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Abstract

This paper describes a new method to eliminate some selected harmonics (5,7, 11th) in PWM
waveforms using Walsh and related orthogonal functions. Previous analyses of PWM waveforms are
based on the nonlinear equations requiring iterative solution methods which are not practical in
real-time systems. In addition, synthesis of low harmonic waveforms at high power system is not
easy to implement with power electronic hardware.

The goal of this paper is to achieve the harmonics elimination in a PWM waveform by replacing
the nonlinear equations in Fourier analysis with linear algebraic equations resulting from the use of
orthogonal Walsh equation. This paper also describes how to synthesize low ordered harmonic
waveforms with practical power electronic hardware. Walsh and Radmacher functions are easily
manipulated by Harmuth’s array generator, and those algorithms are accurate, computationally
efficient and faster than algorithm based on Fourier analysis.

In addition, this method is simulated to synthesize periodic PWM waveforms. From the experi-
mental results, it is shown that single-phase PWM waveforms are identified with the proposed
method. And these methods are also extended to three-phase PWM waveforms in this}paper.
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Fig. 2. PWM inverter output waveforms.
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Table 1. Walsh series output magnitudes and

multiplies of PWM waveforms.

Col. Mag. Mu |Col. Mag Mu |Col Mag M

1 -.73304 1 |45 -.01696 43.2 | 89 -.08044 9.1
5 .26696 27 |49 -.01636 432 | 93 -.0804 9.1
9 1509 4.8 |53 -.0169 43.2 | 97 .00164 446.9
13 .150% 4.8 {57 09904 7.4 |101 .00164 446.9
17 .1509% 4.8 (61 .09904 7.4 | 105 .08044 9.1
21 .1509% 4.8 |65 -.08044 9.1 [ 109 .08044 9.1
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