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Method of Calculation for LLFP Transmutation in a
Fast Reactor

JIN Tomoyuki*, OHKI Shigeo*™

Abstract

Transmutation of long-lived fission product (LLFP) using a fast reactor has
been investigated in the framework of the feasibility study on commercialized
fast reactor cycle systems in Japan. Neutron—moderating material is used in LLFP
target subassembly for the sake of enhancing the transmutation efficiency, which
causes the considerable changes of neutron distribution both in space and
energy. At-the present calculation the Monte Carlo method is employed for exact
treatment of such a complicated system. Moreover the calculation method based on
deterministic codes should be needed when we perform core design calculations
and physical analysis. This study aimed at the establishment of a super cell
modeling for LLFP target subassembly by using the general-purpose deterministic
code system, SRAC95. In the fiscal year 2001, a super cell modeling has been
worked out which appropriately deals with the incoming neutrons from the adja-
cent fuel region to the LLFP target, under the condition that the LLFP target is

represented as homogeneous region.

* Nuclear Engineering System Incorporation (NESI)
#% Reactor Physics Group, System Technology Division, OEC, JNC
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%1 SRACS 4 75— I RILF—EEE
Group Lethargy Group Lethargy
186 11078 Upper energy|Lower energy Width 58 1 1078 Upper energy [Lower energy Width
i 1 1. 0000E+07 | 7. 7880E+06 0. 250 10 62 | 2.3824E+00 | 1.8554E+00 0. 250
2 7. 7880E+06 { 6.0653E+06 0. 250 63 1. 8554E+00 | 1.6374E+00 0.125
3 6. 0653E+06 | 4.7237E+06 0. 250 64 1. 8374E+00 | 1. 4450E+00 0.125
4 4, 7237E+06 | 3.6788E+06 0. 250 65 1. 4450E+00 | 1. 2752E+00 0.125
2 b 3.6788E+06 | 2. 86D0E+06 0, 250 66 1.2752E+00 | 1. 1253E+00 0.125
6 2. 8650F+06 | 2.2313E+06 0. 250 67 1.12538+00 | 9. 8312E-01 0.125
7 2, 2313E+06 | 1.7377E+06 0. 250 68 9, 9312E-01 | 8. 7642E-01 0.125
8 1.7377E+06 | 1. 3534E+06 0, 250 1 69 8. 7642E-01 | 7. 7344E-01 0.125
g 1. 3534E+06 | 1. 0540E+06 0. 250 70 | 7.7344E-01 { 6. 8256E-01 0.125
10 | 1.0540E+06 | 8, 20B5E+05 0. 250 T 6.B8256F-01 | 6.0236E-01 0.125
3 11 8. 2085E+05 | 6. 3928E+05 0. 250 12 6.0236E-01 | 6. 3158E-01 0.125
12 | 6.3928E+05 | 4. 9787E+05 0. 250 73 | 5.3158E-01 | 4.6911E-01 0.125
4 13 | 4.9787E405 | 3.8774E+05 0. 250 74 | 4. 6911E-01 | 4. 1399E-01 0.125
14 | 3.8774E+05 | 3.0197E+05 0. 250 12 75 { 4.1399E-01 | 3.8926E-01 0,062
15 | 3.0197E+05 | 2. 3518E+05 0. 250 76 | 3.8926E-01 | 3.6528E-01 0. 064
5 16 | 2.3518E+05 | 1.8316E+05 0. 250 11 3.6528E-01 | 3. 4206E-01 0. 066
17 1.8316E+05 | 1.4264E+05 0.250 78 3. 4206E-01 | 3.1961E-01 0. 068
18 1.4264E+05 | 1.1109E+05 0,250 79 3.1961E-01 | 2.9792E-01 0.070
19 1. 1109E+05 | 8. 6517E+04 0.250 80 | 2.9792E-01 | 2.7699E-01 0.073
20 | 8.6517E+04 | 6.7380E+04 0,250 13 8 2, 7699E~07 | 2.5683E-01 0.076
6 2 6. 7380E+04 | 5.2475E+04 0.250 82 | 2.5683E-01 | 2.3742E-01 0.079
22 | 5.2475E+04 | 4.0868E+04 0.250 83 | 2.3742E-01 | 2.1878E-01 0,082
23 | 4.0868E+04 | 3.1828E+04 0.250 84 | 2.1878E-01 | 2.0000E-01 0,085
24 | 3.1828E+04 | 2.4788E+04 0. 250 85 | 2.0080E-01 | 1.8378E-01 0, 089
25 | 2.4788E+04 | 1.9304E+04 0. 250 14 86 1.8378E-01 | 1.6743E-01 0,093
26 1. 9304E+04 | 1.5034E+04 0, 250 87 1. 6743E-01 | 1.5183E-01 0.098
27 1. 5034E+04 | 1.1709E+04 0, 250 88 1.5183F-01 | 1.3700E-01 0.103
28 1.1709E+04 | 9.1188E+03 0,250 89 1. 3700E-01 | 1.2293E-01 0.108
7 20 | 9.1188E+03 | 7.1017E+03 0, 250 90 1.2293E-01 | 1.0963E-01 0.115
30 | 7.1017E+03 | 5, 5308E+03 0, 250 15 91 1.0963E-01 | 9. 7080E-02 0.122
kY| 5. 5308E+03 | 4, 3074E+03 0. 250 97 | 9.7080E-02 | 8.5397E-02 0.128
32 | 4.3074E+03 | 3, 3546E+03 0. 250 93 8. 5397E-02 | 7.4276E-02 0.140
33 3. 3546E+03 | 2.6126E+03 0. 250 94 | 7.4276E-02 | 6.4017E-02 0.149
34 | 2.6726E+03 | 2, 0347E+03 0. 250 85 6. 4017E-02 | 5. 4520E-02 0.161
35 | 2.0347E+03 | 1.5846E+03 |  0.250 96 5. 4520E-02 | 4, 5785E-02 0.175
36 1.5846F+03 | 1.2341E+03 0.250 97 | 4.5785e-02 | 3.7813E-02 0,191
37 1. 2341E+03 | 9.6112E+02 0.250 16 98 | 3.7813E-02 | 3.0602E-02 0.212
38 | 9.61M12E+02 | 7.4852E+02 0.250 99 | 3.0602E-02 | 2.4154E-02 0. 237
39 | 7.4852E402 | 5. 8205E+02 0. 250 100 | 2.4154E-02 | 1.8467E-02 0. 268
8 40 | 5.8295E+02 | 4.5400E+02 0.250 101 { 1.8467E-02 | 1.3D43E-02 0.310
4 4. 5400E+02 | 3.5358E+02 0.250 17 102 | 1.3543E-02 | 9.3805E-03 0, 367
42 | 3.5358E+02 | 2.7536E+02 0.250 103 | 9.3805E-03 | 5.9804E-03 0. 450
43 | 2.7536E+02 | 2.1445E+02 0. 250 104 | 5.9804E-03 | 3.3423E-03 0.582
44 | 2.1445E+02 | 1. 6702E+02 0, 250 18 105 | 3.3423E-03 | 1.4663E-03 0.824
45 1.6702E+02 | 1.3007E+02 0. 250 106 | 1.4663E-03 | 3.5238E-04 1.426
46 1.3007E+02 | 1.0130E+02 0, 250 107 | 3.5238E-04 | 1.0000E-05 3.562
47 1.0130E+02 | 7. B893E+01 0. 250
48 | 7.8893E+01 | 6.1442E+01 0, 250
49 | 6,1442E+01 | 4. 7851E+01 0. 250
50 | 4.7851E+07 | 3. 7266E+01 0. 250
g | 3.7266E+01 | 2.9023E+01 0, 250
52 | 2.9023+01 | 2. 2603E+01 0. 250
53 | 2.2603E+01 | 1.7604E+01 0. 250
54 1, 7604E+01 | 1. 3710E+01 0. 250
55 1.3710E+01 | 1, 0677E+01 0. 250
b6 1.0677E+01 | 8. 3153E+00 0. 250
57 8. 3153E+00 | 6. 4759E+00 0. 250
58 6. 4759E+00 | 5. 0435E+00 0,250
59 5. 0435E+00 | 3. 9279E+00 0.250
60 | 3.9279E+00 | 3.0590E+00 0.250
61 3. 0590E+00 | 2. 3824E+00 0. 250
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