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Analysis of Motion and Partial Discharge Characteristics of Metal Parti-cles Excited by Me-

chanical Vibration Under Power Frequency Voltage
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710049, China)

Abstract: GIS has the advantages of small space and high insulation performance, and is widely used in power grid. However, the
movement of free metal particles in its interior will reduce its insulation stability, leaving hidden dangers for the safe and reliable
operation of the equipment. Firstly, the motion behavior of free metal particles and the change of take-off voltage under different
working conditions are studied. The results show that vibration excitation can broaden the motion range of metal particles and effec-
tively reduce their take-off voltage by 29.8%, and then three typical motion modes of the particles are established. Secondly, pulse
current method was used to measure and analyze the discharge characteristics of metal particles under vibration excitation. The re-
sults showed that the application of vibration increased the dispersion of PRPD spectra of metal particles to a certain extent, and the
maximum discharge of small size and low density metal particles significantly increased, and the maximum discharge of 0.5 mm
aluminum particles increased by 146%. And after reaching a certain voltage threshold rapidly increase, easy to cause breakdown; The
mechanical vibration excitation has little effect on the partial discharge characteristics of heavy particles such as 1 mm copper parti-
cles. The research results can provide theoretical support for the detection and analysis of free metal particles in GIS active circuit
breakers in practical engineering.

Key words: GIS; metal particles; mechanical vibration; partial discharge; motion law; take-off voltage; pulse current method;

discharge characteristic
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Fig. 1 Experimental platform of metal particle motion and
partial discharge
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Fig. 4 Movement of metal particles at different voltages

before and after vibration
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Fig. 6 Procedure of particle take-off voltage test
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Table 2 The take-off voltage of different particles varies
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Fig. 7 Vibration-excited metal particle motion model
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