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Abstract

This paper derives sensitivity calculation formulas of thermal neutron reactor effective multipli-
cation factor to the few-group macroscopic cross section, which is based on the perturbation
theory, and develops the program PETMUS to calculate sensitivity. This program PETMUS couples
the core diffusion program to calculate the sensitivity of ke to the few-group macroscopic cross
section. We apply the method of direct perturbation to test and verify the sensitivity of 2, vZ;
and D. It shows that the research method is correct and that it can be used for the uncertainty
analysis of the core physics calculation in the later period.
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Table 1. AP1000 traditional core component types
7z 1. AP1000 &G BT 4R 2k

2H R 2HPEHL R E &R, wi0 U-235 HF, kgu HAF TR R FE L (IFBAIPYrex)
A1-000 49 2.3500 541.16 0/0
A1-028 4 2.3500 539.93 2810
B1-028 12 3.4000 539.93 28124
B1-044 8 3.4000 539.22 44/24
B1-088 32 3.4000 537.29 88/24
C1-072 8 4.4500 537.99 72124
C1-088-09 8 4.4500 537.29 88/9
C1-088-012 4 4.4500 537.29 88/12
C1-112 32 4.4500 536.24 112/0
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Figure 1. Sensitivity calculation frame
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Figure 2. AP1000 core layout
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Table 2. Results validation
52 2. SR

R AT 24 T RBUZ SR HIEM A REBUZER AHR 1R 2 (%)
S —0.3430853 —0.3417979 0.37525
Xa, —0.758974 —0.7514822 0.98710
Vi 0.234084 0.2341053 0.00911
v 0.765921 0.7654709 0.05877
312 0.190133 0.1887448 0.73010
D, —0.049672 —0.0524023 5.49770
D, —0.004440 —0.0052898 19.12965
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Figure 3. Diagram of AP1000 axial zones
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Figure 4. Sensitivity calculation results
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Figure 5. Absorption cross section sensitivity of group 1
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Figure 6. Neutron removal cross section sensitivity of group 1
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Figure 7. Scattering cross section sensitivity of group 1
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Figure 8. Diffusion coefficient sensitivity of group 1
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