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Analysis of Predischarge Processes of SF, Gas Stressed
by Impuise Voltages under Nonuniform Electric Field
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(Bok-Hee Lee*, Kyoung-Ok Lee*, Chang-June Lee** and Seung-Kwon Paek***)

Abstract

In this paper, the predischarge propagation processes of SF; gas stressed by impulse voltages under
nonuniform electric field perturbed by a needle protrusion are described. The statistical and formative
time-lags and the time interval between leader pulses were investigated on the basis of the predischarge
current measured in the gas pressure range of 0.1~0.5 MPa. The predischarge current is closely related
to the waveform, amplitude and polarity of applied voltages, the gas pressure and the gap geometry.
Both the positive and negative predischarge processes in nonuniform electric field develop in a regime of
stepwise leader propagation leading to electrical breakdown. The mean of the time interval between
leader pulses gives about a factor of 10 higher for the negative than for the positive leader current puls-
es. According as the gas pressure increases, the statistical time-lag was almost unchangeable, but the
formative time-lag was gradually decreased.
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Fig. 1. Schematic diagram of the experi-
mental system.
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plane with a needle.
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Fig. 3. Equivalent circuit of the electrode
geometry.
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Fig. 4. Typical waveforms of the predis-
charge current under the non-
oscillating impulse voltage.
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