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Research of equivalent mathematical model of MMC sub-modules based on Thevenin's theorem

LIU Xi-mei, LI Mei-hang, ZHU Jiong
(College of Automation & Electronic Engineering, Qingdao University of Science & Technology, Qingdao 266000, China)

Abstract: Every sub-module of modular multilevel converter contains two IGBTs. With increase the number of system module, the
simulation speed is greatly reduced, how to realize the MMC in limited resource becomes the bottleneck of the simulation system of
real-time simulation. According to the working principle of IGBT in the sub-module of MMC, the equivalence model of IGBT is two
different resistors. Then this paper uses the Thevenin's theorem to build the equivalent mathematic model of sub-module. The
correctness of the established sub-module is proved with Matlab/Simulink. Compared with the circuit which uses the device model,
the simulation results show that the mathematical model can replace the physical model of MMC sub-module in a certain error range.
It has a certain practicality.
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Table 1 Output state of MMC
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Fig. 2 Equivalent circuit for a sub module
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