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Study on influence of metallic particles on breakdown characteristics of
dry air gaps based on time-volume theory
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Abstract: Dry air is widely used as an alternative to SFs gas in gas-insulated switchgear (GIS). However, metallic particle
contamination is a key issue that restricts the development of high-voltage GIS. In this paper, a model for predicting the
cumulative breakdown probability of high-voltage air gaps was established on the basis of time-volume theory, and the
influence of metallic particles on the breakdown characteristics of high-voltage dry air gaps at high voltage levels was
studied. The results show that metallic particles located near the electrodes are more likely to cause gap breakdown, and
those near the high-voltage electrode are more likely to cause breakdown than those near the grounded electrode.
Meanwhile, particles with sharp protrusions are more likely to cause gap breakdown than round particles. Therefore, in the
design of gas-insulated equipment, particle traps or barriers should be used to keep metallic particles away from the
electrodes, and the occurrence of particles with sharp protrusions should be avoided as much as possible.

Key words: time-volume theory; dry air insulation performance; metallic particles; gas-insulated switchgear
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Fig.1 Schematic diagram of parallel-plate electrode structure
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