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F1 FAHMCNP BHEEEITHANMNEARNSE£HEMNTILL
#BLE R AR B K AR (% )
HRE Mﬁiﬂﬁ - (A 5 MCNP3A 5 CELL2
(%) MCNP3A CELL2 AR 2 XMW 2
0.711 600 . 0.670 52 £0.000 52 0.663 8 0,000 6 0.665 2 1.012 0.79917
900 0.669 49 +0.000 43 0.6567 £0.000 8 0.6578 1,948 1.777 1
1.6 600 0.969 88 + 0,000 56 0.958 1 £0.000 6 0.960 5 1.230 0.976 6
900 0.967 83 £0.000 55 0.948 4 £0.000 6 0.950 7 2.049 1.801 8
2.4 600 1.109 81 £0.000 65 1.096 1 £0.000 7 1.098 9 1.251 0.9928
900 1,108 38 £0.000 65 1.086 4 £0.000 1.088 3 2.023 1.845 1
3.1 600 1.189 62 £0.000 7 1.174 7 £0.000 7 1.177 3 1.270 1.046 5
900 1.19 £0.000 59 1.164 1 £0,000 6 1.166 3 2.225 2.0321
3.9 600 1.254 24 £0.000 69 1.2379 £0.000 6 1.240 4 1.320 1.1157
900 1.252 48 +£0.000 66 1.227 1 £0.000 6 1.229 1 2,068 1.902 2
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0.711 -7.6 -5.429 -5.6 85.9 86.3
1.6 -7.3  -3.558 -3.6 79.5 79.8
2.4 -3.9 -2.715 -3 85.7 87.1
3.1 0.9 -2.584 -2.7 10.3 10.3
3.9 -3.7 -2.37 -2.5 84.2 85.1
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HRE IR . A 5 MCNP3A 5 CELL2
(%) & R MCNFP3A CELL2 AR 2 LisbaR R
0.711 600 0. 665 25 £0.000 3 '0.663 8 £0.0006 ~  0.6652 0.218 0.007 5
900 0.657 50 £0.000 4 0.656 7 +0.000 8 0.657 8 6.122 0.045 6
1.6 600 0.961 33 £0.000 5 0.958 1 £0.000 6 0.960 5 0.337 0.086 4
900 0.950 81 £0.000 4 0.948 4 £0.000 6 0.950 7 0.254 0.0116
2.4 600 1.098 49 £0.000 6 1.096 1 20,000 7 1.098 9 0.218 0.037 3
900 1.088 96 £0.000 5 1.086 4 +0.000 1.088 3 0.236 0.060 6
3.1 600 1.176 24 £0.000 6 1.174 7 £0.000 7 1.1773 0.131 0.090 0
900 1.166 29 £0.000 6 1.164 1 £0.000 6 1.166 3 0.188 0.000 9
3.9 600 1.241 52 £0.000 6 1.237 9 £0.000 6 1.240 4 0.292 0.090 3
900 1.230 07 £0.000 6 1.227 1 £0.000 6 1.229 1 0.242 0.078 9
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(®)  (x10-%) B HHE P F {65 MCNP3A HHE U B 5 CELI2 £
(x107%)  (x107%) {ELAY AR R G 22 (B AR R 22
0.711  -5.9061 -5.429 -5.6 8.79 85.9 5.47 86.3
1.6  -3.8364 -3.,558 -3.6 7.82 79.5 6.57 79.8
2.4 -2.6556 -2.715 -3 2.19 85.7 11.5 87.1
3.1 -2.4177 -2.584 -2.7 6.44 10.3 10.5 10.3
3.9 -2,4992 -2.37 -2.5 5.45 84.2 0.032 85.1
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Requirement of Temperature Dependent Nuclear Cross
Sections for MCNP Calculation

CHAI Xiao-ming, WANG Kan, YU Gang-lin
( Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract: Due to the advantage of geometry simulation and nuclear data, the code MCNP is now widely used in

the reactor analysis. Based on our calculation of the fuel temperature reactivity coefficient benchmark, it is quantifi-

cationally proved that MCNP with its own cross section library can’t be used to simulate the reactor accurately and

to calculate the temperature reactivity coefficient. Furthermore, we use MCNP- 4C with a database that contains

temperature dependent nuclear cross sections to calculate the benchmark. The results are well agreement with

benchmark results. This means that, with the temperature dependent nuclear cross sections library, MCNP can cal-

culate the temperature reactivity coefficient and reactor multiplication factor accurately. So the temperature depend-

ent nuclear cross section library should be processed to meet the requirement of reactor calculation.

Key words: MCNP code; nuclear cross section library ; multiplication factor; temperature reactivity coefficient;
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