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Abstract: At present, the design and R&D capabilities of domestic GIS manufacturers are becoming more and more mature,
and the performance structure of products of various voltage levels is also relatively stable. However, due to the influence
of operation environment, assembly process, quality of operators and parts, metal particles may be mixed in GIS, resulting
in insulation breakdown during delivery or on-site handover test. Because the energy during breakdown is generally large,
the metal particles are ablated, which also makes it difficult to analyze and summarize experience afterwards. In the face of
insulation breakdown caused by metal particles, more are accident analysis and cause investigation for current events, and
there is a lack of test verification. Therefore, through the research of this project, we hope to summarize the relevant laws and
provide analysis basis for future discharge cause analysis.
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Fig.1 Through discharge channel
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Fig.2 Half through discharge channel
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Fig.3 Test platform
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Fig.5 2800kv Lightning impulse voltage generator
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Fig.6 1000kV / 4A Sulfur SFg gas insulation test transformer
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Fig.7 Electric field distribution of test bus
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Fig.8 Electric field distribution of 550kV pot insulator
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Fig.9 Schematic diagram of placement position of
metal particles
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Table 1 Discharge channels caused by metal particles

at different positions
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Fig.10 Picture of discharge channel at position 2
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Fig.11 Picture of discharge channel at position 3
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Fig.12 Position 4 through discharge channel
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Fig.13 Picture of discharge channel at position 1
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Fig.14 Position 4 half pass discharge channel
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Fig.15 Discharge picture generated by lightning impulse
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Fig.16 Discharge generated by power frequency
withstand voltage
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