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Method for Resonance Elastic Scattering Correction
in Deterministic Method

He Qingming, Cao Liangzhi, Wu Hongchun, Zu Tiejun
School of Energy and Power Engineering,Xi’an Jiaotong University, Xi’an, 710049, China

Abstract: The asymptotic scattering kernel is applied in NJOY to solve the slowing down
equation, where the resonance elastic scattering is neglected. This assumption contributes
considerable errors to eigenvalue and Doppler Coefficient (DC). To take this effect into account in
deterministic method, the Doppler Broadening Rejection Correction (DBRC) method is employed
to correct the free gas model of MCNP, which is used to generate the resonance integral tables
instead of NJOY. The infinite medium multiplication factor and DC of Light Water Reactor (LWR)
are analyzed based on the subgroup method and the results are compared with those of MCNP. The
numerical results show that the correction method proposed in this paper can be used to consider the
resonance elastic scattering and promote the precision of the deterministic method.

Key words: NJOY, MCNP, Resonance elastic scattering, Subgroup method
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Table 1 Comparison of k;,r of MOX Fuel Pin between SUGAR and MCNP
1%
MCNP SUGAR 1% MCNP SUGAR 1%
1.0 0.94747 0.94538 -0.22 0.93763 0.93746 -0.02
2.0 1.02317 1.02144 -0.17 1.01231 1.01234 0.00
4.0 1.07839 1.07737 -0.09 1.06655 1.06762 0.10
6.0 1.10697 1.10654 -0.04 1.09516 1.09666 0.14
8.0 1.13040 1.13017 -0.02 1.11856 1.12025 0.15
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0.771%
0.36%
0.3%
SUGAR
2 U0, SUGAR MCNP Kine
Table 2 Comparison of k;,rof UO, Fuel Pin
between SUGAR and MCNP
1% MCNP | SUGAR MCNP | SUGAR
1% 1%
0.771 0.66699 | 0.66823 0.19 [0.66122 | 0.66362 0.36
1.600 0.96242 | 0.96174 | -0.07 |0.95417 | 0.95522 0.11
2.400 1.10057 | 1.09925 | -0.12 |1.09135 | 1.09185 | 0.05
3.100 1.17856 | 1.17690 | -0.14 |1.16895 | 1.16913 | 0.02
3.900 1.24139 |1.23933 | -0.17 |1.23119 | 1.23129 0.01
4.500 1.27680 | 1.27465 | -0.17 |1.26666 | 1.26649 | -0.01
5.000 1.30085 | 1.29893 | -0.15 |1.29090 | 1.29069 | -0.02
2.2
3 SUGAR
kinf
MCNP MCNP DBRC
Mosteller Uuo,
kint 0.14%~0.2%
3 SUGAR King
Table 3 Error of SUGAR before and after Correction
1% /% /%
0.771 0.55 0.35
1.600 0.29 0.08
2.400 0.21 0.00
3.100 0.18 -0.02
3.900 0.17 -0.02
4.500 0.17 -0.02
5.000 0.18 -0.01

DBRC MCNP
MCNP NJOY

1 SUGAR
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