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ABSTRACT

Digital pulse width modulation (PWM) inverter for A.C. motor
speed control is a new and versatile technique that has
considerable potential. With powerful microprocessors, an
accurate on-line generation of the required switching patterns
is attained. There are many switching strategies such as
sinusoidal PWM, optimal PWM, and pulse position modulation
which can be used to control the low order harmonic content in
the inverter output voltage. From these the optimal PWM
strategies, which rely on optimizing a particular
characteristic of the PWM waveforms, are superior in
eliminating a pre-defined low order harmonic content in the
inverter output voltage at low switching frequencies, compared
to other strategies. The main disadvantage associated with the
optimal PWM strategies is how to define the initial guesses
required for solving the nonlinear harmonic voltage equations
to calculate the switching angles.

In this 1investigation novel expressions are suggested for
estimating the initial guesses of the switching angles for the
single-phase and the three-phase harmonic elimination method
(HEM) pulse width modulation strategy. In order to verify these
expressions, complete digital PWM inverter systems were
designed and built. The designed algorithm provides for

generation of PWM waveforms up to nine chops per guarter cycle.
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This allows the elimination of low order harmonics up to the
17’th in +the single-phase and up to the 25’th in +the three-
phase (HEM) pulse width modulation systems.

Another novel expression, which allows the prediction of the
magnitude and fregquency of the dominant harmonic outside the
desired eliminated band of harmonics is suggested. This in turn
aids the design optimization of overall inverter systems.

The developed digital technique in this research is original
and forms the basis of an effective control method with quality
a.c. supply. Also the software control of the drive system
includes open-loop and closed-loop operations for a three-phase
induction motor.

A comprehensive analysis and evaluation of the (HEM) pulse
width modulation strategy are presented with experimental

results, which accurately match theoretical predictions.
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