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SPWM CONTROL SINGLE-PHASE THREE-LEVEL INVERTER
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ABSTRACT : A novel single-phase neutral-point-clamped
(NPC) Three-Level (TL) voltage source inverter (VSI) is
proposed. The size of the output filter can be reduced greatly,
and the voltage stress on the switches of the TL leg can be
reduced to half of the input voltage. In this paper, it is detailed
to analyze the SPWM controlling strategy and introduce a kind
of output current feed-forward circuit. By adding this
compensatory circuit, the output character of the inverter is
improved. A 1kVA prototype is built to verify the validity of the
proposed inverter.
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Fig. 1 Hybrid full bridge three-level inverter
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Fig. 2 Analysis of the operation modes
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Tab.1 Output voltage and states of the switches
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Fig. 3 SPWM operation principle of TL inverter
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Fig. 4 Logic control schematics
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Fig. 5 Diagram of classic close-loop system
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Fig. 6 Diagram of improved close-loop system
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Tab. 2 Comparison of the output voltage between with
and without feed-forward loop
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PR 96.16 115.56
R 104.9 115.28
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Fig. 7 Experimental waveforms
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