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Steady-state analysis of unsymmetrical MMC bridge-arm circulating current

HAN Shaohua,MEI Jun,ZHENG Jianyong,JI Yu,DU Xiaozhou
(School of Electrical Engineering,Southeast University, Nanjing 210096, China)
Abstract: If the resistors and inductors of the upper and lower MMC (Modular Multilevel Converter) bridge-
arms are unsymmelrical,the main ingredients of its circulating current will not include only the DC
component and the second harmonic component,which should be quantitatively studied. A time-domain
second-order differential equation is built according to the variation rules of flying capacitor voltage. Under
the steady-state condition,its general solution can be ignored and its special solution is achieved by
approximation ,which describes the steady-state characteristics of circulating current effectively and shows the
steady-state circulating current of unsymmetrical MMC bridge-arm contains mainly the DC component,first
harmonic component and second harmonic component. Its steady-state expression is also presented. The
simulation model is built with MATLAB/Simulink and the simulative results verify the correctness and
effectiveness of theoretical analysis.
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