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Control Method of Modular Multilevel Converter
to Reduce Switching Losses

So-Young Park', Jae-Chang Kim', and Sang-Shin Kwak™

Abstract

In this paper, a voltage-based model predictive control (MPC) scheme for a modular multilevel converter is used to
reduce switching loss. The proposed method calculates an offset voltage that clamps the switching operation of
submodules in which the current greatly flows at every sampling period by using the reference phase voltage and the
reference phase current. To use the offset voltage, the proposed method converts the current-based MPC to the
voltage-based MPC. The proposed voltage-based MPC then generates a new reference pole voltage that clamps the
switching of submodules by applying the calculated offset voltage to the phase voltage. Therefore, the proposed
method can reduce the switching loss by stopping the switching operation of submodules in which the current greatly
flows. The switching loss reduction effect of the proposed method is verified by comparing its loss data with those

of the conventional MPC method.

Key words: MMC(Modular Multilevel Converter), Predictive control, Switching losses
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TABLE 1
SIMULATION PARAMETERS FOR 15-LEVEL MMC
Parameters Value
DC-link voltage (V) 1000 [V]
Number of SMs per arm (V) 7
SM capacitance (O) 2200 [wuF]
SM capacitor voltage (vem) 143 [V]
MMC output frequency (4 60 [Hz]
Arm inductor (L) 4 [mH]
Load resistor (Z,) 15 [Q]
Load inductor (L,) 10 [mH]
MMC active power (P) 9 [kW]
Reference current 20 [A]
Modulation index 0.62

Proposed method
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0 T T T T T T
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Fig. 7. Total harmonic distortion(THD) of output current
according to the sampling period.
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Fig. 8. Comparison of conduction loss and switching loss
according to sampling period.
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TABLE II
EXPERIMENT PARAMETERS FOR 7-LEVEL MMC
Parameters Value
DC-link voltage (Vi) 100 [V]
Number of SMs per arm (N) 3
SM capacitance (O) 2200 [uF]
SM capacitor voltage (Vi) 33.3 [V]
MMC output frequency (4 60 [Hzl
Arm inductor (L) 4 [mH]
Load resistor (/2,) 22 [Q]
Load inductor (Z,) 10 [mH]
Reference current 1.8 [A]
Modulation index 0.80
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