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Induced Breakdown Law of Plasma Jet-triggered SF¢ Gap Switch at Very Low
Operating Coefficient
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(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
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Abstract: Plasma jet-triggered SFs gap switch has obvious advantages in the control switch of the self-recovery energy
dissipation device used to solve the fault of hybrid HVDC transmission system. However, for the SFs gap switch with ex-
tremely low operating coefficient, the action mechanism of its jetting plasma in the process of the SFs gap induced
breakdown is still unclear. Consequently, a jet plasma triggering test platform was established to study the spatiotemporal
distribution and development characteristics of SFs gap jet plasma, the parameters of triggering conditions, and the oper-
ating voltage of the main gap. The results show that the jet plasma has a high-brightness cone-like shape, and the initial
growth rate can exceed 2 km/s at most. When the capacitance value and charging voltage of the secondary cavity (con-
nected to the middle electrode) in the SF¢ gap switch trigger cavity, the discharge current of the secondary cavity is
increased,and the conduction delay and dispersion of the trigger cavity will be also reduced. At the same time, the geo-
metric characteristics (including area, radial and axial length, and development velocity) and electrical parameters of the
jet plasma increase gradually. As the operating voltage of the high-voltage electrode of SFs gap switch increases, that is,
as its working coefficient increases, the plasma jet velocity at the end of SFe gap switch breakdown rises. With the in-
crease of the operating coefficient, the local electric field distortion at the plasma jetting head is enhanced, which will
further increase the movement speed of the charged particles at the plasma head, and the rise effect of the jetting velocity
is more significant. The research results provide theoretical guidance for improving the triggering performance of high
voltage, large capacity and strong insulating gas-gap switch plasma injection.
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Fig.1 Schematic diagram of SFs gap switch
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Table 1 Comparison of characteristic parameters of jet plasma

under different pulse capacitor capacitance values

el B URHIE M S5 45 AL
25/ uF FiiE  GuEEiR Fpsk TR R
HLL/KA A [ /s A [ /s /mm?>  /(km's™)
5 33 228 92 138 1.8
10 3.24 209 93 142 1.7
20 3.34 158 91 140 1.9
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Table 2 Comparison of characteristic parameters of jet plasma

under different pulse capacitor charging voltages
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FLIT/KA IF 4 /s WHE/ps  /mm? /(kmesT)

1.5 334 209 92 142 1.7
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Fig.4 Images of the plasma jet of SF¢ gap
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Table 3 Comparison of characteristic parameters of jet plasma . .
at different operating voltages
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