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Abstract

Many studies concerned in presenting alternative multilevel
converter designs aiming to reduce the number of components. Other
studies included designing multilevel control methods, This research
deals with a modified multilevel inverter design and aims to apply
selective harmonics elimination (SHE) technique to control the
modified inverter.

The modified three-level inverter, with nine switching devices,
including three bidirectional switches, has been proposed in previous
studies as an alternative for the traditional circuits. This study aims to
modify the nine-switch inverter after investigating the options available
to implement the bidirectional switches. The study also explors the
possibility of controlling the inverter using SHE strategy with different
number of switching operations per cycle.

The possibility of using alternative design for bidirectional
switches had been studied, and to use SHE method, first the primary
switching angles are calculated for varios range of modulation index.
The simulation results reflect the effectiveness of this method and its
ability to achieve higher efficiency compared to sinusoidal PWM due
to low switching frequency. It has been also shown that the total
harmonics distortion results in this method is lower than that of the
PWM, of comparable low order harmonics, by 6% at modulation index
(MI=1).

The modified inverter has been designed and constructed for
experimental testing using SHE techniques with three, four and five
primary switching angles to supply a resistive and highly inductive
loads. The maximum efficiency achieved experimentally of 93% occurs
at the maximum value of the modulation index (MI=1.1). It has been
also noted that the total harmonic distortion of the output voltage
reduces at higher values of modulation index, with minimum value of
30%, the theoretical and experimental results verify the effectiveness of
the suggested system as a three-level converter which provide low
distortion and low switching losses.
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