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Vibration Monitoring of Reactor Internals using Excore Neutron Flux Noise Signals
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ABSTRACT

The vibration of reactor internals should be monitored and diagnosed for the early detection of the
failure of reactor pressure vessel. This can be performed by analyzing the time-history signals from the
excore neutron flux detectors. The conventional method is an on-demand system which generates
power spectra through Fast Fourier Transform(FFT) algorithm. The operator can make his own
decision to detect abnormal vibration using these spectra. This post-processing method, however,
requires special expertise in the reactor noise analysis and signal processing for random data. It may
mislead the operator into erroneous decision-making, if he is a novice in reactor noise analysis. Hence
this study is focused on the automated monitoring and diagnosis procedure for the reactor noise
analysis, especially on the Fuzzy algorithm to recognize the pattern of the vibration of Core Suport
Barrel. The excore neutron signals of Yonggwang Nuclear Power Plant unit 3 is acquired and analyzed
using conventional FFT spectra and tested to adopt the Fuzzy method. An Automated Monitoring and
Diagnosis System for CSB Vibration using this Fuzzy method is proposed. Furthermore, vibration data
for CSB of Youggwang Nnclear Power Plant unit 3 is presented.
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Table 2 The characteristics of excore neutron flux spectra for YGN unit 3

Detector pairs CPSD frequency(Hz) Phase(°) Coherence
3.1, 3.4, 4.5, 7.3, 8.4, 8.7, 8.9 162~18 high
(X ¥ 0 2
Cross 14.4, 14.8, 19.9 6~20 low
detectros 3.1, 4.6, 8.6 168~178 high
(Xo, Y
14.3, 14.6, 19.9 2~16 low
2.3, 3.1, 3.4, 4.3 32, —135, —73, —90 low
(X, X2) 16.1, 7.9 -3, —20 high
8.9, 14.3 166, 170 low
7.9, 9.1, 6.3, 6.9, 14.3, 19.9 162~179 high
(X, Y
Adjacent 3, 3.5, 8.2, 2.3 13~65 low
detectors 5.8, 7.9, 6.8, 14.4, 19.9 168~179 high
(X2, Yo)
3.3, 8.8, 2.5, 2.7 34~52 low
2.4, 3.4, 3.9, 8.1, 6.3 1~26 high
(Y. Y2
7.3, 8.8, 14.3, 14.6, 19.9 166~178 low
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Table 3 Natural frequencies of CSB vibration with various flange conditions

Condition Normal
. . orma
Vibration

5% loosed

10% loosed 15% loosed 20% loosed

CSB beam mode 8.388 Hz

8.303 Hz

8.003 Hz 7.473 Hz 6.840 Hz
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