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Research on discharge characteristics of long air gap
under switching impulse voltage
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(Xi’an High Voltage Apparatus Research Institute Co., Ltd., Xi’an 710077, China)

Abstract; Based on the existing long gap discharge theory and electrostatic field method, a streamer leader
discharge numerical simulation model is established. The model is used to study the discharge characteristics of
long air gap under switching impact. In insulation design, the breakdown voltage of other electrode structures is
usually determined by referring to the breakdown voltage of rod plate gap. At the same time, the experimental
results show that the positive switching impulse breakdown voltage of the rod plate gap is lower than the nega-
tive switching impulse breakdown voltage. Therefore, the discharge characteristics of rod-plate long air gap un-
der switching impact by establishing a model is studied.
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Fig. 1 Calculation flow chart of long air gap

discharge step development model
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Fig. 2 Diagram of gap discharge process
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Fig. 3 Simulation results of air gap discharge process
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Fig. 4 Axial electric field distribution of leader
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Tab. The comparison of the model results

and the experimental results
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Fig. 5 Relationship between 50 % breakdown

voltage of rod plate electrode and gap distance
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Fig. 6 Simulation results of relationship between

rod plate electrode terminal jump height and gap distance
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