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Analysis and Diagnosis of Problem of Larger Amplitude with
Core Barrel Beam Mode in a Nuclear Power Plant

Luo Ting, Liu Caixue, Hu Jianrong, Yang Taibo, Jian Jie, Feng Jintao, Ai Qiong
Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: Based on the analysis of the ex-core neutron noise signal in multiple fuel cycles in
Fangjiashan and Ningde Nuclear Power Plants, the beam mode vibration frequency and amplitude
characteristics of the core barrel is obtained. These characteristics are applied to other nuclear power
plants, and the problem of larger amplitude with barrel beam mode in a nuclear power station is
found. The trend of beam mode vibration frequency and amplitude, the drift of frequency, and the
growth rate of amplitude are analyzed and diagnosed. No obvious support deterioration in the barrel
is found, and the condition under which the plant can continue to operate is given.

Key words: Neutron noise, Core barrel beam mode vibration, Frequency, Larger amplitude,
Analysis
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Table 1 Comparison of Beam Mode Vibration Frequency and Amplitude of Barrel of Multiple Fuel Cycles
f Xnp Xnu
/Hz /Hz /um 1% /um 1%
14 1 8.4~7.9 0.5 43.28~53.89 24.51 27.89~31.35 12.41
2 8.3~7.9 0.4 32.35~74.44 130.11 21.32~47.78 124.11
1% 1 8.4~7.9 0.5 51.00~110.79 117.24 43.23~71.39 65.14
2 8.5~7.9 0.6 21.60~115.97 436.90 19.42~95.49 391.71
1 8.4~8.1 0.3 74.36~170.42 129.18 55.11~102.07 85.21
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