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Asymmetric fault ride-through control strategy for low-frequency transmission systems realizing
the capacitor voltage balance of modular multilevel matrix converters
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Abstract: As a new transmission technology, low frequency transmission has good application prospects in several
scenarios such as offshore wind power transmission and new energy field station transmission. However, with asymmetric
faults, the power asymmetry on the fault side will affect the capacitor voltage balance of the M3C and affect the stable
operation of the low frequency transmission system. Therefore, an M3C capacitor voltage balance control strategy that
can realize asymmetric fault ride-through in low frequency transmission systems is proposed. First, the system structure
and dual af0 mathematical model of an M3C are introduced, and the causes of capacitor voltage imbalance under
asymmetric faults are analyzed. Second, based on the dual o0 mathematical model for the transmission line asymmetric
fault case, the expression for the bridge arm power imbalance component is calculated. Then the M3C power balance
relationship introduces the current compensation to eliminate the power imbalance. It also obtains the circulating currents
control objective applicable to asymmetric faults. Then through the loop current control it achieves the M3C capacitor
voltage balance under faults. Finally, a simulation model of the M3C-based low frequency transmission system is built to
verify the feasibility and effectiveness of the proposed control scheme.
This work is supported by the Joint Fund of National Natural Science Foundation of China (No. U2166205).
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Fig. 6 Simulated waveforms of steady state operation under the control strategy in this paper
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Fig. A1 Simulation waveforms of single-phase ground fault on low frequency side
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Fig. A2 Simulation waveforms of single-phase ground fault on fundamental frequency side
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