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ABSTRACT

The objective of this research is to investigate additional loss mechanisms due to
harmonic voltages in an induction motor fed by a PWM H-bridge multilevel inverter drive.
Because a multilevel inverter system is utilized in high power application, the performance of the
drive system is particularly important. Therefore, the additional losses of an induction motor due
to non-sinusoidal waveform of PWM mulfilevel inverter should be considered so that the design
of optimal multilevel inverter drives and induction motors can be achieved. Since harmonic
output voltages of a multilevel inverter drive depend upon PWM characteristics, the PWM
multilevel inverter parameters such as modulation indices, switching frequencies, PWM schemes,
and dc voltage levels are discussed. The comparison between a conventional inverter drive and a
multilevel inverter drive is also evaluated in the additional loss point of view. MATLAB
simulation using loss factors is used as a tool to evaluate additional losses in an induction motor.
Then, the additional loss characteristics from simulation results are examined with the
experimental results. An experimental test rig consists of a 3 Hp induction motor supplied by both
the conventional inverter and the multilevel inverter. A microcontroller board, PIC18F4431, is
used to generate a PWM signal. Power mbsfet is used as a switching device in the main power

circuit. The results form the study will be particularly useful for an appropriated multilevel

induction motor drive configuration.





