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Lumped Group Constants of FP Nuclides for
Fast Reactor Shielding Calculation Based on JENDL-3.2

Shiro TABUCHI*, Akihiro YOSHIDA* and Takafumi AOYAMA*

ABSTRACT

Fission Products (FPs) were not considered in conventional fast reactor shielding analyses that
were predominantly developed in clean core experiments like the JASPER program. However,
in power reactors with high bumn-up, the accumulation of FP affects the neutron balance so it
cannot be neglected in the neutron flux calculation. In this study, the lumped group constants of
FP nuclides were computed based on the JENDL-3.2 nuclear data library and these were compiled
to the JSD-J2 set. Using the constants, the effect of the FP nuclides on shielding calculation was
evaluated in the JOYQ experimental fast reactor.

Generation and depletion for nearly 880 FP nuclides can be computed with the QRIGEN2
burn-up calculation. The calculation uses the specification and material contents of the JOYO
Mk-II driver as an example of fast reactor MOX fuel. About 99.8% of the total FP neutron
absorption comes from 165 major nuclides. The cross section data for these nuclides are stored in
the JENDL-3.2 library. The contributions of other FP nuclides were found to be negligible so the
calculation used only these 165 FP nuclides.

The lumped group constants for the FP nuclides were generated as follows. The 100 group
infinite dilution cross section of each individual FP nuclide was computed with the NJOY-94 code.
The energy group structure is the same as the JSD-J2 set and the scattering anisotropy is
considered up to P3 components of Legendre expansion. Atomic number densities of FP nuclides
generated from °U, #°U, ®°Pu and *'Pu were independently computed by ORIGEN2 as a
function of fuel burn-up. The lumped FP constants were then obtained by averaging the infinite
dilution cross sections with the atomic number densities based on the assumption that one fission
produces one lumped FP. To verify the calculated lumped FP constants, the absorption
microscopic cross section data were compared with the JFS-3-J3.2 group constants used for the
fast reactor core calculation. Both cross section curves agreed well.

In order to evaluate the effect of FP nuclides on the JOYO shielding analysis, the neutron flux
distributions were calculatec’ using the DORT two-dimensional transport coie in the RZ and
XY-RO geometry. By comparing calculated results with and without FP nuclides, the total
neutron flux and resonance reactions decreased by about 7% in spent fuels in in-vessel storage
rack region when considering FP, where moderated neutrons would be captured by FP nuclides.
Note that at the core center and the position furthest away from the in-vessel spent fuel storage
rack, the total and fast neutron flux decreased by only 2% when considering FP.

As a result of this study, the effect of FP nuclides in the shielding analysis of small size fast
reactor was evaluated, and the conventicnal calculations without considering FP overestimated the
neutron fiux by about 2%.

*Reactor Technology Section, Experimental Reactor Division, Irradiation Center,

Oarai Engineering Center, INC
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U-235 235.0439 18.37% 1.311E+05 5.579E+02
U-238 238.0508 81.63% 5.827E+0b 2. 448E+03
Pu-239 239, 0522 63. 74% 1. 824E+05 7. 6308402
Pu-240 240.0538 24.59% 7. 038E+04 2.932E402
Pu-241 241. 0568 8.03% 2. 298E+04 9. 533B+01
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#2. 3 WEESOIPERICL S PiETIRINEIE (1/4)
&5 BERE EREET T RNEIS BT RREE [ JENDL-3. 2
10G¥d/t 40GWd/t 63GWd/t 90GWd/t|T0GWd/1 406Wd/t 63GWd/t 90GWd/t} MAT No.
1 [Re-101 | 9.26% 8.93% 38.83% 8.73%| 9.26% 8.93% 8.83% 8.73% 1440
2 |Pd-105 | 7.94% 7.90% 7.83% 7.77%| 17.20% 16.83% 16.66% 16.49% 4634
3 |Tc-99 6.90% 7.06% 7.03% 6.99% 24.10% 23.89% 23.69% 23.48% 4331
4 |Rh-103 | 3.09% 6.02% 6.60% 6.89%| 27.19% 29.91% 30.28% 30.38% 4525
5 |Cs-133 | 5.22% 5.72% 5.74% 5.73%| 32.40% 35.63% 36.02% 36.11% 5525
6 |[Pd-107 | 4.83% 4.65% 4.59% 4.54%| 37.24% 40.29% 40.62% 40.65% 4640
7 |Mo-97 4.63% 4.54% 4.50% 4.47%| 41.87% 44.83% 45.12% 45.13% 4240
8 (Sm-149 | 4.43% 4.39% 4.30% 4.19%| 46.29% 49.21% 49.42% 49.31% 6240
9 [Pm-147 | 3.32% 3.77% 3.63% 3.43%| 49.61% 52.98% 53.04% 52.74% 6149
10 |{Nd-145 | 3.47% 3.37% 3.33% 3.30%| 53.08% 56.35% 56.37% 56.04% 6034
11 |Cs-135 | 2.79% 2.74% 2.72% 2.T1%| 55.87% 59.09% 59.09% 58.75% 5531
12 [Nd-143 | 1.99% 2.64% 2.71% 2.74%| 57.86% 61.73% 61.80% 61.49% 6028
13 |%e-131 | 2.06% 2.38% 2.40% 2.41%| 59.92% 64.11% 64.20% 63.90% 5446
14 |Ru-102 | 2.25% 2.21% 2.22% 2.24%| 62.16% 66.31% 66.42% 66.13% 4443
15 |Sm-151 | 2.26% 2.19% 2.15% 2.10%| 64.42% 68.51% 68.57% 68. 24% 6246
16 [Mo-95 0.39% 2.15% 2.88% 3.34%| 64.81% 70.66% 71.45% T1.57% 4234
17 [Mo-98 | 1.94% 1.89% 1.89% 1.89%| 66.75% 72.55% 73.34% 73.46% 4243
18 [Ag-109 | 1.84% 1.80% 1.79% 1.78%| 68.58% 74.35% 75.12% 75.24% 4731
19 |Ru-104 | 1.74% 1.69% 1.69% 1.69%| 70.32% 76.04% 76.81% 76.93% 4449
20 [Mo-100 | 1.63% 1.58% 1.57% 1.57%| 71.95% 77.63% 78.38% 78.49% 4249
21 |Bu-153 | 1.58% 1.56% 1.53% 1.50%| 73.53% 79.19% 79.92% 79.99% 6331
22 |7r-93 1.29% 1.27% 1.26% 1.25%| 74.82% 80.45% 81.17% 81.25% 4034
23 |Ru-103 | 3.26% 1.19% 0.78% 0.55%| 78.08% 81.65% 81.95% 81.79% 4446
24 |Pr-141 | 0.57% 1.03% 1.11% 1.15%| 78.65% 82.67% 83.06% 82.94% 5925
25 |1-129 0.93% 0.97% 0.98% 0.98%| 79.58% 83.60% 84.03% 83.92% 5331
26 |Zr-95 1.88%  0.88% 0.59% 0.42%| 81.46% 84.53% 84.63% 84.34% 4040
27 |1r-96 0.77% 0.75% 0.74% 0.74%| 82.23% 85.28% 85.37% 85.08% 4043
28 [Nd-146 | 0.72% 0.70% 0.70% 0.71%| 82.95% 85.98% 86.08% 85.79% 6037
29 {Xe-132 | 0.66% 0.69% 0.69% 0.70% 83.61% 86.67% 86.77% 86.49% 5449
30 |Pd-108 | 0.68% 0.68% 0.69% 0.70% 84.29% 87.35% 87.45% 87.19% 4643
31 |Nb-95 0.70% 0.67% 0.48% 0.35%| 84.98% 88.02% 87.94% 87.54% 4131
32 [ce~141 1.86% 0.62% 0.39% 0.27%| 86.85% 88.63% 88.33% 87.81% 5840
33 |2r-91 0.26% 0.61% 0.70% 0.75%| 87.11% 89.24% 89.03% 88.57% 4028
34 |1r-92 0.50% 0.48% 0.48% 0.48%| 87.61% 89.72% 89.51% 89.04% 4031
35 [Xe-134 | 0.49% 0.48% 0.47% 0.47%| 88.10% 90.20% 89.99% 89.52% 5455
36 [Ru-106 | 0.57% 0.48% 0.42% 0.37%| 88.67% 90.68% 90.41% 89.89% 4455
37 |Sm-152 | 0.48% 0.48% 0.49% 0.50% 89.15% 91.16% 90.90% 90.39% 6249
38 [Nd-148 | 0.47% 0.46% 0.46% 0.46%| 89.62% 91.62% 91.36% 90.85% 6043
39 [Cd-111 | 0.39% 0.44% 0.45% 0.45%| 90.01% 92.06% 91.80% 91.29% 4840
40 |Rb-85 0.44% 0.43% 0.43% 0.42%| 90.46% 92.49% 92.23% 91.77% 3725
41 |1-127 0.38% 0.42% 0.43% 0.43%| 90.84% 92.91% 92.66% 92.15% 5325
42 (La-139 | 0.43% 0.42% 0.42% 0.42%| 91.27% 93.33% 93.07% 92.56% 5728
43 |Pd-106 { 0.11% 0.41% 0.60% 0.79% 91.38% 93.74% 93.67% 93.36% 4637
44 |Bu~155 | 0.37% 0.35% 0.34% 0.33%| 91.75% 94.08% 94.01% 93.68% 6337
45 |2r-94 0.33%  0.32% 0.32% 0.32%| 92.08% 94.40% 94.32% 94.00% 4037
46 (Sm-147 | 0.06% 0.31% 0.48% 0.65%| 92.13% 94.71% 94.80% 94.65% 6234
47 [Ce-142 | 0.30% 0.29% 0.29% 0.29%| 92.43% 95.00% 95.09% 94.94% 5843
48 [Nd-150 | 0.29% 0.28% 0.28% 0.28%| 92.72% 95.28% 95.37% 95.29% 6049
49 [Nd-147 | 1.08% 0.26% 0.17% 0.12%| 93.80% 95.54% 95.53% 95.33% 6040
50 |[Cs—137 | 0.26% 0.25% 0.25% 0.25%| 94.06% 95.80% 95.78% 95.58Y% 5537
51 [Y-91 0.45% 0.20% 0.14% 0.09%| 94.51% 96.00% 95.92% 95.68% 3931
52 [Nd-144 | 0.05% 0.19% 0.27% 0.34% 94.57% 96.19% 96.19% 96.02% 6031
53 |Kr-83 0.19% 0.18% 0.18%| 94.76% 96.37% 96.37% 96.20% 3640
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&2, 3 MEEEEOFPEREIC LS PETRIEIG (2/4)
BE | &=E BB T O E = R ETINES JENDL-3. 2
10GWd/t 40GWd/1 63GWd/t 90GWd/t{10GWd/t 40GWd/t 63GWd/t 9OGWd/t] MAT No.
04 [Ce-144 0.23% 0.18% 0.16% 0.13%| 94.99% 96.56% 096.53% 96.33% 0849
b5 |Gd-157 0.18% 0.18% 0.17% O0.17%) 95.17% 96.73% 96.70% 96.51% 6440
56 [Pd-110 0.14% 0.14% 0.14% 0. 14%[ 95.31% 96.87% 96.84% 96.65% 4649
o7 [Mo-99 0.58% 0.14% 0.09% 0.06% 95.89% 97.01% 96.93% 96.71% 4246
88 |Gd-156 0.09% 0.13% 0.13% 0.14%[ 95.98% 97.14% 97.06% 96.85% 6437
59 (Cd-113 0.11% 0.11% 0.11% 0.11%] 96.09% 97.25% 97.17% 96.96% 4846
60 |Cs-134 0.03% 0.11% 0.17% 0.24% 96.12% 97.3b% 97.34% 97.20% 5528
61 {Bu-154 0.03% 0.10% 0.16% 0.23%| 96.15% 97.46% 97.50% 97.42% 6334
62 [Ce-140 0.08% 0.10% 0.10% 0.11%| 96.22% 97.56% 97.60% 97.53% 5837
63 [Sb-125 0.10% 0.10% 0.09% 0.09% 096.33% 97.66% 97.70% 97.61% 5137
64 |Tb-159 0.10% 0.10% 0.10% 0.09% 96.43% 97.75% 97.79% 97.71% 6525
65 [Sm-154 0.10% 0.10% 0.10% 0.10%| 96.563% 97.85% 97.89% 97.81% 6255
66 [Sr-90 0.10% 0.10% 0.10% 0.09%| 96.63% 97.95% 97.99% 97.90% 3843
67 |I-131 0.37% 0.09% 0.06% 0.04%| 97.00% 98.04% 98.04% 097.94% 0337
68 |Y-89 0.04% 0.09% 0.10% 0.10%| 97.04% 98.12% 98.14% 098.04% 3925
69 [Ba-138 0.08% 0.08% 0.08% 0.08% 97.12% 98.20% 98.22% 098.12% 0649
70 |Pr-143 0.31% 0.08% 0.05% 0.03%| 97.43% 98.28% 98.27% 98.16% 5931
71 |Br-81 0.08% 0.08% 0.08% 0.08% 97.51% 98.36% 98.35% 98.23% 3531
72 [Te-130 0.08% 0.08% 0.08% 0.08%| 97.59% 98.44% 98.42% 98.31% 5255
73 In-115 0.07% 0.08% 0.08% 0.08% 97.66% 98.51% 98.50% 98.3%% 4931
4 |Te-128 0.08% 0.07% 0.07% 0.07%| 97.74% 98.59% 98.57% 98.46% 5249
75 |[Cd-112 0.07% 0.07% 0.07% 0.07%| 97.80% 98.65% 98.64% 98.53% 4843
76 |Te-129m | 0.20% 0.07% 0.04% 0.03%| 98.00% 98.72% 98.68% 98.56% 0203
77 |Rb-87 0.06% 0.06% 0.06% 0.06% 98.06% 98.78% 98.74% 98.62% 3731
78 |Kr-84 0.06% 0.06% 0.06% 0.06% 98.12% 98.84% 98.80% 98.67% 3643
79 [Xe-133 0.22% 0.05% 0.03% 0.02%| 98.33% 98.80% 98.83% 98.70% 0402
80 |[Sh-121 0.09% 0.05% 0.05% 0.05%| 98.38% 98.94% 98.88% 98.75% 0125
81 |Te-127m [ 0.08% 0.05% 0.04% 0.03%) 98.46% 98.99% 98.92% 98.77% 0247
82 |Pm-148m | 0.02% 0.05% 0.05% 0.06%; 98.48% 09.03% 98.97% 98.83% 6153
83 [Se-79 0.05% 0.05% C.05% 0.05%} 98.53% 99.08% 99.02% 98.88% 3440
84 |Rh-10% 0.20% 0.05% 0.03% 0.02%| 98.72% 99.13% 99.05% 98.90% 4531
85 13m-150 0.01% 0.04% 0.07% 0.10%| 98.73% 99.17% 99.12% 99.00% 6243
86 [Sb-123 0.04% 0.04% 0.04% 0.04%| 98.77% 99.21% 99.16% 99.04% 0131
87 [Gd-155 0.01% 0.03% 0.05% 0.07% 98.78% 99.24% 99.21% 99.11% 6434
88 |Sn-117 0.03% 0.03% 0.03% 0.03%| 98.81% 99.28% 99.24% 99.14% 0040
89 [Pm-149 0.13% 0.03% 0.02% 0.01%| 98.94% 99.31% 99.26% 99.15% 6155
90 [Xe-136 0.03% 0.03% 0.03% 0.03%| 98.98% 99.34% 99.29% 99.19% 0461
91 [Pd-104 0.00% 0.03% 0.06% 0.10%| 98.98% 99.37% 99.35% 99.28% 4631
92 1Gd-158 0.03% 0.03% 0.03% 0.03% 99.01% 99.40% 99.38% 99.31% 6443
93 [Ru-100 0.01% 0.03% 0.05% 0.08% 99.02% 99.43% 99.43% 99.39% 4437
94 |Kr-85 0.03% 0.03% 0.03% 0.03% 99.00% 99.46% 99.46% 99.42% 3646
95 |[Sr-89 0.06% 0.03% 0.02% 0.01%| 99.11% 99.49% 99.48% 99.43% 3840
96 |Cd-114 0.03% 0.02% 0.02% 0.02%[ 99.14% 99.51% 99.50% 99.45% 4849
97 |[Sr-88 0.02% 0.02% 0.02% 0.02%| 99.16% 99.54% 99.53% 99.48% 3837
98 |Sn-119 0.02% 0.02% 0.02% 0.02%; 99.18% 99.56% 99.55% 99.50% 046
99 [Sm-148 0.00% 0.02% 0.03% 0.05%| 99.18% 99.58% 99.58% 99.55% 6237
100 |Se-82 0.02% 0.02% 0.02% 0.02%| 99.20% 99.59% 99.60% 99.57% 3449
101 {Ba-136 0.01% 0.02% 0.02% 0.02%| 99.21% 99.61% 99.62% 99.59% 5643
102 [Ag-110m | 0.00% 0.02% 0.02% 0.03%| 99.22% 99.62% 99.64% 99.62% 4735
103 |Se-77 0.01% 0.01% 0.01% 0.01%| 99.23% 99.64% 99.65% 99.63% 3434
104 [Kr-86 0.01% 0.01% 0.01% 0.01%[ 99.24% 99.65% 99.66% 99.64% 3649
105 |Eu-156 0.04% 0.01% 0.01% 0.01%| 99.28% 99.66% 99.67% 99.65% 6340
106 [Se—80 0.01% 0.01% 0.01% 0.01%[ 99.30% 99.67% 99.68% 99.66% 3443

% Te-12TmiZIENDL-3. 2&NI 0V 94 TR § BIEDL T —D/edlc T - 7 {LFP D Bz,

_'6_


ishikawa

ishikawa


JNC TN9400 2001-033

#2. 3 MEEEEOIMEC X 5P FRITES (3/4)

& | R BRI e BT FRINEIS [ JENDL-3.2
10GWd/t 40G¥d/t 63GWd/t 90GWd/t{10GWd/t 40GWd/t 63GWd/t 90GWd/1| MAT No.
107 [Eu-151 0.008 0.01% 0.02% 0.02%| 99.30% 99.68% 99.70% 99.68% 6325
108 |Cd-116 0.01% 0.01% 0.01% 0.01%[ 99.31% 99.69% 99.71% 99.69% 4855
109 (Sn-118 0.01% 0.01% 0.0t% 0.01%| 99.32% 99.70% 99.72% 99.70% 5043
110 {Cd-110 0.00% 0.01% 0.01% 0.02% 99.32% 99.71% 99.73% 99.72% 48317
111 [Se-18 0.01% 0.01% 0.01% 0.01%| 99.33% 99.72% 99.74% 99.73% 34317
112 |Xe-130 0.00% 0.01% ©.0I% 0.02% 99.33% 99.72% 99.75% 99.74% 5443
113 |Ba-137 0.00% 0.01% 0.01% 0.02%| 99.33% 99.73% 99.76% 99.76% 0646
114 |Gd~160 0.01% 0.01% 0.01% 0.01%| 99.34% 99.74% 99.77% 99.77% 6449
115 |Ba-140 0.02% 0.01% 0.00% 0.00%| 99.36% 99.74% 99.77% 99.77% 5655
116 {Sn-126 0.01% 0.01% 0.01% 0.01%| 99.37% 99.75% 99.78% 99.77% 5067
117 |Te-125 0.00% 0.01% 0.01% 0.01%| 99.37% 99.76% 99.78% 99.79% 5240
118 [Sn-120 0.01% 0.01% 0.01% 0.01%| 99.37% 99.76% 99.79% 99.79% 9049
119 (Sm-153 0.02% 0.00% 0.00% 0.00% 99.40% 99.77% 99.79% 99.79% 6252
120 [Mo-96 0.00% 0.00% 0.01% 0.01%| 99.40% 99.77% 99.80% 99.81% 4237
121 (Cs-136 0.01% 0.00% 0.00% 0.00%| 99.41% 99.77% 99.81% 99.81% 0b34
122 (Sn-122 0.00% 0.00% 0.00% 0.00%| 99.41% 99.78% 99.81% 99.82% 5055
123 (Sn-124 0.00% 0.00% 0.00% 0.00% 99.41% 99.78% 99.81% 99.82% 2061
124 |Pm-148 0.00% 0.00% 0.00% 0.00% 99.42% 99.79% 99.82% 99.82% 6152
125 [As-T5 0.00% 0.00% 0.00% 0.00% 99.42% 99.79% 99.82% 99.83% 3325
126 |Xe-128 | -0.00% 0.00% 0.00% 0.01%[ 99.42% 99.79% 99.82% 99.83% 0437
127 (Ba-134 0.00%5 0.00% 0.01% 0.01%[ 99.42% 99.79% 99.83% 99.84% 8637
128 |Xe~135 0.01% 0.00% 0.00% 0.00%| 99.43% 99.80% 99.83% 99.84% 0458
| 129 |2r-90 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.83% 99.85% 4025
| 130 |Nd-142 0.00% 0.00% 0.00% 0.00%| 99.43% 99.80% 99.84% 99.85% 6025
131 (Sn-115 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.84% 99.85% 5034
132 |Te~126 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.84% 99.86% 5243
i 133 {Sr-86 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.84% 99.86% 3831
| 134 {Gd-154 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.84% 99.36% 6431
| 135 |Eu-152 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.84% 99.86% 6328
\

136 |Sb-124 0.00¥ 0.00% 0.00% 0.00%| 99.43% 99.80% 99.84% 99.86% 0134
137 |Te-122 0.00% 0.004 0.00% 0.00% 99.43% 99.80% 99.84% 99.86% 5231
138 [Kr-82 0.00% 0.00% 0.00% 0.00%] 99.43% 99.80% 99.84% 99.86% 3637
139 [Ge-76 0.00% 0.00% 0.00% 0.00% 99.43% 99.80% 99.84% 99.86% 3243
140 [Ge-73 0.00% 0.00% 0.00% 0.00%f 99.43% 99.80% 99.84% 99.86% 3234
141 |Sn-116 0.00% 0.00% 0.00% 0.00%f 99.43% 99.80% 99.84% 99.86% 0037
142 |Te-124 [ 0.00% 0.00% 0.00% 0.00%| 99.44% 99.80% 99.84% 99.86% 0237
143 |Ge-74 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.86% 3237
144 {La-138 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87%| ~ 5725
145 |Ge-72 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87% 3231
146 |In-113 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87% 4925
147 (6d-152 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87% 6425
148 |Ba-135 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87% 5640
149 (Xe-129 0.005 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87% 5440
150 [Se-76 0.00% 0.00% 0.00% 0.00% 99.44% 99.80% 99.85% 99.87% 3431
151 [Ru-99 0.00% 0.00% 0.00% 0.00% 99.44% 99.81% 99.85% 99.87% 4434
152 [Nb-94 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 4128
153 |Cd-108 0.00% 0.00% 0.00% 0.00% 99.44% 99.81% 99.85% 99.87% 4831
154 [Te-123 0.00% 0.00% 0.00% 0.00%[ 99.44% 99.81% 99.85% 99.87% 5234
155 |Sr-87 0.005 0.00% 0.00% 0.00% 99.44% 99.81% 99.85% 99.87% 3834
156 |Kr-80 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 3631
157 [Br-79 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 3526
158 (Sn-114 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 5031
159 |Li-6 0.008 0.00% 0.00% 0.00%] 99.44% 99.81% 99.85% 99.87% 325
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F2. 3 BABEEHOFPEREIC &5 ik IRINEIS 4/4

&5 ER BT TR ES ERR i TRINEE JENDL-3. 2
' 10GWd,/t 40GWd/t 63GWd/t 90GWd/t|10GWd/t 40GWd/t 63GWd/t 90GWd/1| MAT No.
160 [Ag-107 | 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 4725
161 |Be-9 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 425
162 |Nb-93 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 099.87% 4125
163 |Ga-71 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 3131
164 |Li-7 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 328
165 |Ga—69 0.00% 0.00% 0.00% 0.00%| 99.44% 99.81% 99.85% 99.87% 3125
65 OFP O FEF I~ DEF S 99.44% 99.81% 99.85% 99.87%

Te-12TmZ R < 164ZH D P TFFPIRXADZES | 99.36% 99.76% 99.81% 99. 84%
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TR A 5 7L FP WimfE O H ik

RADHEAT-V3 AT ALZRAWTHERL~ZS > 7 F PHE#KESOESNMEE 2 1ER
THBHRICDWTUTRFRT. Y2 TNAATFT—FERA. 1ITFT,
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(3)

(4)

Wi, 1338DA S IPATH %#-1 LT, INZAVWEINDDET S,

T FREEMTHREL GAMLEG-N 20— RTRTFEBZE5X5Z LK DEIEANS,
L BRTEERED ISD-J2 LRI N B TORTREEOHRERO BRI S LD
W2 TWakD, FPEBOFEHFRTES (U7 TR 46, TN o ATERE
47) IZBHEN Mo DRTFER (42) 2525b0&T 5,
FPEBIEESBIEICDEN 2HERT S, BEOFLFETIIS > /LFP
PIEERTZ2ELTHEEZETLTWBEDT, 52 7EF POREEIIEBOFP
BROBRFEEON 1 /2 Liz->THED, FLFHEREER IJFS-3-J3205 >
{LF PHERMIIF PEELIEYZ00I V7 OFERO2EOEE LTSI ENTY
5. I8 OFCEEFEI—RIATFAMAGI THRBICYS VRO bz
L5 D FP BROBETREEERT 7F /1 REROBEICI LB ENT > A%
Eo T, FPEAOEFEEEZRBEIBECELLWL U TRBRTEESEESR
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#£A 1 SOEFPEMOKEID S
(RADHEAT-V3 @ 58$iC A 19 B {#H)
JFS-J2 1D & & A, R
9251 U-235,10,000MWD/t
9254 U-235 ,40,000MWD/t
9256 U-235,63,000MWD/t
9259 U-235 ,90,000MWD/t
9281 U-238 ,10,000MWD/t
9284 U-238 ,40,000MWD/t
9286 U-238 ,63,000MWD/t
9289 U-238 ,90,000MWD/t
9491 Pu-239,10,000MWD/t
9494 Pu-239,40,000MWD/t
9496 Pu-239,63,000MWD/t
9499 Pu-239,90,000MWD/t
9411 Pu-241,10,000MWD/t
9414 Pu-241,40,000MWD/t
9416 Pu-241,63,000MWD/t
9419 Pu-241,90,000MWD#
9201 U ,10,000MWD/t
9204 U ,40,000MWD/t
9206 U ,63,000MWD/t
9209 U ,90,000MWD/t
9401 Pu  ,10,000MWD/t
9404 Pu  ,40,000MWD/
9406 Pu  ,63,000MWD/}t
9409 Pu  ,90,000MWD/#
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