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Calculation and Comparative Analysis of Fe-56 DPA Cross Sections
Processed from Evaluated Nuclear Data Libraries
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Abstract

DPA cross sections of Fe-b6 were calculated with the current evaluated nuclear data
libraries from ENDF/B-VI, JEF-22, JENDL-3.2, BROND-2.2 and CENDL-2.1 using
HEATR module of NJOY94.105. The DPA rates were also calculated with the neutron
spectra in PWR pressure vessel and the results from each library were intercompared.
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3 1. Iron displacement rate for a Korean PWR

osition
) Capsule 0T 1/4 T 1/2 T 3/4 T T
Library
Total (dpa/sec)
ENDF/B-VI 5.692e-10 1.180e-10 7.672e-11 5.008e-11 3.18%-11 1.790e-11
JEF-2.2 5.820e-10 1.199e-10 7.825e-11 5.108e-11 3.249e-11 1.822e-11
“(+25) (+1.6) (+2.0) (+2.0) (+1.9) (+1.8)
JENDL-3.2 6.971e-10 1.355e-10 9.172e-11 6.121e-11 3.956e-11 2.237e-11
(+22.5) (+14.8) (+19.6) (+22.2) (+24.1) (+25.0)
BROND-2.1 5.396e-10 1.170e-10 7.362e-11 4.735e-11 2.981e-11 1.667e-11
(-5.2) (-0.9) (-4.0) (-5.5) (-6.5) (-6.9)
CENDL-2.1 5.468e-10 1.167e-10 7.475e-11 4.814e-11 3.031e-11 1.688e-11
(-3.9) (-1.1) (-2.6) (-3.9) (-5.0) (-5.7)
Elastic scattering (dpa/sec)
ENDE/B-VI 4.983e-10 8.415e-11 6.203e-11 4.312e-11 2.862e-11 1.638e-11
JEF-2.2 5.132e-10 8.750e-11 6.413e-11 4.435e-11 2.932e-11 1.674e-11
(+3.0) (+4.0) (+3.4) (+2.9) (+2.5) (+2.2)
JENDL-3.2 6.263e-10 1.015e-10 7.706e-11 5427e-11 3.631e-11 2.086e-11
(+25.7) (+20.6) (+24.2) (+25.9) (+26.9) (+27.4)
BROND-2.2 4.686e-10 8.253e-11 5.927e-11 4.050e-11 2.656e-11 1.510e-11
(-6.0) (-1.9) (-4.5) (-6.1) (-7.2) (-7.8)
CENDL-2.1 4.761e-10 8.298e-11 6.010e-11 4.120e-11 2.705e-11 1.537e-11
(-4.5) (-1.4) (-3.1) (-4.5) (-5.5) (-6.2)
Inelastic scattering (dpa/sec)
ENDFEF/B-VI 6.878e-11 3.066e-11 1.434e-11 6.812e-12 3.180e-12 1.392e-12
JEF-2.2 6.679%-11 2.929e-11 1.379e-11 6.592e-12 3.099e-12 1.364e-12
(-2.9) (-4.5) (-3.8) (-3.2) (-2.6) (-2.0)
JENDL-3.2 6.856e-11 3.067e-11 1.431e-11 6.787e-12 3.166e-12 1.386e-12
(-0.3) (+0.03) (-2.1) (-0.4) (-0.4) (-0.4)
BROND-2.1 6.815e-11 2.93%-11 1.392e-11 6.677e-12 3.145e-12 1.386e-12
(-0.9) (-4.1) (-2.9) (-2.0) (-1.1) (-0.4)
CENDL-2.1 6.871e-11 3.061e-11 1.432e-11 6.803e-12 3.176e-12 1.390e-12
(-0.1) (-0.2) (-0.1) (-0.1) (-0.1) (-0.1)
Disappearance (dpa/sec)

ENDF/B-VI 2.097e-12 3.151e-12 3.331e-13 1.445e-13 8.386e-14 1.207e-13
JEF-2.2 1.903e-12 3.026e-12 3.104e-13 1.306e-13 7477e-14 1.128e-13
(-9.3) (-4.0) (-6.8) (-9.6) (-10.8) (-6.6)
JENDL-3.2 2.135e-12 3.260e-12 3.340e-13 1.442e-13 8.422e-14 1.244e-13
(+1.8) (+3.5) (+0.3) (-0.2) (+0.4) (+3.1)
BROND-2.1 2.862e-12 4.996e-12 4.215e-13 1.690e-13 1.007e-13 1.818e-13
(+36.5) (+58.6) (+26.5) (+17.0) (+20.1) (+50.6)
CENDL-2.1 2.021e-12 3.093e-12 3.096e-13 1.342e-13 7.938e-14 1.188e-13
(-3.6) (-1.8) (=7.1) (-7.1) (-5.3) (-1.6)

%) Read as 5692 x 10"
#x) Percent difference relative to ENDF/B-VI




¥ 2. Percentage of partial DPA rate relative to total (ENDF/B-VL1)

osition
) Capsule 0T 1/4 T 1/2 T 3/4 T T
Library
Total 5.692e-10 1.180e-10 7.672e-11 5.008¢e-11 3.18%-11 1.790e-11
Elastic 4.983e-10 8.415e-11 6.203e-11 4.312e-11 2.862e-11 1.638e-11
(87.5) (71.3) (80.9) (86.1) (89.7) (91.5)
Inelastic 6.878e-11 3.066e-11 1.434e-11 6.812e-12 3.180e-12 1.392e-12
(12.1) (26.0) (18.7) (13.6) (10.0) (7.8)
Disappearance 2.097e-12 3.151e-12 3.331e-13 1.445e-13 8.386e-14 1.207e-13
(0.4) (2.7 (0.4) (0.3) 0.3) (0.7)
#) Read as 5692 x 10"
¥ 3. Energy dependence of DPA rate in RPV (ENDF/B-VIL1)
Position E = 1 MeV E <1 MeV E = 0.1 MeV E <01 MeV
0T “7.684e-11 (65%)  4.056e-11 (35%) 1.116e-10 (95%) 5.800e-12 (5%)
1/4 T 3.906e-11 (51%)  3.758e-11 (49%) 7.399e-11 (97%) 2.650e-12 (3%)
12T 1.960e-11 (39%)  3.043e-11 (61%) 4.788e-11 (96%) 2.150e-12 (4%)
3/4 T 9.595e-12 (30%)  2.226e-11 (70%) 3.015e-11 (95%) 1.700e-12 (5%)
1T 4.311e-12 (24%) 1.355e-11 (76%) 1.653e-11 (93%) 1.330e-12 (7%)

%) Read as 7.684 x 10"
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19 1. DPA Cross Section for Fe-56 using ENDF/B-VI
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19 2. Comparison of Fe-56 DPA Cross Sections for JENDL-3.2 and BROND-2.2
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