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Abstract

In this paper, the space vector pulse width modulation (SVPWM) method was proposed for the
topology of single-phase asymmetric three-level inverter. Based on the proposed method, the sin-
gle-phase space vector diagram is divided into four regions, and the output reference voltage vec-
tor is synthesized by the two voltage vectors of the region according to the volt-second balance
principle. In order to filter harmonic which is contained in the output voltage and create better
sine wave, LC filter is widely used in the design to filter harmonic of the output voltage, and a pa-
rameter design method is developed for the inductor and capacitor designs. The good perfor-
mance of the proposed inverter and SVPWM control method is demonstrated by the simulation
results.
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Figure 1. Topology of single-phase asymmetric three-level
capacitance-clamped inverter
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Table 1. Operation states of single-phase asymmetric three-
level capacitance-clamped inverter
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P P +E/2 +E/2 0 1
P N +E/2 -E2 +E 2
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N N -E/2 -E/2 0 6
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Figure 2. Equivalent circuits of the switching modes
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Table 2. States of the switches and output voltage
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Figure 3. Space voltage vector diagram for single-
phase asymmetric three-level capacitance-clamped

inverter
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Table 3. Simulation parameters of the prototype
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Figure 4. Single-phase asymmetric three-level capa-
citance-clamped inverter simulation waveform be-
fore filtering
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Figure 6. Voltage stress of the switches
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