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A Design of Hybrid PWM Inverter Using Microprocessor

C.J. Noh, J.M. Lim, J.S. Park

Abstract

In an effort to conserve electric power, variable voltage variable frequency pulse width
modulated(PWM) inverters are being applied increasingly to the variable speed control of
the induction motors. The use of the PWM technique in motor drive applications is consid-
ered advantageous in many ways. For industrial applications, the PWM drive obtains its
DC input through simple uncontrolled rectification of the commercial AC line and is favored
for its good power factor, good efficiency, its relative freedom regulation problem, and
mainly for its ability to operate the motor with nearly sinusoidal current waveforms.

The purpose of this paper is to design a three phase natural sampled PWM inverter using
microprocessor with simple control algorithm and hybrid control circuit has been built to
implement this PWM scheme.

In this system, the microprocessor can be used only for calculations directly related to
motor control tasks by the design of hybrid circuit which sends PWM signals to the motor.

i O #M L, : rotor inductance per-phase[H]
c . . L, : stator inductance per-phase[H]
: capacitanc .
E DaI? 11ta£1 e(F] | M : modulation index
: D. ink output voltage[V
. n P V age(V] P : number of poles
E, : amplitude of carrier wave voltage[V] .
. . R : frequency ratio
E; : amplitude of modulation wave voltage , .
(V) R, : rotor resistance per-phase referred
Js : frequency of carrier wave[Hz) to stator turns{Q]
fs :frequency of modulation wave[Hz) R : resistance of the stator winding
I, : magnetizing current(A) per-phase[ Q]
I/ : rotor current referred to stator[A) s :slip
I. : stator current of induction motor[A] ¢ :instantaneous time[sec]
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T, :induced motor torque[N-m]

Ve t output voltage from 3¢ rectifier[V]
V. :output voltage from multiplier(V]

V.
Vz : breakdown voltage of zener diode[V]
Wl, Wz :

triangular wave

: supply voltage per-phase[V]

peak width of constant amplitude

wy :angular frequency of carricr signal
(rad/s]

ws : angular frequency of modulating sign-
al, stator frequency[rad/s)

Wsy» © sSynchronous speed of motor[rad/sec]
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Fig. 1. Conceptual diagram of a PWM inverter
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Fig. 2. Waveforms of Natural Sampled PWM
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Table 1. Induction motor specification

Ao (g 13

Hl

Rated Voltage

220V [ Rated Speed 1750rpm

Rated Power  50W | Stator Wire

Y
Number of Pole 4 pole | Connection
Mitsubishi
Rotor Type B l Maker Electric Co.

Table 2. Constants of per-phase equivalent

circuit
Ry=53[Q2) R, =28.5(Q]
L,=0.108(H L, =0.108[H_

L, =0.298(H]
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speed
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