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A DC Voltage balancing method between Cells in Modular Multilevel Multi-port converter
Takumi Yasuda™, Shunsuke Takuma, Jun-ichi Itoh, (Nagaoka University of Technology)

Multi-port converter based on the modular multilevel converter is required power distribution between battery charging ports
when the multi-port converter has imbalanced load. This paper proposes a balancing control for imbalanced load in cascaded battery
charging ports. The proposed control divides arm voltage to the cascaded battery charging ports according to the load in each port.
Theoretical limitation of power distribution capability of the proposed control is derived. The proposed method is demonstrated by
a simulation system in order to show the validity of the proposed control. In spite of the load imbalance, the proposed control

achieves balanced three-phase grid current and DC link voltage error less than 0.1%.
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Fig. 1. Concept of Modular multilevel multi-port converter.
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Fig. 2. Outline of control strategy for multi-port converter.
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Fig. 5. Theoretical maximum/Minimum input power to cell.
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Table 1. Simulation conditions.

Parameter Symbol Value
Rated power of cell P, 1.6 kW
Grid line-to-line voltage \EK 6.6 kV (RMS)
Frequency of grid voltage Sy 50 Hz
Number of cells per arm N 30
DC link voltage of cell v, 450 vV
Switching frequency Sow 10 kHz
Arm inductor L 17.5 mH (0.15p.u.)
DC link capacitor C 1.0 mF (45 mJ/VA)
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Fig. 6. Simulation result of steady-state operation under load

imbalance.
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