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Secondary Streamer Profile and Mechanism under Low Pressure and
Extreme Non-Uniform Field Conditions
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(Power Dispatch Control Center of State Grid Jinan Power Supply Company, Jinan 250012, China)

Abstract

under low pressure and extreme non-uniform field condition, this paper conducted laboratory investigations of 200

In order to study the characteristics of the secondary streamer profile and development mechanism

mm rod-plane gap AC discharges by low-pressure discharge test platform within 10 ~ 30 kPa. The transition process
of primary streamer to secondary streamer under different pressures is obtained, and the initiation mechanism,
profile and development characteristics of secondary streamer are analyzed. The results show that the quenching of
the primary streamer and its transition to the secondary streamer is caused by the combined effect of stochastic
disturbance in the field in front of rod anode and Joule heating due to cathode electron injection. With pressure
decreasing, the extension limitation, radial expansion capability and speed of the secondary streamer under an
extreme non-uniform field are decreasing gradually. The bifurcation of the primary streamer could significantly
decrease the velocity of the secondary streamer. These results have reference value for the study of discharge
characteristics of high voltage equipment under low pressure conditions.
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Connection of test platform. A-Operating console; B-AC transformer; C-Protective resistance (40 kQ); D-Voltage divider; E-

Computer; F-High-speed camera; G-High-speed trigger circuit; H-Oscilloscope; I-Test chamber; J-High frequency CT; K-Vac-

uum gauge; L-Temperature sensor; M-High vacuum regulating valve; N-Gas tanks; O-High pressure cylinder; P-Vacuum pump
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kPa. (a) Discharge process of primary streamer, (b) volt-
age waveform, (c) transition process of primary stream-
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