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Balancing floating capacitance voltages in the stacked multicell converter
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Abstract: The stacked multicell converter is a new multilevel topology developed in recent years, which is suitable for high-voltage
and high-power applications. But the unbalance of the floating capacitor voltage can be a problem, especially at low switching
frequencies. This paper addresses a control strategy to balance the voltage across the floating capacitors to ensure the even sharing of
the voltage stresses in the switching devices and improve the output voltage and current spectrum. Sinusoidal pulse width modulation
technique is used to confirm the feasibility of the control methods.
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Fig.1 3-phase, 5-level stacked multicell converter
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Fig.2 Carrier and modulation waveforms for a 5-level
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Fig.3 Simple model of 2-cell multicell converter
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Fig.4 Switching waveform using PWM with k=9
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Fig.5 Switching waveform for the floating capacitor current
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Fig.6 Switching waveform with balanced voltage control

11 T T
S, 0 t -j
1

-1z - L L

1.05 2.

7 RATFHEEEHNFHRAB[ARKTE
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Fig. 8 Floating capacitor voltage without balance control
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Fig.9 Floating capacitor voltage with balance control
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Tab.2 Voltage and current spectrum without and with balance

control
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