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Abstract

‘This paper describes the dielectric characteristics of
SFs gas in non-uniform electric field under lightning

impulse and oscillating impulse voltages. The
breakdown voltage-time characteristics and the
breakdown  voltage-pressure  characteristics are
measured over a pressure range extending from 0.1
to 0.5 [MPal for the coaxial electrode with a needle
protrusion. The curvature radius of needle protrusion
is 0.3 [mm]. Also, the growth of the predischarge is
simultaneously observed. As a result, the polarity
effect is pronounced, and the breakdowns voltage
under the oscillating impulse voltage are higher than
those under the lghtning impulse voltage. It is
found that the breakdown mechanism and
predischarge phenomena are closely related with the
polarity and waveforms of the testing voltage.
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Fig. 1. Schematic diagram of the experimental
set-up
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Fig. 2. A typical waveform of the oscillating impulse
voltage
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Fig. 3. V-t characteristics of SFs gas
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Fig. 4. Dependence of V-t characteristics on the
polarity of applied voltage
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Fig. 5. The minimum breakdown voltage-pressure
characteristics of SFs gas
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Fig. 6. A typical waveform of the predischarge
current in the positive polarity
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