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Table 1 Result of the experiments
with or without PPS break voltage/ MV current/ kA charge time/ ns jitter/ ns d/ mm N
with 3.0 450 150 6.1 55 3
without 3.0 500 130 2.9 65 3
without 2.8 480 120 1.2 45 3
without 2.8 480 110 2.3 45 2
without 2.4 430 120 4.0 45 2
without 2.4 430 110 3.6 40 3
without 2.0 320 140 3.0 45 2
without 2.0 310 140 2.7 45 3
2 (1) , Eea (1) , Eex
(1) (1) X
, 2
5%, (1)
2 (1)
Table 2 Validation of equation (1)
break voltage/ MV charge time/ ns d/ mm N Ea/ (KV - cm™?) B/ (kV - cm™?)
3.0 130 65 3 456 477
2.0 140 45 3 439 444
3 / PPS , PPS
25%, PPS 50% 65% ,
3
Table 3 Prepulse of the water output switch
. . . prepul se/ kV
with or without PPS  break voltage/ MV charge time/ ns ) d/ mm N
input ouput
with 3.0 150 266 62 55 3
without 3.0 130 331 210 65 3
without 2.8 120 334 174 45 3
without 2.4 110 320 183 45 3
without 2.0 140 207 107 45 3
3
- ) , 3.0 MV,
500 kA , 3 ns ,
, 300 ns 60 ns, 50 % PPS
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Investigation of coaxial-triplate water dielectric output switch

XIA Minghe, MENGWei-tao, FENG Shuping, WANG Yujuan, WEIBing, JI Ce, FU Zhen,
TIAN Qing, RENJing, QING Yarrling, XIE Wei-ping, LI Hongtao, DENGJianjun
(Institute of Fluid Physics, CAEP, P.O.Box 919-108, Mianyang 621900, China)

Abgract: A 4 MV coax-to-triplate multi-channel water dielectric self-breaking switch is designed for the oil and water sec-
tion of a pulse power machine. The machine contains 24 modules with identical components. Eeach module contains Marx genera
tor, intermediate store capacitor , laser triggered gas switch, water pulse forming line, water self-breaking switch, transmission
line and water resistance load. The water switch consists of three linear arrayed self-breaking gaps, a prepulse shiedd (PPS) and
supporting hardware. An experiment is conducted to investigate the switch with or without PPS. Each gap of the switch with PPS
is made up of two hemispherical eectrodes,¥80 mm and $50 mm for input and output eatrodes respectively ,and each gap of the
switch without PPSis plane to pin electrode(4#30 mm) . The length of the switch section and the inductance of the switch without
PPS are smaller than those of the switch with PPS. The switch breaks down at about 3 MV with a 450 kA current when the Marx
generator is charged to 70 kV. Thejitter is 6 ns and 3 nsfor the switch with and without PPS, respectively.

Key words: Self-breaking switch; Deionized water; Prepulse; Jitter



