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Application of Time-Frequeney Analvsis Metheds to Loose Part Impact Signal
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ABSTRACT

The sufe operation wnd reliuble trdntenance of pucleor power plants s one of Ge meet Tundamental and importunt tasks,
It is kaown that a leose part sweh as a disengaged and diiting metal inside of redctor coodant systems might fead 10 a
serdeus damnge because of thelr impact on the components of the coolant system, In order 1o estimate the Impact position
of a lore part, three aceelerometers sttached 1o the wall of the coslant svstern have been used. These accelerometers
measire e vibration of the cosdant sysiom indueed by loose et impact, In the conventinnal analy<is system, the low
s filtored version of the vibruton data was usad for the estimi‘ion of the position of a loose part. It is often difficult 1o
identify the mital pomt of the impact signal by using Just a low passed time signal because the impact. wave is dispersed
during propagation into the sensor. I this paper, the impact signal 1 analysed by use of various time fregueney methods
fncluding the short fime Fourtor ransformeSTETL the wavelet transform, and the Wigner Vil distribution for finding a
copveniont way o jdentilv the starting point of u impact signal and their advantages and limits ave discussed.
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FigZ Vibration data measured on the svslem
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Fig. 3 Pictoriad explanation of STET
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Fig. 1 Time-frequency analysis of the vibration signal
mcasured on the coolant system using Short time Fourier

transform
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(¢l Acc. Position 3
[g. 5 Time-frequency analysis of the vibralion signal
measured on the coolant system using Wavelel transform
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Fig. 6 Time-frequency analysis of the vibration signal
measured on the coolant system using weighted Wigner
distribution
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