4.215x10° 1.723x10° 8.334x10'
Am 2.110x10' 3.950x10' 3.410x10' 4.363x10' 4.558x10' 4.848x10' 3.619x10' 2.885x10'
Nd 6.136x10° 7.627x10° 7.808x10° 8.397x10° 7.984x10° 8.089x10° 6.143x10° 5.007x10°
"INd 6.537x10° 1.321x10° 1.203x10° 1.166x10° 9.321x10° 8.171x10° 5.531x10° 4.406x10°
Nd 4.917x10° 6.728x10° 7.198x10° 7.511x10° 6.519x10° 6.509x10° 4.671x10° 3.705x10°
“Nd  4.476x10° 6.610x10° 7.314x10° 7.774x10° 6.671x10° 6.645x10° 4.397x10° 3.307x10°
N 2.486x10° 3.570x10° 3.903x10° 4.130x10° 3.575x10° 3.556x10° 2.411x10° 1.837x10°
PONA  1.142x10° 1.674x10° 1.844x10° 1.979x10° 1.735x10° 1.724x10° 1.136x10° 8.436x10'
Pies  8.515x10° 1.231x10° 1.346x10° 1.427x10° 1.249x10° 1.266x10° 8.343x10° 6.329x10°
Pcs 4.643x100 9.117x10' 1.126x10° 1.306x10° 1.137x10° 1.193x10° 5.684x10' 3.213x10'
"Eu 1.022x10' 1.792x10" 1.992x10' 2.465x10' 2.549x10' 2.659x10' 1.404x10' 8.215x10’
“Sm NoData 2.609x10° NoData 2770x10° NoData 2.436x10° 1.965x10° 1.633x10°
“*Sm NoData 1.167x10° NoData 1.579x10” NoData 1.343x10° 7.545x10' 4.483x10'
“Sm NoData  2.469x10° NoData 2.723x10° NoData 3.426x10° 2.959x10° 2.600x10’
*'Sm NoData 2.676x10° NoData 3.246x10° NoData 2.778x10° 1.830x10° 1.313x10°
®'Sm NoData 8490x10° NoData 1.025x10' NoData 1.294x10' 1.155x10' 9.999x10°
*2Sm NoData 1.179x10° NoData 1272x10° NoData 1.024x10° 7.730x10' 6.172x10'
"*'Sm NoData 3.353x10' NoData 4.215x10' NoData 3.579x10' 2.211x10' 1.540x10'

*29pu [TIGHE L D 2Pu & P Np ORFHETH 5.
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Calculation results [g/tHM]

Isotope

SF98-3 SF98-4 SF98-5 SF98-6 SF98-7 SF98-8
Exp [GWd]  36.9 4.4 44.0 39.9 39.4 27.2
Py 8.301x10°  6.229x10° 6.300x10° 8.716x10° 9.133x10°  1.550x10"
2y 4916x10°  5.202x10°  5.273x10°  5.080x10°  5.059x10°  4.139x10°
>y 9.407x10°  9.360x10°  9.332x10°  9.347x10°  9.346x10°  9.438x10°
*"Np 3.420x10°  4.249x10°  4.713x10°  4.565x10° 4.569x10°  2.888x10°
2py 1.175x10°  1.748x10°  2.135x10° 1.955x10° 1.967x10°  8.399x10'
py’ 3.659x10°  3.840x10°  4.315x10°  5.002x10°  5.203x10°  4.988x10°
*py 2.100x10°  2.383x10°  2.594x10°  2.536x10°  2.550x10°  1.741x10°
*py 8.671x10°  1.039x10° 1.175x10°  1.203x10°  1.220x10°  8.179x10°
*py 4.439x10°  6.330x10°  6.853x10°  5.347x10°  5.146x10°  2.069x10°
*Am  2.682x10'  2.824x10'  3.189x10'  3.751x10' 3.875x10' 3.211x10'
“Nd 8.366x10°  8.755x10°  9.089x10°  9.171x10°  9.183x10°  7.421x10°
*Nd 1.241x10°  1.474x10°  1.499x10°  1.280x10°  1.249x10°  7.911x10°
Nd 7.714x10°  8.522x10°  8.723x10°  8.064x10°  7.966x10°  5.878x10°
“Nd 7.768x10°  9.072x10°  9.482x10°  8.504x10° 8.395x10°  5.597x10°
“*Nd 4.072x10°  4.673x10°  4.861x10°  4.414x10°  4.359x10°  3.005x10°
PONd 1.888x10°  2.209x10°  2.324x10°  2.105x10°  2.080x10°  1.387x10°
ies 1.108x10°  1.525x10°  1.735x10°  1.488x10°  1.471x10°  7.107x10'
Pcs 1.339x10°  1.536x10°  1.597x10°  1.448x10°  1.429x10°  9.842x10
By 1.850x10'  2.420x10'  2.820x10'  2.756x10'  2.802x10'  1.548x10'
Sm 2.805x10°  2.903x10°  2.927x10° 2.811x10° 2.747x10°  2.296x10°
Sm 1.435x10°  1.889x10°  2.075x10°  1.808x10°  1.788x10°  9.591x10'
Sm 2.379x10°  2.638x10°  2.873x10°  3.017x10"  3.076x10°  2.754x10°
Sm 2.885x10°  3.382x10°  3.568x10° 3.231x10° 3.196x10°  2.160x10°
Plsm 7.774x10°  8.448x10" 9.517x10" 1.058x10' 1.098x10'  1.030x10'
2Sm 1.275x10°  1.361x10°  1.330x10°  1.190x10°  1.164x10°  9.027x10'
Sm 3.437x10'  4.221x10'  4.544x10'  4.051x10'  4.004x10'  2.441x10'

*BIpu [TIGHE L D 2Pu & P Np ORFHETH 5.
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# A4 SF99 IZEIT DR & D SWAT4.0 D FHHEE[g/tHM]
Isotope Calculation results [g/tHM]
P SF99-2 SF99-3 SF99-4 SF99-5 SF99-6 SF99-7 SF99-8 SF99-9
Exp [GWdA]  22.6 32.4 35.4 37.4 32.4 32.1 21.8 16.6
u 1.447x10"  8.814x10°  7.701x10°  7.610x10° 1.069x10°  1.094x10* 1.612x10*  1.952x10"
Sy 3.378x10°  4.210x10°  4.387x10°  4.488x10°  4.202x10°  4.195x10°  3.345x10°  2.773x10°
3y 9.521x10°  9.454x10°  9.426x10°  9.395x10°  9.414x10°  9.412x10°  9.496x10°  9.533x10°
*"Np 1.935x10°  3.105x10°  3.573x10°  4.093x10°  3.766x10°  3.791x10°  2.384x10°  1.707x10°
¥y 4.760x10"  1.083x10°  1.384x10°  1.760x10°  1.509x10°  1.533x10° 6.648x10'  3.719x10'
Py 3.831x10°  3.918x10° 4.082x10°  4.643x10°  5.466x10°  5.662x10°  5.277x10°  4.874x10°
Hpy 1.516x10°  2.108x10°  2.300x10°  2.520x10°  2.402x10° 2.421x10°  1.626x10° 1.211x10°
py 6.415x10°  9.172x10°  1.023x10°  1.187x10°  1.194x10°  1.208x10°  7.827x10>  5.533x10”
#2py 1.824x10°  4.376x10°  5.373x10°  5.999x10°  4.280x10°  4.168x10°  1.679x10°  8.803x10"
*'Am 2.865x10"  3.285x10'  3.429x10'  3.909x10'  4.546x10'  4.648x10'  3.504x10' 2.701x10'
Nd 6.186x10°  7.644x10°  8.000x10* 8.429x10°  8.024x10°  8.031x10°  6.170x10*  4.982x10”
"Nd 6.530x10°  1.027x10°  1.139x10°  1.186x10°  9.513x10°  9.377x10°  5.988x10°  4.397x10’
"Nd 4.987x10°  6.769x10°  7.244x10°  7.519x10°  6.638x10°  6.587x10° 4.737x10>  3.715x10”
Nd 4.543x10°  6.697x10°  7.384x10°  7.853x10°  6.706x10°  6.663x10°  4.421x10°  3.330x10°
Nd 2.498x10°  3.580x10°  3.912x10°  4.138x10°  3.585x10°  3.561x10° 2.421x10>  1.848x10’
O0Nd 1153x10°  1.698x10°  1.877x10°  2.012x10°  1.741x10°  1.732x10>  1.142x10°  8.591x10"
Bics 4295x10"  9.108x10'  1.108x10° 1.299x10°  1.038x10°  1.035x10° 4.964x10'  2.924x10'
s 8.199x10°  1.177x10°  1.285x10° 1.358x10° 1.174x10° 1.166x10°  7.909x10°  6.026x10
ey 1.425x10"  2.312x10"  2.660x10"  3.141x10"  3.027x10"  3.092x10'  1.642x10'  1.061x10"
"TSm NoData  2.656x10° NoData  2741x10> NoData  2.497x10° 1.972x10°  1.641x10
*¥Sm NoData  1.205x10> NoData  1.627x10° NoData  1.330x10° 7.088x10'  4.493x10'
Sm NoData  2.286x10° NoData  2.724x10" NoData  2.980x10° 2.673x10°  2.426x10°
508m NoData  2.556x10° NoData  3.026x10> NoData  2.608x10° 1.740x10°  1.297x10
"'Sm NoData  7.800x10° NoData  9.451x10° NoData  1.118x10' 1.032x10'  9.806x10"
2gm NoData  1.163x10° NoData  1.200x10> NoData  1.021x10° 7.682x10'  6.168x10'
%Sm NoData ~ 3212x10' NoData  4.008x10' NoData  3.394x10' 2.066x10'  1.491x10'
*239py [ ZHREFE % D 2Py & P Np OAFHMETH 5,
F A5 SF99 O Gd RN D SWAT4.0 O FHEAE
SF99-3 SF99-5 SF99-7 SF99-9
154
Gd 1.67% 1.58% 1.64% 1.88%
155
Gd 0.02% 0.02% 0.02% 0.02%
156
Gd 34.85% 34.53% 34.37% 34.77%
157
Gd 0.01% 0.01% 0.01% 0.01%
158
Gd 41.43% 41.81% 41.88% 41.25%
160
Gd 21.99% 22.02% 22.03% 21.97%
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2 A6 SF98-4 K TN SF98-6 DR A RREAVIZ kT D EEFEA R D SWAT4.0 O FHEAE
[g/tHM]

SF98-4 SF98-6
Isotope -10% base +10% -10% base +10%
(7.5%) (17.5%)  (27.5%) | (52.5%) (62.5%) (72.5%)

U 5.964x10° 6.229x10° 6.492x10° [8.370x10° 8.716x10° 9.071x10°
U 5212x10° 5.202x10° 5.203x10° |5.077x10° 5.080x10° 5.091x10°
U 9.365x10° 9.360x10° 9.355x10° [9.355x10° 9.347x10° 9.338x10°
Np  4.114x10° 4.249x10° 4.347x10° |4.405x10° 4.565x10° 4.717x10°
Py 1.671x10° 1.748x10°  1.831x10° |1.838x10° 1.955x10° 2.088x10
PPy 3.658x10° 3.840x10° 4.004x10° |4.685x10° 5.002x10° 5.369x10°
0py 2.352x10° 2.383x10° 2.414x10° [2.475x10° 2.536x10° 2.623x10°
Pu  9.932x10° 1.039x10° 1.079x10° |1.147x10° 1.203x10° 1.258x10°
Pu  6.346x10° 6.330x10° 6.342x10° |5.413x10° 5.347x10° 5.240x10°
Am  2.656x10" 2.824x10" 2.985x10' |3.526x10" 3.751x10' 3.968x10'
"INd  8.630x10° 8.755x10° 8.869x10° [9.056x10° 9.171x10° 9.284x10°
Nd  1.492x10° 1.474x10° 1.458x10° [1.298x10° 1.280x10° 1.262x10°
Nd  8.532x10° 8.522x10° 8.509x10” |8.088x10° 8.064x10> 8.030x10°
Nd  9.075x10° 9.072x10° 9.073x10” |8.494x10° 8.504x10° 8.525x10°
Nd  4.671x10° 4.673x10° 4.675x<10° |4.411x10° 4.414x10° 4.417x10
Nd  2.202x10° 2.209x10> 2.216x10° [2.096x10° 2.105x10° 2.114x10>
Bios  1513x10° 1.525x10° 1.563x10” [1.451x10° 1.488x10° 1.525x10°
Cs  1.536x10° 1.536x10° 1.536x10° [1.448x10° 1.448x10° 1.448x10°
Eu  2321x10" 2.420x10" 2.501x10" [2.603x10" 2.756x10' 2.934x10'
Sm  2.920x10° 2.903x10° 2.884x10° [2.845x10> 2.811x10° 2.777x10°
Sm  1.870x10° 1.889x10° 1.907x10° |1.775x10> 1.808x10° 1.843x10>
Sm  2.570x10° 2.638x10° 2.703x10° [2.871x10" 3.017x10° 3.156x10"
Sm  3.366x10° 3.382x10° 3.400x10° [3.212x10> 3.231x10° 3.250x10
Sm  8.126x10° 8.448x10° 8.818x10° [9.948x10" 1.058x10" 1.130x10'
Sm  1.391x10° 1.361x10° 1.343x10° [1.221x10* 1.190x10° 1.158x10>
Sm  4.189x10" 4.221x10" 4.252x10" [4.011x10" 4.051x10" 4.092x10'

*239py (LI 5 D Pu L P Np DEFHETH 5,

235

236

238

237

241

242

241

144

145

146.

148

150.

137

154

147

148

149

150

151

152

154
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[¢/tHM]
SF98-4 SF98-6

Calculation results dif Calculation results dif

Isotope [¢/tHM] [g/tHM]
JENDL- ENDF/ JENDL- ENDF/

4.0 By /140 4.0 By /L340
2 6.229x10° 6.220x10° -9.030x10° | 8.716x10° 8.716x10° -8.000x10”
U 5202x10° 5.212x10°  1.005%10" | 5.080x10° 5.089x10°  9.410x10°
U 9.360x10° 9.360x10°  4.700x10" | 9.347x10° 9.347x10°  9.000x10°
“Np  4.249x10° 4.148x10° -1.007x10' |4.565x10° 4.451x10° -1.136x10'
pu 1.748x10° 1.718x10°  -3.044x10° | 1.955x10° 1.913x10° -4.223x10°
Py’ 3.840x10° 3.822x10°  -1.844x10' |5.002x10° 4.998x10°  -4.075x10°
pu 2.383x10° 2.367x10°  -1.561x10" |2.536x10° 2.540x10°  3.870x10’
*'Pu 1.039x10° 1.038x10° -1.680x10° | 1.203x10° 1.202x10° -9.400x10"
*pu 6.330x10° 6.350x10°  1.959x10” |5.347x10° 5.342x10° -5.420x10"
*'Am  2.824x10' 2.821x10' -3.510x107 [3.751x10' 3.742x10' -8.970x10”
"UNd  8.755x10° 8.750x10° -5.280x10°" [9.171x10° 9.173x10°  2.860x10"
"INd  1.474x10° 1.475x10°  1.010x10° | 1.280x10° 1.280x10°  3.900x10"
"Nd  8.522x10° 8.522x10°  -2.400x10” | 8.064x10° 8.064x10°  3.700x10”
YONd  9.072x10° 9.075x10°  3.420x10°" | 8.504x10° 8.508x10°  3.700x10"
"Nd 4.673x10° 4.673x10°  -4.200x10” | 4.414x10° 4.413x10° -7.000x10°
PONd 2.209%10° 2.208x10°  -1.310x10" |2.105x10° 2.103x10° -1.090x10"
Pios  1.525%10° 1.536x10°  1.110x10° | 1.488x10° 1.486x10° -2.480x10"
Pcs  1.536x10° 1.536x10°  -2.900x107 | 1.448x10° 1.448x10° -1.500x10"
"Bu 2.420x10" 2.417x10'  -3.350x107 | 2.756x10' 2.757x10'  1.530x10”
YSm 2.903x10° 2.900x10° -2.750x10" |2.811x10° 2.813x10°  1.830x10"
Sm 1.889x10° 1.891x10°  1.900x10" | 1.808x10° 1.807x10° -9.500x10”
Sm 2.638x10° 2.639x10°  7.500x107* |3.017x10" 3.011x10" -5.060x10°
Sm 3.382x10° 3.382x10°  -5.400x107 |3.231x10° 3.230x10° -1.090x10"
Plom 8.448x10° 8.434x10° -1.424x107 | 1.058x10' 1.059x10'  4.100x10°
Sm 1.361x10° 1.361x10°  3.100x10° | 1.190x10° 1.188x10° -1.130x10"
Sm 4.221x10' 4.214x10'  -6.800x107 | 4.051x10' 4.045x10' -6.170x10”

*B9pu [TIGHE L D 2Pu & P Np ORFHETH 5.
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[¢/tHM]
SF98-4 SF98-6

Calculation results dif Calculation results dif

Isotope [¢/tHM] [g/tHM]
JENDL- ENDF/ JENDL- ENDF/

4.0 By /140 4.0 By /L340
2 6.229x10° 6.231x10°  2.680x10" |8.716x10° 8.717x10°  1.600x10°
U 5.202x10° 5.202x10°  6.700x10" | 5.080x10° 5.081x10°  9.800x10""
U 9.360x10° 9.360x10°  -1.100x10" | 9.347x10° 9.347x10°  -6.000x10"
“Np  4.249x10° 4.337x10°  8.839x10° |4.565x10° 4.651x10°  8.667x10°
pu 1.748x10° 1.787x10°  3.920x10° | 1.955x10° 1.997x10°  4.124x10’
pu’ 3.840x10° 3.833x10°  -7.344x10° |5.002x10° 4.999x10°  -3.319x10°
pu 2.383x10° 2.385x10°  2.910x10” |2.536x10° 2.532x10°  -3.760x10°
*Pu 1.039x10° 1.037x10°  -2.010x10° | 1.203x10° 1.203x10°  -4.600x10"
*pu 6.330x10° 6.338x10°  8.050x10" | 5.347x10° 5.358x10°  1.092x10’
*Am  2.824x10' 2.822x10' -2.610x107 [3.751x10' 3.748x10' -2.980x10”
"UNd  8.755x10° 8.755x10° -1.400x107 | 9.171x10° 9.170x10° -4.100x10”
"INd  1.474x10° 1.474x10°  -2.000x107 | 1.280x10° 1.280x10°  4.000x10”
"Nd  8.522x10° 8.519x10° -2.870x10°" | 8.064x10° 8.062x10° -1.640x10"
“ONd  9.072x10° 9.075x10°  3.440x10°" | 8.504x10° 8.507x10°  2.480x10"
"Nd 4.673x10° 4.673x10°  -1.000x10° | 4.414x10° 4.414x10°  2.100x10”
PONd 2.209%10° 2.209%10°  2.300x107 |2.105x10° 2.105x10°  2.100x10”
Pios  1.525%10° 1.533x10°  7.900x107 | 1.488x10° 1.486x10° -2.480x10"
Pcs 1.536x10° 1.536x10°  -2.000x107 | 1.448x10° 1.448x10° -1.000x10”
"Bu 2.420x10' 2.410x10' -9.770x107 | 2.756x10' 2.757x10'  1.020x10”
“Sm 2.903x10° 2.900x10° -3.180x10" |2.811x10° 2.812x10° 1.270x10"
Sm 1.889x10° 1.891x10°  2.350x10" | 1.808x10° 1.807x10° -8.400x10”
Sm  2.638x10° 2.643x10°  4.780x10° | 3.017x10" 3.011x10° -5.460x10>
Sm 3.382x10° 3.385x10°  2.050x107 |3.231x10° 3.231x10°  1.500x10”
Plom  8.448x10° 8.470x10° 2.211x10° | 1.058x10' 1.057x10" -9.100x10>
Sm 1.361x10° 1.368x10°  7.490x10" | 1.190x10° 1.191x10°  1.660x10""
'Sm 4.221x10' 4.221x10'  -1.000x10° | 4.051x10' 4.051x10' -1.100x10>

*B9pu [TIGHE L D 2Pu & P Np ORFHETH 5.
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[¢/tHM]
SF98-4 SF98-6

Calculation results dif Calculation results dif

Isotope [¢/tHM] [g/tHM]
JENDL- ENDF/ JENDL- ENDF/

4.0 By /140 4.0 By /L340
2 6.229x10° 6.230x10°  9.500x10" |8.716x10° 8.715x10° -9.200x10"
U 5.202x10° 5.206x10°  4.550x10° | 5.080x10° 5.078x10°  -2.410x10’
U 9.360x10° 9.360x10°  -5.000x10° | 9.347x10° 9.347x10°  -3.000x10"
“TNp  4.249x10° 4.243x10°  -5.840x10" | 4.565x10° 4.621x10°  5.671x10’
pu 1.748x10° 1.716%10°  -3.255x10° | 1.955x10° 1.924x10° -3.100x10°
Py’ 3.840x10° 3.843x10°  2.384x10” |5.002x10° 5.000x10° -1.861x10°
pu 2.383x10° 2.385x10°  2.120x10° |2.536x10° 2.539x10°  3.120x10’
*Pu 1.039x10° 1.042x10°  2.370x10” | 1.203x10° 1.203x10° -1.200x10"
*pu 6.330x10° 6.325x10° -4.480x10" | 5.347x10° 5.346x10° -8.100x10”
*'Am  2.824x10' 2.823x10' -8.500x10” |3.751x10' 3.745x10' -6.330x10”
"UNd  8.755x10° 8.755x10° -7.400x107 | 9.171x10° 9.169x10° -1.310x10"
"INd  1.474x10° 1.474x10° 1.200x10" | 1.280x10° 1.280x10°  1.100x10"
"Nd  8.522x10° 8.524x10°  2.250x10°" | 8.064x10° 8.063x10° -7.900x10”
YONd  9.072x10° 9.069x10°  -2.470x10" | 8.504x10° 8.505x10°  7.800x10”
"Nd  4.673x10° 4.673x10°  -8.000x10° | 4.414x10° 4.414x10°  1.000x10”
PONd 2.209%10° 2.209%10°  -2.000x10° | 2.105x10° 2.105x10° -3.000x10°
Pios  1.525%10° 1.531x10°  6.150x107 | 1.488x10° 1.487x10° -9.100x10”
PTcs 1.536x10° 1.536x10°  3.000x107 | 1.448x10° 1.448x10°  1.000x10~
"Bu 2.420x10' 2.417x10'  -2.600x107 | 2.756x10' 2.756x10'  4.700x10”
Sm 2.903x10° 2.901x10° -1.980x10" |2.811x10° 2.809x10° -1.420x10"
“Sm 1.889x10° 1.890x10°  6.800x107 | 1.808x10° 1.809x10°  1.150x10"
Sm  2.638x10° 2.637x10° -1.450x10" |3.017x10" 3.006x10° -1.023x10”
Sm 3.382x10° 3.383x10°  8.300x107 |3.231x10° 3.232x10°  7.500x10”
Plom  8.448x10° 8.465x10°  1.630x10° | 1.058x10' 1.058x10'  2.300x10°”
Sm 1.361x10° 1.362x10°  9.500x10” | 1.190x10° 1.189x10° -2.000x10”
Sm 4.221x10° 4.221x10'  2.000x10" | 4.051x10' 4.051x10' -1.800x10”

*Ipu [TIGHE L D 2Pu & P Np ORFHETH 5.
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