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Fig.1 Schematic diagram of short circuit

discharge with IEC-SSTA
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Fig.2 Design of electrode system schematic diagram
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Fig.3 Schematic circuit in experimental program
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Fig.4 Typical discharge waveforms of some media
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Study on breakdown and short circuit character of short gaps

ZHONG Jiu-ming'*, LIU Shu-lin', WANG Yu-ting' , DUAN Jiang-long'
(1. School of Electrical and Control Engineering, Xi’ an University of Science & Technology,
Xi’an 710054, China; 2. School of Physic and Electronics Engineering,
Hainan Normal University, Haikou 571158, China)

Abstract; Aiming at the methane-air mixtures at room temperature and one bar pressure, the breakdown tests in
500pm ~5mm range of clearance have been performed to study the effect of gas dielectric on the breakdown of short
circuit discharge with the IEC safety spark test apparatus (IEC-SSTA). The experimental results show that the rela-
tionship between the breakdown voltage and gap distance fits to the typical gas-breakdown chart with changing the
methane-air mixtures. For 8. 5% methane-air mixtures, the lowest voltage is about 300v which is far larger than the
operation voltage of the test circuits with IEC-SSTA. Tt is also shown that the discharge process does not belong to
the category of gas discharge, and the effect of gas dielectric on the breakdown of the gap can be ignored. It is
pointed out that the discharge process can be categorized into vacuum discharge rather than gas discharge, and the
dominant breakdown mechanism of the discharge is the cathode electron emission. Short circuit discharge experi-
ments of capacitive circuit in different media environment with the IEC-SSTA are performed, The experiment results
are in good agreement with the analysis showing the feasibility of the proposed methods.

Key words: short gaps; short-circuit discharge; IEC safety spark test apparatus; breakdown character



