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An Investigation Into Acoustic Emission Characteristics of Typical Insulation Defects
in GIS Using an Optical Microphone
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Abstract: Insulation defects in gas-insulated switchgear (GIS) are the primary cause of insulation performance deterioration and
safety accidents. The conventional ultrasonic testing method is limited by the response frequency band of the piezoelectric
sensors and the resonance feature of the GIS metal shell. Broadband partial discharge ultrasound signals cannot be obtained
accurately by this method, affecting the effectiveness of insulation defect detection investigate. In this study, the acoustic
emission characteristics of typical insulation defects in GIS with broadband acoustic sensors, including metal spike defect, free
particle defect, floating potential defect and air-bubble defect inside epoxy, were investigated. The results show that acoustic
signals generated by metal tip defect and free particle defect are cluster-shaped, with a longer duration and a lower peak
frequency, while that of floating potential defect is pulse-shaped, with a short duration and a higher peak frequency. Besides, it
is noted that the peak frequency and amplitude of insulation defect sound signals are strongly correlated with defect size. The
equivalent time equivalent frequency method can distinguish the four types of defect sound signals effectively. The research
results have a guiding role in the detection and diagnosis of partial discharge acoustic signals of typical defects in GIS.
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Fig. 5 Frequency distribution and time-frequency diagram
of PD acoustic signal generated by metal tip defect
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