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Abstract: The discontinuous pulse width modulation (DPWM) method can effectively reduce the switching loss
and improve the system efficiency. However, it will also bring in high-order common-mode voltage, which results in an
decline in the quality of grid current and an increase in the common-mode current (CMC). To solve this problem, a
novel DPWM method is proposed, which can reduce the content of common-mode voltage in the modulation wave by
injecting third-order sinusoidal signals into the wave under the traditional DPWM1 modulation at the clamping stage. A
common-mode loop model of a photovoltaic inverter system is established, and the reason of the increasing CMC under
the DPWM modulation is theoretically explained. The theoretical analysis and experimental results show that the
proposed novel DPWM method can improve the efficiency of the photovoltaic inverter system while ensuring that the
THDi and CMC are similar to those under the SVPWM modulation. As a result, good current quality and high
efficiency are maintained simultaneously.
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