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(Analysis of Sound Signal by Conducting Particle in Coaxial Cylindrical Electrodes)
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Abstract

In this paper, the sound signals due to the collisions against the inside wall by conducting particles with-
in coaxial cylindrical electrodes, and the corresponding frequency spectrum are analyzed and discribed.
These sound signals were detected and measured using ultrasonic and vibration sensors attached to the ex-
terior of the GIS enclosure. In the case where a particle is bouncing about between these coaxial elec-
trodes, the sound signal was found to be more than 10(dB} greater than the background noise due to no
particle. Also, in the case where a particle collides with the walls of the chamber, the measured ultrasonic
and vibration signal resulting from partial discharges and insulation breakdown caused by the particle
made it possible to determine the condition of the insulation inside the sealed GIS. Lastly, the relationship
between the peak amplitude and RMS voltage of the measured signal, the diameter and length of the parti-
cle was analyzed. Using this analysis, it is possible to confirm the size of particle.
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Fig. 1. Schematic diagram of the experim-ental appara-
tus
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Fig. 3 Background noise and FFT analysis of ultrasonic
signal in model GIS chamber
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Fig. 4. Background noise and FFT analysis of vibrational
signal in model GS chamber

T AHEY BNE 2399 o] oF 33(kHz)
AN F5ol BTt 53] AF 7HEEAE
AHEEEE e 233 AMdE dEA o 1
(kHz] tqME F&o] ZAHYUL ol 24s
AME AFS dgodqses 227t BojAAw 2%
MEEAE AFFAM AR} dTsy] gRog
T4dd.

SEYUE J3Uel LEB 9F SEAMS 2N

AME Azt B efskod, gEjge] &
AE o A7PH%E F7HAIFIE & 7(kV]olN B
JE|Zo] 7|dstd &5 39, o 17(kV)elA A
do] ) =AUt

S o] SRUFd FE3Y BAs= x2S
AFNZ9 A7)e 9 60(mV)2A FLAZ b
3la] oF 10(dBJAE ZA Jeida F3F% 2(ms)
T A& FEAsete] Fo] ol of
o] Far 2HEYRSE T 3o e o 33
(kHz) digeld #&a3s7 gAsigen, o 50
(kHz) t9712] 28 Edo] A4 Yehtry. Ty
a4 33 vlustd 258 AdE Fde] gdshy
For AHEY L FHEIE 42 g Fas
2HEYL ZASE A3 2717 1 229 A
Ae) 3§ Fort 2(MHz)Q) Bdgez A3
oM e} s £&p7) gRoz g
g

2 s
20.9mv

() )
18 A e
e

2
2 ms
20.0m
N
@Mk
10 k2
08 l
? T
!;g u: l: o 17 4w 2.5 ms/s
_:_i:' v 4 ) oSt
28 5. TEIZS AFol off X2 AlSe} Fais HA

Fig. 5. Ultrasonic signal and FFT analysis from conduct-
ing particle bound
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