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Characteristics of lightning impulse preliminary breakdown discharge
under non-uniform electric field in SFs/CO2 mixtures
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Abstract - This paper presents the experimental results on
the preliminary breakdown characteristics under a highly
non-uniform electric field in SFe/CO, gas mixtures. The
impulse  preliminary  breakdown  developments  are
investigated by the measurements of corona current and
light emission images. As a result, the preliminary
breakdown development mechanisms for both positive and
negative polarities are same. The first strecamer corona is
initiated at the tip of needle electrode, and the leaders
develop with a stepwise propagation and bridge the test
gap. The pause time of leader pulses in the positive
polarity is significantly shorter than that in the negative
polarity. Also, the time interval between the first streamer
corona onset and breakdown in the negative polarity was
much longer than that in the positive polarity. The
discharge channel paths in the positive polarity were
zigzag. On the other hands, the leader channel in the
negative polarity was thicker than that in the positive

polarity.
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Fig. 1. A schematic diagram of the experimental

setup
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Fig. 3. Waveforms of the applied voltage, corona currents

and light emission signals in SF,/CO: gas

mixtures at 0.3 MPa
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Fig. 4. Characteristics of the time interval between the
first corona onset and breakdown as a function of
the gas pressure in SFs(20%)/C0O2(80%) mixtures
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Fig. 5. Dependence of the first corona onset voltages on
the gas pressure
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CO,(80%) mixtures
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