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Grid-Connected PV System Based on MMC Under Partial Shading

LUO Cheng’an, YU Huijun, LILin, MIN Jie
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: A grid-connected PV system has been proposed based on MMC (modular multilevel converter) under
partial shading, followed by a design of the control strategy of the system. Each photovoltaic array is connected with
a VSC by a DC-DC converter circuit, thus forming a sub-module PSM, PSM and reactor in series to form MMC.
The whole control system includes the start-stop control, the maximum power point control, and the grid connected
control system. The start-stop control adopts DC voltage control strategy in the energy feedback phase, three phase
simultaneous discharge strategy is used in capacitor discharge phase. By using Matlab/Simulink simulation software,
a simulation test of the system has been carried out, with its results to verify the effectiveness and feasibility of the
system in that it helps to improve the solar energy utilization, reduce the harmonic content of the grid connected output
waveform, and realize the independent control of the output power.
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Fig. 1 Topological structures of grid-connected PV system
based on MMC
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Fig. 6 Diagram of maximum power point tracking

control of PV arrays
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Fig. 8 Capacitance voltage of sub-modules in light changing
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