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Simulation Analysis of Photovoltaic Grid-Connected System Based on MMC
Topology
PENG Huaxia, YANG Pengfei, XIAO Huiqin
(Hunan University of Technology, Zhuzhou Hunan 412008, China)

Abstract: The traditional two and three-level converter cannot meet the requirements of high-voltage and
large-capacity photovoltaic grid-connected generation system, and the general MMC (modular multi-level con-
verter) has no sub-module protection capacity. The paper proposes a monopole MMC photovoltaic grid-con-
nection system with sub-module protection capacity. Double closed-loop control strategy and photovoltaic grid-
connection principle based on MPPT (maximum power point tracking), and topology characteristics, operation
principle and regulation mode of MMC are introduced. The CPS-SPWM (carrier phase-shifted unipolar sinu-
soidal pulse width modulation) is adopted to modulate MMC, and the 9-level MMC photovoltaic grid-con-

nected model is built by using PSCAD/EMTDC. The results show that MMC has protection ability of sub-
module. CPS-SPWM modulation has the characteristics of fewer harmonics and low switching frequency. The
PV array is smoothly connected to the grid through MMC.

Keywords: modular multilevel converter; photovoltaic integration; maximum power point tracking; PSCAD/

EMTDC
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