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High Voltage Nano—Pulse Generator
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<Abstract>

The application of a pulsed power system is being extended to
a environmental and industrial fields. The non-dissolution waste
water pollutants from industrial plants can be processed by
applying high voltage pulses with a fast rising time (a few
nanoseconds) and short duration (nano to microseconds) in a
pulsed corona discharge reactor. The nano—pulse generator with
a magnetic switch has been developed. Its corona current in
load can be adjusted by pulse width and repetition rate. we
investigated the performance of the nano-pulse generator
using the dummy load which is composed of resistor and
capacitor equivalent to the actual reactor. This paper descibes
the electrical characteristics of the nano-pulse generator that
produces a 300 ns pulse at maximum repetition rate of 400 pps
with a voltage of 40 kV across a 640 2 load. In this paper
we briefly discuss a configuration of system and test results.
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Table 1. Main paramelers of nano-pulse generalor

—=

Parameters | Design Value
Peak voltage 40 kV (negative)
Peak current 288 A(max)

Pulse Width(FWHM)| 300 ns

Pulse repetition rate 400 -[;]—DE._ -
~Average power I kW(max)
Pulse overshoot 10 %6 (max)

Load impedance 200 Ohms, 200 pF
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I'ig. 3. Overhead photogrph of nano-pulse

Table 2. Specification of pulse width for each stage

generalor
Parameters Specifications J T A "

Charging | 1 ms, 142 A Fig. 18] M&8 759 ARNA BCR NSLA,
Switch pulsing 10 us, 1.1 kA AT ;;ﬂmﬁ“u b SRRFE=lnR 2N
PT inversion 2 us, 144 A ¥ eASE Al A Ua, WA ':'
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Table 3. Main parameter of magnetic core
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- 356 cm
Ac 11.3 cm’

MASS 2900 g

VOL 403.34 cm®

Wa 34.0 cm’

WaAc 384.2 c¢m’
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Table 4. Physical and magnetic properties of Lhe

core for magnetic switch

‘ Parameters L Value _
Ribbon thickness 22 pm
Density 7.18 g/cm’
Thermal expansion 76 ppm/TC
Crystallization temp. 500 C
Curie temperature 392 C
Saturation flux density 1.56 Tesla
Permeability Variable(gap size)
Saturation resistivity 27 ppm

| Electrical resistivity 137 p £2-cm
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