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The Technology Development of Power System for Plasma Torch
By

Lon-Kou Chang and Heng-Yi Li

Abstract

Modularizing the power system provides excellent flexibility of design,
utilization, fabrication, and maintenance as follows. (1) It provides more
reliability and the reliability can be increased by using redundant modules.
(2) The modularization of the converters makes the design easier, the
fabrication period being reduced, and the cost being cut down. (3)
Modules can be replaced on-line. (4) The efficiency and the power
density are better than those in the power system without modularization.
(5) Due to the lower stress on components, almost every part of the
module aging in chorus. Thus, the lifetime of the power system becomes

longer.

In order to solve the problems existing in traditional plasma torch power
systems, high efficiency, low cost, and high reliability power modules
should be used. Therefore, in this project we focus on designing a 750W
single-stage full-bridge AC/DC converter as the basic module of power
system to prove the expandability of the power modules. Furthermore, the
input current harmonic of power system is designed in meeting IEC
specification. To reach the objectives of low cost and high power, a
single-stage full-bridge AC/DC converter has been designed as the

fundamental power module.

There are several kinds of the plasma torches. The power supplies



required for the torches are quietly different owing to the different
structures and discharge gas. In general, the operation of the torch is not
easy to keep stable. A constant power controlled power supply will
provide a stable burning process. Furthermore, the torch needs very large
power. The power converter is designed as an expandable module. Under
those considerations, we have designed a wuniversal single-stage
full-bridge AC/DC converter capable operating with line voltage ranged
in 95Vrms~255Vrms. The power modules have been designed to have
power limiting function. Many power modules can be connected in
parallel both in the input sides and output sides to form a higher power
supplier. The limited power control circuit can be modified to be a
constant power control circuit easily so that it can operate for the system
protection, power sharing, and even the constant power supply for the

negative incremental impedance of plasma arc.

The output specifications of every module are 150V output voltage
and 5A output current. The maximum output power of each module is
limited in 750 W. And in order to prove the possible of module extension,
three modules are connected in parallel to provide the 2250 W output.
KEYWORDS: Plasma Torch, Power System, Modularizing, Single-stage
AC/DC Converter, Full Bridge AC/DC Converter
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