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Circulating Current Suppression Method for MMC Based on Capacitor Voltage Accurate Calculation
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Abstract: During the valve-level control strategy of modular multilevel converter (MMC) , the instantaneous
voltage fluctuation of capacitor is always ignored when calculating the number of the inserted sub-modules(SMs)in
the traditional calculation method, which means,only the average capacitor voltage values during steady state are just
taken into consideration. However, such an approximate calculation method causes a disparity in the number of
inserted SMs between the actual and the expected, thereby resulting in a deviation between the arm voltage and the
expected voltage. On this occasion, to offset the imbalance between the voltage and the energy, the MMC system
automatically generates the AC component of the arm circulating current. Although the AC component part of the arm
circulating current only exists inside the MMC converter and have no impact to the external output characteristics, the
RMS value of the arm current, switching current stress, power loss and fluctuation will be increased, and the
performance of MMC will be correspondingly reduced. Therefore, it is of necessity to suppress the AC component of
the arm circulating current in the actual practice. In view of this background, start with the calculation of the input
number of SMs in the valve-level control system,a circulating current AC component suppression method based on
the accurate calculation of the capacitor voltage was proposed, where no additional hardware equipment, measuring
link and additional controller were required. The proposed method boasts of simple implementation, no modulation
strategy and excellent suitability for MMC of any phase , hence possessing good economic application while
achieving the circulating current suppression and improving the reliability of MMC. The correctness and
effectiveness of the proposed method were verified by simulation results based on a Matlab/Simulink model.

Key words: modular multilevel converter (MMC) ; capacitor voltage; model of the AC component of

circulating current; circulating current suppression; calculation of the number of sub-modules
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Fig.1  The topology and control system architecture of MMC based

on the traditional calculation method of inserted SMs
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Fig.2 The diagram of the proposed arm circulating current
suppression method based on the accurate calcula-

tion of SM capacitor voltage
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