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Fig.1  Circuit diagram of full-bridge MMC
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rated power in second case
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Research on simplified loss model of full-bridge
modular multilevel converters
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Research Institute, Beijing 100192, China;
2. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract; The nonlinear loss characteristics of the semiconductor devices and the variety of the switching patterns
impose great challenge on calculating the loss of full-bridge modular multilevel converters (MMC) accurately. The
commonly used loss calculation methods are based on table-look-up of the IGBT module datasheet by using simula-
tion software. These methods have high calculation accuracy, but the calculation speed is slow. This paper presents
a simplified full-bridge MMC loss model based on the RMS and absolute value of the arm current. The negative lev-
els during the modulation of the full-bridge MMC are considered in this model. And the analytical expressions of the
conduction loss and the switching loss are derived. Then the loss characteristics of the MMC can be described ex-
plicitly and the loss can also be calculated fast under different operation conditions without the harmonic circulation
current. At last the loss results are calculated by using the table-look-up method based on PSCAD/EMTDC and the
presented loss model. Meanwhile the calculated errors between them are analyzed. Analysis simulation results verify
the accuracy and correctness of the proposed loss model.

Key words: modular multilevel converter( MMC) ; full-bridge; converter loss; simplified loss model; arm current



