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Multi-Group Neutron Diffusion Calculation based on 2-Group CMFD method
and Performance Comparison with Multi-Group CMFD method
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Abstract

In order to obtain multi-group nodal solutions efficiently, the 2-group CMFD method is applied to the
solution of multi-group neutron diffusion problems. This paper describes group condensing and
expanding problems which are originated from the change in the number of energy groups between the
multi-group nodal kernel and the 2-group CMFD, and then suggests solution technique. Also to solve the
multi-group neutron diffusion problem effectively, this paper suggests 2-group boundary setup and
spectrum extrapolation techniques. To evaluate the performance of 2-group CMFD method for a multi-
group neutron diffusion problem, this scheme is applied to the SNR 4 energy group and the BFS75 9
energy group problems and is compared with the multi-group CMFD scheme in the aspects of
convergence efficiency and computing time. The results show that the computational efficiency of 2-
group CMFD method is about two times faster in 4-group SNR problem and 10 times in 9-group problem
than multi-group CMFD method, and the convergence behavior is comparable with the multi-group
CMFD method.
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SNR 4-Group Problem

BFS 9-Group Problem

2-G CMFD Multi-G CMFD 2-G CMFD Multi-G CMFD
Number of Nodal Updates 11 10 9 9
Number of Outer lteration 24 22 22 22
Nodal Time,sec 0.20 0.18 3.44 3.45
CMFD Time,sec 0.05 0.10 0.33 3.21
Total Time,sec 0.26 0.29 3.87 6.77
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