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Selecting number of voltage levels for modular multilevel converter based HVDC
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(1. School of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
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Abstract: This paper discusses the operation principle of selecting the number of voltage levels for modular multilevel converter
based HVDC(MMC-HVDC). The fundamental frequency modulation for MMC is developed. The three factors influencing the
number of output voltage levels are analyzed, including the firing frequency of the controller, the number of submodules and the
voltage modulation index. Two cut-off frequencies, which significantly influence the number of output voltage levels and
THDs, are calculated to select a proper firing frequency. The relationship curve of the three factors with the AC system harmonic
level is analyzed, which provides a theoretical evidence in MMC-HVDC preliminary design stage. The model of MMC-HVDC is

realized by PSCAD/EMTDC, and the simulation results demonstrate that the model is reasonable and the analysis above is correct.
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