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Time-Frequency Analysis of Lamb Waves
Caused by Partial Discharges and Free Particles in GIS

Masahiro Kozako, Student Member, Shinya Ohtsuka, Member (Kyushu Institute of Technology),
Takashi Matsuhisa, Member (Takaoka Electric Mfg. Co., Ltd), and Masayuki Hikita, Member (Kyushu Institute of Technology)

We investigated propagation properties of Lamb waves in GIS tank using time-frequency analysis to diagnose insulation

performance of GIS. We measured the acoustic signals excited by a metallic particle colliding with the tank sheath, and those

emitted by partial discharge in GIS as well. The Wavelet Transform was applied to decompose the wave data into its time-
frequency components. As the result, it was confirmed that Lamb waves with the dispersive property of the velocity are excited
and the waves propagate spirally along the tank wall due to the cylindrical structure of the tank. Taking these results into

consideration, we proposed a new technique for identification of the defect location in GIS based on the time-frequency analysis

of the acoustic waves using the Wavelet Transform.
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Fig.1. Waveforms of Gabor function.
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Fig.2. Frequency spectra of Gabor function shown in Fig.1.
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Fig.4. Experimental setup for measuring Lamb waves
in GIS tank wall.
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Fig.5. Waveforms of the electrical and acoustic signals.

(a) electrical signal, (b) acoustic signal (d = 20 cm),
(c) spectrum of (b) by FFT.
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Fig.6. Waveforms of acoustic signals measured at a plate.
(a)d=20cm, (b)d=40 cm
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Fig.7. Waveforms of acoustic signals measured at GIS tank.
(a)d=20cm, (b)d=40cm
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