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Power Electronics Technologies Underpinning Next-Generation Rolling Stock Systems
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Accompanying the increase in demand for rolling stock with higher functionality and performance in recent years, there is a growing need for
onboard equipment with larger capacity, higher efficiency, smaller size, lighter weight, and greater energy-saving capabilities.

Toshiba has been focusing on the development of power electronics technologies to fulfill these diverse requirements for next-generation railway
systems. In particular, we have applied silicon carbide (SiC) devices, one of the next generation of power devices providing energy saving, compactness,
and light weight, to power conversion equipment. We have enhanced these technologies and incorporated them into power electronics equipment that
we are offering for rolling stock propulsion systems and auxiliary power supply systems.
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Fields of application of power electronics technologies
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High-power insulated gate bipolar transistor (IGBT) module with embedded
SiC diodes
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4-in-1 variable-voltage variable-frequency (VVVF) traction inverter for
driving permanent magnet synchronous motors (PMSMs)
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Configuration of main circuit of 4-in-1 VVVF traction inverter for driving PMSMs
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Configuration of high-efficiency DC-DC converter
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Newly developed high-power 2-in-1 IGBT module
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Comparison of size of conventional commercial-frequency and newly
developed high-frequency isolation transformers
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Configuration of power unit circuit using all-SiC power devices
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Newly developed DC-DC converter with high efficiency
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