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A Technique of Deterioration Diagnosis for ZnO Element
by Analyzing the 3rd order Harmonics- of Leakage Current

Bok-Hee Les. Sung-Man Kang

Dept. of Electrical Engineering.

Abstract - This paper describes the technique of
deterioration diagnosis for ZnO element.

Due to the non-linear resistance of ZnO block,
the total leakage: current contains harmonics
when arrester deteriorated. The most significant
harmonics is the 3rd order component. So. it can
be used as an indicator of the arrester condition.
An iron core. which has a very high relative

permeability, is used for increasing detection
sensitivity and the 3th order harmonics of
leakage current was detected by band-pass

circuit. And we have verified the reliability and
performance of the sensing device through
several laboratory tests.
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Fig. 1. C]?’%uivalent circuit of the self-integrated
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Fig. 2. detection Circuit
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Fig. 3. Schematic diagram of detection device
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Fig. 5. Frequency characteristics of detection
Device
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Fig. 6. Response sensitivity to commercial
frequency
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Fig. 7. Response sensitivity for the 3rd order
Harmonics
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Fig. 8. Waveforms of the Leakage Current and
3rd order Harmonic current as applied
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