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Abstract: An improved power balance modulation strategy based on carrier stacking modulation is proposed to
address the issue of output power imbalance caused by different modulation methods used in low-voltage units in
hybrid cascaded H-bridge inverters under the traditional modulation strategies. Based on the topology of an
asymmetric hybrid cascaded H-bridge 11-level inverter, the symmetrical characteristics of the low-voltage unit
control pulse signal under carrier stacking modulation were analyzed. Moreover, the low-voltage unit pulse control
signal was segmented using 7/4 or 7/2 as cycles, and all the control pulse combinations under each segmentation
method were given. The optimal working mode was selected based on the minimum carrier shift times and the
shortest power balance time. As a result, the output voltage between low-voltage units was symmetrical, and the
output power of low-voltage units was self-balanced. Finally, the proposed modulation strategy was validated
through simulation and experiments.
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Fig. 1 Topology of hybrid cascaded H-bridge inverter
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Fig. 2 Schematic of hybrid modulation
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Fig. 3 Schematic of low-voltage unit carrier stacking
modulation
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Fig. 5 Segmenting pulse shifts based on T/4
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