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Design and Performance Analysis of Multi-gap Multi-channel

Spark Switch with LCR Triggered Method
ZHANG Zhicheng'?, ZHANG Xuming' , ZHENG Chao'*, DENG Guanlei' , YAN Keping"*, LIU Zhen'*
(1. Key Laboratory of Biomass Chemical Engineering, Ministry of Education, Zhejiang University,
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2. Department of Chemical Engineering, Zhejiang University, Hangzhou 310028, China)

Abstract: In order to experimentally research electrical fragmentation of rocks and plasma sterilization, we developed
an LCR-triggered, multi-gap, and multi-channel switch. The short pulsed forming switch was formed by the spark
switch, of which a group of ceramic capacitors of low inductance in coaxial configuration was charged by a ps
primary pulsed power supply. The switch performance was tested with a resistor of 600 Q, and was further tested
by an experiment of sterilization which adopted a pulse power supply. Experimental results showed that the switch
had switch-on voltage in range of 29~45 kV while its total gap distance was 14 mm; when the operating voltage was
34 kV, the averaged switch-on time delay and jittering time were 115 ps and 71 pus, respectively. In the test with the
resistor, the peak power on the resistor was 1. 776 MW, and the range of amplitude and the rise time of the output
voltages on the resistor were 33, 4~34 kV and 23~28 ns, respectively. The total switch energy loss was 8% , and
the energy loss on triggered circuit was 2 163 %. After 2. 5X 10" shots of switching, the electrode erosion was
uniform, and the lengths of the electrodes were unchanged. The output amplitude voltages on the load of continuous
20 times of switching of the spark switch in the presence and absence of LCR triggered circuits were examined. The
results show that adopting the LCR triggered circuit has greatly improved the switching stability of the spark switch.

Key words: L.CR; triggered; multi-gap multi-channel; spark switch; triggered delay time; jittering, energy loss;

electrode erosion

0
N ’ ’
b AY
[1-5] [1.6-8] I CR
o ’
’ ’ N
’ N
(863 ) (2007AA [9-11]
0972321), ’

Project supported by National High-tech Research and Development
Program of China(863 Program) (2007 AA09Z321). ’ N



, [12-13]
, [14-18]
[19-22]
LCR
, LCR
o ps
., 600 Q
1 LCR
1 LCR (23]
o ¢, L,
C. L, )\
D. Gy S VA o
1 , L.
C R o R
S C
) R .
LCR > L
C , ,
uH, R C
R>2 &, (D
C ’
C<Cy, (2)
G,
C o (1 )
R s kQ MQ; (2
, LCR C,
) G,
2(a) o
[OX) (Oga) t<
7 G, (

AVAS

]
LL !
1
1
I 1
e
= | |
¢ 6 sSS—— |
il il =0 | !
i R !
z i !
I 1
! I
! i
o [ | !
— e
1 LCR

Fig.1 Schematic diagram of LCR triggered circuit
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