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Fig.1 Topology of single-phase PV-CMI
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Fig. 2 Centralized control architecture of single-phase PV-CMI
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Review on Leakage Current Suppression and Power Balance Control of Single-phase Photovoltaic
Cascaded Multilevel Inverter

ZHANG Xz'ng1 , WU Mengzel , WANG szngda1 , WANG Pz'ngzhoul , FU Xinxin', ZHAO Tao*
(1. National and Local Joint Engineering Laboratory for Renewable Energy Access to Grid Technology
(Hefei University of Technology), Hefei 230009, China;

2. College of Electrical Engineering, Qingdao University, Qingdao 266071, China)

Abstract: The single-phase cascaded multilevel inverter (CMI) has attracted much attention in the research field of grid-connected
photovoltaic systems in recent years because of its advantages such as the module-level maximum power point tracking (MPPT),
the module-level shutdown, the low harmonic content of multilevel output voltage and the structure integrating the optimizer and
the grid-connected inverter. The single-phase transformerless photovoltaic cascaded multilevel inverter (PV-CMI) with the
independent DC bus structure is taken as the research subject, and two existing problems are summarized. One is that the lack of
isolation circuits may lead to leakage current problems, and the other is that the independent DC photovoltaic inputs between the
units in single-phase PV-CMI may lead to power imbalance problems. These two problems threaten the safe and stable operation
of the single-phase PV-CMI, thus greatly limiting the promotion and application of the single-phase PV-CMI. The basic principle
and topology characteristics of the single-phase PV-CMI are analyzed, and the existing research schemes are summarized on the
two key problems of its leakage current and photovoltaic power imbalance. Finally, the current technical challenges and the future
development trends of the PV-CMI are presented, which provides references for the subsequent research.
This work is supported by National Natural Science Foundation of China (No. 51937003).
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