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Abstract: Changes in the mechanical properties of reactor vessel materials result from the
exposure to the fast neutron. The use of MOX fuel in LWRs presents different neutron
characteristics, and it is worthy to study whether the present software can calculate the structural
integrity of reactor components. This paper use MCNP, TORT and SCALE to calculate VENUS-2
benchmark, and the calculation shows that al this software can get reasonable result that can be
used in the design. MCNP has the highest accuracy.
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1 cm2st
Table1l Difference of MCNP Calculation Results with Benchmark  cm2-st
E>0.1 MeV E>1 MeV
MCNP SCALE MCNP SCALE
X/cm Y/ecm 1% 1% 1% 1%
-39.69 | -0.69 1.203x10° 1.200x10° | -0.23 | 1.204x10° | 0.05 | 5.201x10® | 5.225x10°® | 045 | 5.284x10° 1.60
-39.69 | -5.67 1.145x10° 1.118x10° | -2.34 | 1.143x10° | -021 | 4.954x10° | 4.727x10° | -459 | 5000x10° | 0.92
-39.69 | -11.97 9.270x10° 9.688x10° | 451 | 9.378x10° 117 3.983x10° | 4.129x10® | 367 | 4.091x10° 272
-39.69 | -1827 | 5.757x10° 5.822x10° | 1.12 | 5788x10° | 054 | 2.382x10° | 2422x10° | 1.66 | 2424x10® | 1.74
-49.77 | -9.45 1.345x10° 1.388x10° | 321 | 1.337x10° | -056 | 5.842x10° | 5.866x10° | 0.42 | 5.659x107 | -3.13
-45.99 | -22.05 | 1.287x10° 1.322x10° | 275 | 1.304x10° | 129 | 5.051x10" | 5173x10" | 241 | 4.964x10" | -1.73
-38.43 | -33.39 7.151x10" 7.129x10° | -0.30 | 7.125x10° | -0.36 | 3.194x10" | 3.186x10" | -0.22 | 3.085x10" | -3.42
-3591 | -35.91 6.871x10" 7.194x10° | 471 | 6.724x10° | -2.14 | 3.135x10" | 3.302x10" | 5.33 | 2.966x10" | -5.38
-52.89 | -15.8 4.211x10° 4231x10° | 047 | 4.165x10° | -110 | 1.829x10" | 1.778x10° | -2.78 | 1.717x10" | -6.11
-50.03 | -23.33 4.029%10" 4.036x10° | 018 | 3.870x10° | -395 | 1.681x10" | 1.611x10° | -4.15 | 1.583x10° | -5.86
-46.29 | -30.06 3.179x10’ 3.087x10° | -2.90 | 2.832x10" | -10.93 | 1.356x10" | 1.323x10" | -2.42 | 1.207x10° | -11.00
-4229 | -35.48 2.540x10" 2.708x10° | 6.60 | 2494x10° | -1.81 | 1.157x10" | 1.147x10" | -0.87 | 1.112x10" | -3.93
-39.03 | -39.03 | 2.384x10 2413x10° | 1.22 | 2349x107 | -146 | 1.111x10° | 1.110x10° | -0.10 | 1.056x10° | -4.99
-5854 | -2247 | 1.359x10 1.460x10° | 7.41 | 1451x10° | 6.76 | 5.631x10° | 5.632x10° | 0.03 | 5.389x10° | -4.29
-466 | -41.95 9.265x10° 1.039x10" | 12.15 | 9.972x10° 7.63 | 3.995x10° | 3.805x10° | -4.74 | 3.953x10° | -1.06
2 TORT cm2st
Table2 Difference of TORT Calculation Results with
Benchmark cm?.s?
TORT TORT
Pin-by-Pin 1% 1%
X/em | Yiem
-39.69| -0.69 |5.201x10°| 5.139x10® | -1.19 |4.993x10°| -3.99
25, py -30.69| -5.67 |4.954x10°| 4.893x10° | -1.23 |5.313x10°| 7.25
-39.69|-11.97|3.983x10°| 4.006x10° | 057 |4.324x10°| 857
4.2 TORT -39.60(-18.27|2.382x10°| 2.425x10° | 18 |[2.603x10°| 9.30
TORT -49.77| -9.45 | 5.842x107| 6.144x10° | 517 |6.228x10"| 6.61
-45.99|-22.05|5.051x10" | 5.151x10° | 1.99 |5.471x107| 8.31
-38.43(-33.39(3.194x10" | 3.399x10" | 6.42 |3.250x107| 1.75
155x10x150 -35.91|-35.91 3.135><10: 3.346><10: 6.74 3.103><le -1.02
-52.89| -15.8 |1.829x107| 1.978x10° | 8.15 |1.829x107| 0.00
-50.03|-23.33|1.681x10" | 1.746x10° | 3.85 |1.727x10"| 2.73
-46.29|-30.06|1.356x10" | 1.425x10° | 511 |1.369x107| 0.94
-42.29|-35.48|1.157x10" | 1.218x10° | 527 |1.131x10"| -2.22
Pin-by-Pin -39.03|-39.03|1.111x107 | 1.129x10" | 1.64 |1.073x10| -3.43
-58.54|-22.47|5.631x10°| 6.202x10° | 10.14 |4.771x10°| -15.28
-46.6 |-41.95|3.995x10°| 4.270x10° | 6.89 |4.519x10°| 13.12
4.3
2 TORT 10%
E>1 MeV TORT MCNP
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