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Abstract

This paper introduces and develops a fast and generalized space vector pulse width modulation
(SVPWM) scheme and applies the SVPWM scheme to investigate the optimal performance of
multilevel inverters. Due to the development in this paper, the introduced SVPWM scheme is
more efficient when the commanded reference vector is in low modulation regions. The SVPWM
scheme generates all the available switching states and switching sequences based on two simple
and general mappings, and calculates the duty cycles simply as for two-level SVPWM, thus
independent of the level number of the inverter and providing significant flexibility for analyzing
and designing multilevel inverters. Because the switching states, duty cycles, and switching
sequences are all obtained by simple calculation in the SVPWM scheme, no lookup table is
needed and the scheme is computationally fast. In this paper, the performance of multilevel
inverters is quantitatively analyzed according to different influencing factors, such as switching
frequency, level number of the inverter, modulation index, and switching pattern. Simulation
results and general conclusions are given.
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