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' Table 1 Calculation value of switch parameters
Pspice 1
Cv/nF  Ls/nH Rs/Q
4 tansfer switch 4.2 338  0.15
) output switch 6.7 57
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“ K ( 95, 2.5MV ,
0.45us, (3) 532 kV/cm 9cm
., 7(a) 548 kV/cm( 8(a)) , g= 1.03
(4) , 209 kV/cm 2 , 276 kV/cm,
g 1.32 2 2.5 MV 13 ,
, 100 ) )
3 , 242 255 kV/cm, (4 g 1.16
122
2
Table 2 Experimental data of the trander switch with new electrodes
gap length breakdown voltage
/[ mm mean value/ MV standard deviation/ MV relative standard deviation/ %
90 2.48 0.12 4.8
3
Table 3 Experimental breakdown voltage of the transfer switch with old eectrodes
gap length/ mm 90 88 82 85 80
mean value/ MV 2.18 2.15 2.08 1.95
standard deviation/ MV 0.21 0.12 0.11 0.09
relative standard deviation/ % 9.6 5.6 5.3 4.6
2.2
“ " 9 - , , 9
[10] ’
0.Tw +0.8Tn > By Tl 7 = —Ym_ (5)
(dV/ dt) max (dV/ dt) max
:Th , On Vmax  (dV/ dt) max
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Fg.9 Structure of the output switch
9
“ K 0.13u s, (4) 316
kV/cm 4 13 ( : 1 2MQ - cm; 16 28 ),
g 1.03, -
, Tw= 220 ns, Ta= 18 ns 4 On= 2.43%,
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4
Table 4 Experimental data of output switch

gap length breakdown voltage
/ mm mean value/ MV standard deviation/ MV relative standard deviation/ %
72 2.21 0.05 2.43

Pspice

[1] Miller A R. Sub-ohm coaxial pulse generators, BLACKIACK 3,4 and 5[ A]. Proc of 3rd IEEE International Pulsed Power Conference[ C].
Albuquerque, New Mexico, 1981. 200 —205.
[2] KoBuppoB H ®, ParaxuH H A, denyusk B ®. Heynpaensembli MHOM OKaHa/TbHbIA BOAAHOM KOMMyTarop B BbIXOAHOM Kackage reHeparopa CHorr3

[J]. dvBuka, 1995, (12) : 76 —80.
[3] , , .o [J1. , 2004, 16(12) : 1621 —1625. (Xia

M H, XieW P,Li HT,eta. Smulation of water pulseforming line switch with prepul se suppresson ground plane. High Power L aser

and Particle Beams, 2004, 16(12) : 1621 —1625)
[4] Wilkinson GM. Time dependence effectsin water dielectric switching[ A]. Procof 4th IEEE International Pulsed Power Conference[ C]. Al-

buquerque, New Mexico, 1983. 323 —326.
[5] Sezama FJ, Kenyon V L. A streamer model for high voltage water switches[ A]. Proc of 2nd IEEE International Pulsed Power Conference

[C]. Lubbock, TX, 1979. 187 —190.

[6] Spence P W, Chen Y G, Frazier G, et a. Inductance and res stance characteristics of sngle-ste untriggered water switch in water transer
capacitor circuits] A]. Proc of 2nd |EEE International Pulsed Power Conference[ C]. Lubbock, TX, 1979. 359 —362.

[7] , , , " [J]1. , 2003, 15(7) : 725—728. (Cong P T, Kuai B, Qiu
A C, et at. Research of prepulse gas switch for Qiangguang-| generator. High Power L aser and Particle Beams, 2003, 15(7) : 725 —728)

[8] Martin T H, Guenther A H, Kristiansen M. J. C. Martin on pulsed power[M]. New York: Plenum Press, 1996.
[9] , , , " 4 [J]. , 2004, 16(2) : 261 —264. (WangL P,

Qiu A C, Kuai B, et a. Zero dmensonal smulation methodfor wire array Z-pinch on Qiangguang-| generator. High Power L aser and Par-

ticle Beams, 2004, 16(2) : 261 —264)
[10] . [M]. : ,2003. 65—69. (Zeng Z Z. Anintroduction to applied high power pul se

technology. Xian: Shaanxi Science and Technology Press, 2003. 65 —69)

Experimental study on circuit parametersand breakdown
properties of water switch under pulsed voltage

CONG Pe-tian, KUAIBin, QIU Ai-ci, WANGLiangping, WU Harryu, ZENG Zheng-zhong, JIA We
(Northwest Institue of Nuclear Technology, P.O. Box 69-10, Xian 710024, China)

Absgtract :  Two kinds of self-breakdown water switches with different configurations for Qiangguang- | accelerator were de-
scribed. The electrical model of the water switch was built. By estimation and Pspice calculation, the parameters of the switches
were determined. The acquired breakdown characteristics of the two different switches by experiments were described by two dif-
ferent breakdown models. The critical field of the transer switch could be calculated by J. C. Martin empirical expresson about
water breakdown with a mostly uniform field. The critical field of the output switch could be calculated by J. C. Martin expres
son about divergent field of point-plane electrodes. The experimental data of breakdown of water switch show that the above- men-
tioned methods for breakdown field calculation are reliable.

Key words: Water switch; Pulsed voltage; Breakdown property; Circuit parameter; Qiangguang- | accelerator
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