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IS—intermediate store; LTS —laser triggered gas switch;
’ 4 MV, PFL—pulse forming line; WS—self-breaking water switch;
600 kA . - TP—water insulated triplate transmission line;
. MITL—magnetically insulated transmission line
Fig. 1 Position of the pulse output switch in ZR machine
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PFL—pulse forming line; S;—water self-breakdown main switch; PTL—pulse transmission line; S;—prepulse gas switch;

POL—pulse outputting line; S;—multi-channel water self-breakdown switch; Load—CuSO, water resistance
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Experimental position of the multi-channel water self-breakdown switch on Flash[[ generator
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(a) planform {b)horizontal view
1. outer line of the PFL: 2. insulation clapboard; 3. output section of PFL: 4. input electrode;
3. outer line of switch: 6. prepulse shield: 7. output plane of inner PFL: 8. output electrode:
9. outer line of triplate PTT ; 10, Rogowski coil: 11, inner line of triplate P'I'L; 12, water pool
Fig. 4 Scheme of the 4 MV water output switch
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Fig.5 Streamer model of water switch
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Fig. 6 Equivalent circuit model of water switch with prepulse shield
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Fig. 7 Electric field distribution of switch gap and electrodes before discharge
7
524 — SE8 566a
y4 A I
445 - 497} = 514
~ 7 N £t \
B 366 \ 426 46
g ' N o A /
> g \
X 287 X 355 7 \ 410
® 208 \ 284 j"f ss—N
129 213 306 :
[ 244 488 132 976 12.20 4] 1.6 32 4.8 6.4 8.0 0 2.2 4.4 6.6 8.8 11.0
d/em d/em d/em
(a) electric field of input electrode (b} electric field of output elecirode (c) electric field of the gap on axis

Ei(kViem')

Fig. 8 Electric field distribution of switch gap and outer electrodes before discharge
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Fig. 9 Electric field distribution of switch gap and inner electrodes before discharge
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Fig. 10  Electric field distribution of swith gap on axis
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Design of 4 MV coaxial-triplate water pulse forming line switch

XIA Ming-he, WANG Meng, WANG Yu-juan, JICe, LI Hong-tao, GUAN Yong-chao,
YANG Zi-xiang, XIE Wei-ping, FENG Shu-ping
(Institute of Fluid Physics» CAEP, P.O. Box 919-108, Mianyang 621900, China)

Abstract: A 4 MV water pulse forming line switch that would be used in a water pulse forming line machine was designed
based on the experiments of the 1 MV water self-breaking switch. The designed breakdown voltage is 4 MV with a current about
600 kA. The water self-breaking switch is made up of electrodes, a prepulse suppression plane and joint parts. The water switch
is at the joint of pulse forming line and water insulated tri-plate transmission line. The gaps of the switch are arrayed at the input
section of the tri-plate transmission line linearly. The discharge current of each gap will be tested by Rogowski coil while the input
and output voltages of the switch by D-dot probes. Present 2 D and 3 D models of the electrostatic field analysis are useful tools
forthe design . There are many differences between the results of 2 D and 3 D electrostatic field analysis . The result of the 3 D
analysis is perhaps more effective because the 3 D model is more close to the configuration of the water switch.
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