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Research on low common mode voltage modulation algorithm of three-level
inverters
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Abstract: To reduce the output common mode voltage of three-level inverters, this paper first proposes an improved
three-level inverter modulation algorithm, which changes the traditional seven-segment N3V SVPWM modulation
algorithm to five segment SVPWM modulation algorithm by discarding the basic voltage vector that causes high
common mode. This improved five-segment N3V SVPWM modulation algorithm can reduce the output common
mode voltage of the three-level inverter by 50% and the switching loss by 1/3. Considering that the five-segment
SVPWM N3V modulation algorithm will lead to the midpoint potential oscillation, a nine-segment virtual vector
modulation algorithm is designed, which still avoids using high CMV vectors. The virtual vector is introduced to
adjust the inflow and outflow midpoint current to achieve balance, which avoids the midpoint potential oscillation,

and also effectively suppresses the amplitude of the three-level inverter bridge output common mode voltage.
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Fig. 13 Line voltage waveform of each modulation strategy
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Fig. 14 Line voltage spectrum of each modulation strategy
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Fig. 15 CMV waveform of each modulation stategy
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