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Investigation of a low prepulse multi-channel self-breaking water switch

XIA Ming-he, XIE Wei-ping. LI Hong-tao, WANG Yu-juan. YANG Zi-xiang, DENG Jian-jun,
FENG Shu-ping, WEI bing, WU Shou-dong, REN Jing, MENG Wei-tao, FU Zhen
(Institute of Fluid Physics» CAEP, P.O. Box 919-108, Mianyang 621900, China)

Abstract: A low prepulse high power density water dielectric self-breaking switch has been investigated on Flash || generator
recently. The switch contains two or four gaps, a prepulse shield and supporting hardware. The configuration and equivalent cir-
cuit model of the switch are introduced while part parameter calculations are provided in this paper. All gaps of the switch were
charged approximately linearly from 0 to 1 MV in 60 ns. The discharge current and the input or output voltages of each gap were
measured by a Rogowski coil and CuSO, resistance dividers respectively. The switches with two gaps and four gaps were experi-
mented respectively. The water switch was discharged with a discharge current about 200 to 550 kA after the gaps were charged
and had a mean field of 600 to 900 kV/cm. The jitter of the same gaps was smaller than 4 ns. All two gaps broke down in 3 ns
while all four gaps discharged in 5 ns after the gaps were charged to breakdown voltage. The prepulse was suppressed by a pre-
pulse shield in the switch geometry that the output prepulse was smaller than 50% that of the input. It is apparent that the pre-
pulse action time of the gap is suppressed from 600 ns to 60 ns while the prepulse voltage is suppressed from about 180 kV to 90
kV.
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