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Comparison of Neutron Cross Sections for Selected Fission Products and
| sotopic Composition Analyses with Burnup
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Abstract

The neutron absorption cross sections for 18 fission products evaluated within the framework of the
KAERI-BNL international collaboration have been compared with the ENDF/B-VI release 7. Also,
the influence of the new evaluations on isotopic compositions of the fission products as a function of
burnup has been analyzed through the OECD/NEA burnup credit criticality benchmarks (Phase 1B)
and the LWR/Pu recycling benchmarks. These calculations were performed by WIMSD-5B with the
69 group libraries prepared from three evaluated nuclear data libraries: ENDF/B-V1.7, ENDF/B-V1.8
including new evaluations in resonance region covering thermal region, and ENDF/B-VII expected
including those in upper resonance region up to 20 MeV. For Xe-131, the composition calculated with
ENDF/B-VI.8 shows maximum difference of 4.78% compared to ENDF/B-VI.7. However, the
isotopic compositions of al fission products calculated with ENDF/B-VII shows no differences
compared to ENDF/B-VI.7.
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Tablel. List of Sdlected Fission Product Nuclides

Fission Product ENDF/B-VI ENDF/B-VI.7 ENDF/B-VI.8 ENDF/B-VII
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Table 2. 69 Energy Group Structure

Fast Groups Resonance Groups Thermd Groups

Group Upp?;\?)ound Group Upp?g\l?)ound Group Upp((a‘ra\lii)ound
1 1.0000E+07 15 9.1180E+03 28 4.0000E+00
2 6.0655E+06 16 5.5300E+03 29 3.3000E+00
3 3.6790E+06 17 3.5191E+03 30 2.6000E+00
4 2.2310E+06 18 2.2394E+03 31 2.1000E+00
5 1.3530E+06 19 1.4251E+03 32 1.5000E+00
6 8.2100E+05 20 9.0690E+02 33 1.3000E+00
7 5.0000E+05 21 3.6726E+02 K%} 1.1500E+00
8 3.0250E+05 22 1.4873E+02 35 1.1230E+00
9 1.8300E+05 23 7.5501E+01 36 1.0970E+00
10 1.1100E+05 24 4.8052E+01 37 1.0710E+00
11 6.7340E+04 25 2.7700E+01 33 1.0450E+00
12 4.0850E+04 26 1.5968E+01 39 1.0200E+00
13 2.4780E+04 27 9.8770E+00 40 9.9600E-01
14 1.5030E+04 41 9.7200E-01
42 9.5000E-01

43 9.1000E-01

44 8.5000E-01

45 7.8000E-01

46 6.2500E-01

47 5.0000E-01

48 4.0000E-01

49 3.5000E-01

50 3.2000E-01

51 3.0000E-01

52 2.8000E-01

53 2.5000E-01

54 2.2000E-01

55 1.8000E-01

56 1.4000E-01

57 1.0000E-01

58 8.0000E-02

59 6.7000E-02

60 5.8000E-02

61 5.0000E-02

62 4.2000E-02

63 3.5000E-02

64 3.0000E-02

65 2.5000E-02

66 2.0000E-02

67 1.5000E-02

68 1.0000E-02

69 5.0000E-03

1.0000E-05
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Figure 1. Absorption Cross Section of Mo-95
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Figure 3. Absorption Cross Section of Ru-
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Figure 7. Absorption Cross Section of Xe-131
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Figure 9. Absorption Cross Section of Nd-143
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Figure 11. Absorption Cross Section of Sm-147
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Figure 8. Absorption Cross Section of Cs-133
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Figure 10. Absorption Cross Section of Nd-145
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Figure 12. Absorption Cross Section of Sm-149



Cross Section (barns)

Ratio to ENDF68

T T

" Sm-150 : Absorption 7§
0 ENDF67 1

| S— ol —— ENDF68 1
10 L | Lo - ENDF7 1
10° - . :
10°

Neutron Energy (eV)

Figure 13. Absorption Cross Section of Sm-150
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Figure 15. Absorption Cross Section of Sm-152
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Figure 17. Absorption Cross Section of Gd-155
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Figure 14. Absorption Cross Section of Sm-151

Cross Section (barns)

Ratio to ENDF68

“10° 10
Neutron Energy (eV)

11l Eu-153 : Absorption
T~ ENDF67
1| —ENDF68

- ENDF7

Figure 16. Absorption Cross Section of Eu-153
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Figure 18. Absorption Cross Section of Gd-157
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Figure 19. Rdative Difference of ENDF/B-V1.7 to ENDF/B-V1.8 in I sotopic Compositions
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