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Design and Operation Characteristics of 2.4MJ Pulse Power System for
Electrothermal-Chemical(ETC) Propulsion(l)
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Abstract - As a drive for an ETC (Electro-
thetmal Chemical) launcher, a large pulse
power system of a 2.4MJ energy storage was
designed, constructed and tested. The overall
power. 'system consists of eight capacitive 300kJ
energy storage banks. In this paper we describe
the design features, setup and operation test
result of the 300kJ pulsed power module.

Each capacitor bank of the 300kJ module
consists of six 22kV  50kJ capacitors. A
triggered  vacuum switch (TVS-43) was
adopted as the main pulse switch. Crowbar
diode circuits, variable multi-tap inductors
and energy dumping systems are connected to
each high power capacitor bank via bus-bars
and coaxial cables. A parallel crowbar diode
stack -is fabricated in coaxial structure with
two series 13.5kV, 60kA avalanche diodes.
The main design parameters of the 300kJ
module are a maximum current of 180kA and
a pulse width of 0.5 - 3ms. The electrical
performances of each component and current
output variations into resistive - loads have
been investigated.
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Electrical Specification

Stored Energy  300kJ

Charge Voltage 22kV
Capacitance  1236uF

Puise Shaping Inductance 20-160uF
Peak Output Current  180KA

Key Components

Capacitors 22KV, 206uF (Maxwell)

Inductors  20uF, 40uF, 80uF, 160uF

TVS Output Switch  >200kA, > MY/ (VEI, TVS43)
Trigger Generator ~ 5kV, 1kA

Crowbar Diode  11kV, 60kA, SMJ/Q

(2series, dparallel) (ABB SSDA27Z1350)

Flexible Output Cable  0.8m¥/m, 260nH/m, >30kV, >200kA
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