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Abstract: The critical rod position search of the core is an important part of the nuclear
reactor core physical design. The traditional linear interpolation method needs much
iteration when searching the critical rod position, which is inefficient and takes long
time. A rapid critical rod position search method based on control rod value function was
proposed in the paper. The function relationship between the control rod value and the
rod position was obtained and applied to the 3D core physical code PBRT. Compared
with the linear interpolation method, it is found that the critical rod position of the con-
trol rod value function method meets the critical search convergence criteria, and the
search efficiency is improved obviously. It is a reasonable and feasible fast search critical
method.
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Fig. 1 Control rod critical computing flow
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Fig. 2 Calculation flow

of control rod value function method
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Fig. 3 Differential value and integral value of three sets of control rods vs. rod position
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in the second burnup step
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Fig. 7 Computation time of single burnup step and cumulative computation time of all burnup steps
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