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Abstract: This paper dealt with the frequency component analysis of acoustic signals produced by corona

and series—arc discharges as a diagnostic technique for closed-switchboards.
discharge

Corona and series—arc
in UL1699,
respectively. Acoustic signal was detected by a wideband acoustic sensor with a frequency bandwidth of
4 Hz~100 kHz (-3 dB). We analyzed frequency spectrums of the acoustic signals detected in various
discharge conditions. The results showed that acoustic signals mainly exist in ranges from 30 kHz to 60
kHz. From the experimental results, an acoustic detection system which consists of a constant current
power supply (CCP), a low noise amplifier (LNA) and a band pass filter was designed and fabricated.
The CCP separates the signal component from the DC source of acoustic sensor, and the LNA has a
gain of 40dB in ranges of 280 Hz~320 kHz. The high and the low cut-off frequency are 30 kHz and 60
kHz, respectively. We could detect corona and series—arc discharges without any interference by the
acoustic detection system, and the best frequency is considered in ranges of 30 kHz~60 kHz.

were simulated by a needle-plane electrode and an arc generator specified

Keywords: Frequency component, Acoustic signal, Diagnostic technique, Closed-switchboards, Corona
discharge, Series arc
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Fig. 1. Statistics of electrical accident in power facilities.
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Fig. 2. Blockdiagram of the acoustic signal measurement
system.
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Fig. 3. Structure of the needle-plane electrode.
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Fig. 4. Photograph of the arc generator.
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Fig. 5. Configuration of the experimental set-up.
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[100 mV/div, 10 ms/div]

Fig. 6. Typical waveform of acoustic signal (corona
discharge by needle-plane electrode).
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Fig. 7. Example waveforms and frequency spectrum
(corona discharge by needle-plane electrode). (a) acoustic

signal (b) current pulse

acoustic signal.

(c)
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Fig. 8. Example waveforms and frequency spectrum
(series arc discharge by carbon-copper electrode). (a)
acoustic signal (b) current pulse (c) frequency spectrum

of the acoustic signal.

gha-e A=, A Erld E5004 4
dota W A 49 9¥e] 45 19 8 % 1d
9o drehfith. ©a-te] d=elA el HHola W
del A mEU B w7 R 30 kHz~50
kHzol A depsor, dAd-dAded= 30 kHz~
60 kHz2 2o Wt vlaste] 5@l
o] tha WA LRSI o] AForFH IR
vheh A=Eoba W Al AL = @R KA
ZFu9& 30 kHz~60 kHzYS 2 o
ol g-atwl | Hufdut o
wige] Al el Thsd Alow dkdnh

M- 9

(a)
1 I, N i | |l|
1
[100 mV/div, 10 ms/div]
(b)
| i A l ,i
nr w‘ L ]
[2 V/div, 10 ms/div]
(c)
Iy | N
| )
[2 mV/div, 10 kHz/div]

Fig. 9. Example waveforms and frequency spectrum

(series arc discharge by wire-wire electrode). (a)

acoustic signal (b) current pulse (c) frequency spectrum
of the acoustic signal
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Fig. 11. Frequency response of the prototype CCP.
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Fig. 12. Circuit of the low-noise amplifier.
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Fig. 13. Frequency response of the low-noise amplifier.
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Fig. 14. Circuit of an active band-pass filter.
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Fig. 15. Frequency response of the band-pass filter.
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Fig. 16. Example waveforms of acoustic signals. (a)
corona discharge (b) series arc discharge(carbon-copper)
(c) series arc discharge(wire-wire).
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