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Gas diagnosis method for discharge faults of insulation interface in
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Abstract: This paper investigated the generation laws of characteristics gases at the cross-linked polyethylene-silicone
rubber insulation interface of cable accessories under different types of discharge faults, and proposed gas diagnostic criteria
for discharge fault types at the cable accessory interface based on this. Firstly, a gas generation experimental platform for
insulation interface discharge of cable accessories was established, different types of discharge faults were distinguished by
the high-frequency current transformer method, and the characteristics of the escaping gases from insulation interface
discharge faults were analyzed by gas chromatography. Then, a real-type discharge fault gas generation platform of cable
accessory was built to experimentally verify the generation laws of characteristic gases under interface discharge faults.
Finally, the diagnostic criteria for discharge faults in cable accessories were proposed based on characteristic gas formation
laws. The results show that the insulation interface mainly generates H,, CO,, CO, CH,, and C,H; under low-energy
discharges (partial discharges), while additionally produces C,H, and C,H, under high-energy discharges (arc discharges).
Based on this, a comprehensive gas diagnostic criteria is proposed: when the concentration ratio of CO to CO, is between
0.10 and 0.69, it is considered as low-energy discharge; when it is greater than 0.70, it is considered as high-energy
discharge. Only the first five gases are present in the gas composition, it is considered as low-energy discharge; while both
C,H, and C,H, are detected, it is considered as high-energy discharge. Quantitative indicators show that the proportion of
unsaturated hydrocarbons in high-energy discharges ranges from 0.07 to 0.16, and the concentration ratio of unsaturated
hydrocarbons to H, ranges from 0.08 to 0.30.
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Table 1 ~Gas characteristics of discharge faults in

cable accessories
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