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On-the-fly nuclear cross section generation based on numerical integral method
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Abstract [Background] When the reactor core temperature changes, the reaction cross sections at different
temperatures need to be generated with on-the-fly methods. Among the existing on-the-fly cross-section generation
methods, the curve fitting method is becoming a common tool used in MCNP6, but the efficiency of this method is
quite low. [Purpose] This study aims to accurately simulate the interaction between neutrons and various materials at
different temperatures in the reactor by developing an on-the-fly generation method of nuclear cross sections.
[Methods] In order to overcome the low efficiency of Doppler broadening in the parameter fitting method of MCNP6,
double exponential method and Gauss-Hermite method are combined to replace the original analytical integral
method to increase the width of the cross section generate efficiency. [Results] The typical nuclides test results
showed that the curve fitting calculation efficiency of the numerical integration method is more than 10 times higher
than the original one. Doppler reactivity coefficient benchmark example shows that the curve fitting of the numerical

integration method is relative to the accuracy of the original method within 1.54%. [Conclusion] This method can be

[ 58 # AR W I H (No.2017YFF0104200) . [E 58 H SRRl 33 4:(No0.11565002) VL PG48 & JTiH%I5 H (No.GIT150558). VL P54 Hhg
T2 5% 4 TRE R 70 O P8 4 (N0 JXNE2017-04) . #0& # T AL 78 H 0 JF i 42 (No. HISTY B2017-2) % Bl

WAEE BB F. 1981 EHA, 2017 SE T EBRAROR RS 3R 2 s, BT S SUSOIZ Bt db 2

BEFEE: AHR, E-mail: smzhou@ecit.edu.cn

ek F: 2018-07-16, &M H: 2018-09-03

Supported by Major Scientific Research Projects of the State (No.2017YFF0104200), National Natural Science Foundation of China (No.11565002),
Jiangxi Provincial Education Department Project (No.GJJ150558), Open Project Program of Jiangxi Engineering Research Center of Process and
Equipment for New Energy (No.JXNE2017-04), Open Project of Ministry of Education Engineering Research Center (No.HISJYB2017-2)

First author: CHEN Rui, male, born in 1981, graduated from University of Science and Technology of China with a doctoral degree in 2017, focusing on
nuclear data processing

Corresponding author: ZHOU Shumin, E-mail: smzhou@ecit.edu.cn

Received date: 2018-07-16, revised date: 2018-09-03

120602-1



o R

2018, 41: 120602

used for multi-physics coupling calculation of reactors.

Key words Neutron cross section, Numerical integration, On-the-fly, Doppler broadening
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Table 1 Max relative deviation of the total cross section of
the various target temperatures generated with different

methods
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Table 2 Max relative deviation of the total cross section of
the target temperature generated with different methods
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