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High-Voltage, Large-Capacity Modular Multilevel Converter for High-Voltage DC Transmission
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High-voltage DC (HVDC) transmission systems are in practical use throughout the world for large-capacity and long-distance electricity transmission.
However, the connection of HVDC and existing AC grid systems requires large-capacity AC-to-DC converters with a high voltage in the 100 kV class.

Based on its proprietary multilevel topology, Toshiba has developed a modular multilevel converter (MMC) equipped with three-winding transformers
that has good performance for high voltage without the need for ancillary equipment such as filters. This high-efficiency converter makes it possible
to reduce the number of passive elements and thus reduces the footprint of the system.
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Circuit configuration of two-level converter
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Circuit configuration of MMC
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Comparison of principles and waveforms of two-level converter and MMC
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Circuit configuration of MMC with three-winding transformers
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Winding structure and magnetomotive forces of three-winding transformer
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Experimentally obtained waveforms at rated operation
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Experimentally obtained waveforms in case of single-line-to-ground fault
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Experimentally obtained waveforms in case of three-line-to-ground fault
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