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Compact Inductively Isolated Fast Marx Generator

LIU Hong-wei, XIE Wei-ping, LI Hong-tao, QIN Wei-dong, HAN Wen-hui, WEI Bing, FU Zhen
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract: This paper describes work on the design and tested of an inductor isolated compact fast Marx generator.
This generator is made of 10 stages and each stage has 6 paralleled high voltage ceramic capacitors potentially
charged to 30kV per capacitor. An annular field aberrance switch whose triggered electrode is in the center has been
designed to achieve the generators erecting. The self-breakdown switches have a similar structure, The difference is
a structure which can increase the capacitor between the electrode of the self-breakdown switch and the ground has
been designed to minish the erect time. Unique features of the Compact Marx is all the switches have a common
switch housing run through the center of the whole Marx. The advantage is the ultraviolet radiation that is generated
by the switch can help the next switch's breakdown and the structure is simple and compact. We use gas as the insu-
lation medium of the Marx system. All parts of the set are airproofed in a common gas house. So the charge voltage
and the output voltage can be adjusted by the air pressure and kinds of insulation gas. The primary test prove that
the design can achieve the objective basically. It can get 145 kV minus pulse singnal on the 26 omiga load when the
capacitors are charged 19 kV and the erect inductor is only 170 nH.
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Fig.1 Whole structure of the Marx generator
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Fig.3 Structure of the increasing capacity

B4 TEREMER
Fig. 4 Charging and Earth inductance
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B5 Marx REH
Fig.5 Schematic diagram of the Marx generator
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Fig. 6 Analogous circuit of the Marx generator
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Fig.7 Simulation voltage of the Marx generator
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Fig.8 Voltage and current waveform of the Short-circuit test
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Tab.1 Inductance computation of the Marx generator

e 3.4 T/ns /KA Lun/nH  R/Q
T ag 196 4.76(L) 2.84() 286 2
Amdimg 327.5  5.82(1) 2.92(1) 803 2.5

AR L=(/20)1(n(2l/Re)— 1A, XH,R K
KEM,c SRB NI EEA X, R=8cm,r=6 cm,l
=35cm,c=0.92, B/ L=287.7 nH., L&
B R UK o B R e B FT AR B A 9 RIS
RoEEEME 132 kV., g EFEtE ¢ (10% —
90%6)35 ns, Bk W ¢ & 120 ns, LBWHF ELEREA
0.16 MPa ¢ (N,) =301 B RS &, £ HE 19.2 kV
BHLAEABIMARBERBERKE LE 10, Hbpg
58 1V ARRRLIREE 110 kV, LR F 10
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Fig. 9 Simulation voltage
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Fig. 10 Voltage and current waveform of the load
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