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A Study on the Detection of Acoustic Signal Produced by Partial Discharges
in Insulation Oil and its Positioning
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Abstract

This paper dealt with the frequency spectrum analysis of acoustic signal produced by partial
discharge (PD) in insulation oil and the positioning of PD occurrence to apply in diagnosis of oil
insulated transformers. Three types of electrode system ; the needle-plane, the plane-plane, and the
wire-wire structure were assembled to simulate partial discharges in oil insulated transformers. A
low-noise amplifier and a decoupling circuit were designed to detect acoustic signal with high
sensitivity. The frequency spectrum of the acoustic signal were 50 kHz~260 kHz in the needle-plane,
50 kHz~250 kHz in the plane-plane, and 45 kHz~195 kHz in the wire-wire electrode system. Their
peak frequencies were 145 kHz, 130 kHz and 114 kHz, respectively. The position of PD occurrence was
calculated by the time difference of arrival (TOA) using three acoustic emission (AE) sensors, and we
could find the position within the error of 1 % in the experimental apparatus.

Key Words : Freguency spectrum, Acoustic signal, Partial discharge (PD), Oil insulated transformer,
Acoustic emission (AE), Time difference of arrival (TOA)
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Fig. 1. Detection circuit of acoustic signal.
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circuit.
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apparatus.
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Ch.1 : Acoustic signal [500 mV/div, 50 ns/div]
Ch.2 : FFT result [39.5 mV/div, 50 kHz/div]

(a) -
ks s ko onaa i f 1
WA W il
i
M ,

WV ol >

Ch.1 : Acoustic signal [100 mV/div, 50 us/div]

Ch.2 : FFT result [4.65 mV/div, 50 kHz/div]
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Fig. 5. Acoustic signals and FFT results.
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Fig. 6. Set-up acoustic emission sensors.
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Fig. 7. Configuration of the experimental
apparatus.
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