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Modulation Strategy for Power Balance of Hybrid
Nine-level Inverter
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Abstract: For a hybrid cascade H-bridge inverter with a DC-side voltage ratio of 1:1:2, if the hybrid carrier disp-
osition modulation strategy is adopted, the problem of output power imbalance in the low-voltage unit will occur al-
though there is no current backflow phenomenon and the harmonic performance of output voltage is good. To solve this
problem, the power imbalance is analyzed at first. Then, an improved hybrid modulation strategy is proposed, under
which the high-voltage unit performs step wave modulation and the low-voltage unit performs PWM, and two
low-voltage units adopt different processing methods for the modulation wave. The good harmonic performance of
output voltage is kept, the number of triangular carriers is reduced, and the control process is simplified, with a
frequency doubling effect. Third, this strategy is optimized, and the switching signal of low-voltage unit is logically
calculated, which can solve the power imbalance problem of low-voltage unit in two carrier cycles. Finally, the
feasibility was proved by simulation and experimental results.
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Tab. 1 Relationship between output voltage
and switching state
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Fig. 2 Principle of mixed carrier disposition modulation
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Fig. 3 Principle of improved hybrid modulation
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Fig. 5 Inverter output after optimization
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