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Analysis and Preventive Measures of Insulation Breakdown Accident Caused by Particle
Defects in 220 kV GIS

LEI Zhicheng, HUANG Xuancheng, HUANG Tao, CHEN Minzhe, LIU Yu, SHI Rengiang
(Jiangsu Frontier Electric Technology Co., Ltd., Nanjing 211102, China)

Abstract: GIS is one of critical equipment of power system and its safe and reliable operation is very important.
The insulation breakdown in cable compartment of 220 kV GIS in a power plant is analyzed. It is concluded by the
judgement of the fault recording diagram that single - phase grounding short circuit occurs firstly, followed by the
three-phase short circuit. Based on the disintegration and detection , the accident process is analyzed as follows : dur-
ing operation, foreign particle drops in the gas compartment and enters into the strong electric field area of the cable
compartment, leading to electric field distribution and single-phase breakdown. Since no insulating barrier is set be-
tween the cable compartment and the gas compartment of disconnector, the molten metal splashes onto the support
spacer of the earthing switch after a single-phase breakdown,leading to the escalation of the accident and resulting
in a three-phase short circuit. Drawing lessons from the accident, such preventive measures as selecting stainless
steel adsorbent box , reasonably reserving insulation margin of non-standard parts in GIS, strengthening patrolinspec-
tion and assessment of equipment status are proposed so to provide practical basis for safe operation and design opti-
mization of GIS in the future.

Key words: insulation breakdown in GIS; disintegration analysis; dropped particle; electric field distortion;

preventive measures
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Fig. 1 System operation mode and accident location
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Fig. 2 Fault recording of generator set
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Table 1 Spectroscopic test results of bolts
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Table 2  Spectroscopic analysis results of bolts
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