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Abstract: In order to study the output characteristics of the traveling voltage adder (TVA), and
the factors that influenced the output characteristics, with the transmission line and the discharge
bricks simplified equivalently, the methods are developed to calculate the parameters of the
distributed inductances and the distributed capacitances between the transmission line, the
discharge bricks, the shielding electrodes and the outer ground cylinder. And then the circuit
model of an 8-stage series TVA is established. The output characteristics of the 8-stage series
TVA and the effects of switch closure timing sequence and its dispersion, and transmission line
impedance on the output characteristics are obtained, when the 8-stage series TVA is driven to a
matched load. The results show that when the triggering sequence is an ideal induction voltage

adder (IVA) sequence, the peak output voltages of the transmission line increases approximately
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linearly with the increase of series n, the leading edge of the voltage pulses are gradually
steepened. The generator can deliver 899 kV fast pulse into a matched load. The leading edge is
shortened by 10 ns compared with the first stage. The peak voltage on the shielding electrodes
decreases with the increase of the series number of stages, and the voltage waveforms have a high
frequency oscillation. Switch closure timing sequences have a significant impact on TVA
transmission superposition and output characteristics. The load voltage leading edge when the
TVA is triggered with an ideal IVA timing sequence is about 50 ns steeper than that with
triggering simultaneously. As the trigger timing sequence coefficient increases (>>1), the leading
edge of the pulse gradually becomes steeper. With the augmentation of switch closure time
dispersion, the repeatability of output pulse becomes worse. As the impedance of the
transmission line of TV A increases from matching damping to 3 times damping. the peak voltage
on the matched load increases, the pulse leading edge is shortened by about 30 ns, and the pulse
tail time is increased by about 200 ns. This work can provide valuable reference for the structure
optimization and development of TVA pulse power source device.

Keywords: pulsed power source; traveling voltage adder; circuit model; switch closing time dis-

persion; output characteristics
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Table 4 Influence of time jitters of closing sequence of TVA

switch on load current rise time
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