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ABSTRACT: According to the characteristics of the
asymmetric and hybrid multilevel inverter, the phase-shifted
staggered saw-tooth carrier hybrid modulation method was
proposed. The nonlinear curves of the basic fundamental
amplitude corresponding to modulation depth from each power
cell were analyzed. Then the restricted track of power balance
was established. In addition, the switching angle function
corresponding to modulation depth for H bridge cell is deduced
with it. Therefore the power balance control can be carried out
dynamically with both lower and higher modulation depths
respectively. Contrastive simulation results make it clear that it
eliminates the distributing extreme phenomena of the power
cells outputs after power balance control with lower
modulation depth, while power balance is achieved with the
changeless quality of the output voltages. With higher
modulation depth, the unbalanced charge of power cells is
solved in the case of increasing total harmonic distortion (THD)
of the output voltage just a little. Finally, the experimental
results verify the feasibility and validity of the proposed power

balance control.

KEY WORDS: power electronics; multilevel inverter;
modulation method; pulse width modulation (PWM); power
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Fig. 2 Novel asymmetric and hybrid modulation method
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