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A Survey of the Adoption of SiC Semiconductor for Power Devices in Railway Vehicles in Japan and Overseas

Satoru HATSUKADE

SiC power semiconductors are increasingly being applied to various power converters because of their perfor-

mance of high-speed operation under even high temperature. The first adoption of SiC devices for railway vehi-

cles was 2012 in Japan. Until the year of 2021, many railway vehicles in Japan have installed power converters

with SiC devices. The adoption of these power converters with SiC devices are not limited to motor drives, but

also extends to auxiliary power supplies and PWM rectifiers. However, there are few SiC device usages in over-

seas railway vehicles. This paper reports a survey result on the application of SiC power semiconductors to rail-

way vehicles in Japan and overseas.
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MBH : 202041 A 23 H)
PINTA : https://projects.shift2rail.org/s2r _ipl n.aspx?p=
PINTA (ZH&H : 2021 41 1 22 H)
PINTA2 : https://projects.shift2rail.org/s2r_ipl n.aspx?p=
PINTA2 (&M H 2021 4 1 H 22 H)
PINTA3 : https://projects.shift2rail.org/s2r_ipl n.aspx?p=
PINTA3 (ZHiH : 202141 J§ 22 H)
“Validation of Traction lab prototypes (WP11),” PINTA2 2nd
Newsletter, p.6 : https://projects.shift2rail.org/download.
aspx?id=47d5cdle-cOb4-467e-ad74-d1e24cfdece7 (BHiH :
2021451 22 H)
Bombardier Celebrates Success of New Energy-Saving Pro-
pulsion Technology : https://rail.bombardier.com/en/about-us/
worldwide-presence/sweden/en.html/bombardier/news/2018/
bt_20180315_bombardier-celebrates-success-of-new-energy-
saving-p/en (B H 2021 4F 11 H 19 H)
Silicon carbide, moving towards a more sustainable train :
https://www.cafpower.com/en/news/item/648-
siliconcarbide-train-sustainable-technology (% H : 2021 4
9H7H)
Electrical components for the railway industry : https://assets.
new.siemens.com/siemens/assets/api/uuid:00ea7e7b-5ccf-
4dc0-92de-770692975ala/dfcp-b10083-01-7600-ws-railway-
components72dpi.pdf (ZHH 2021 41 H 22 H)
Power Electronic Solutions for Public Transport : https://
medcom.com.pl/uploads/downloads/trams-trolleybuses-
metro-ebuses_1548854002.pdf (ZMH: 2021 4 1 H 22 H)
A Growing Number of Tram and Rail Contracts for MED-
COM : https://www.railway-technology.com/contractors/
electrification/medcom1/pressreleases/tram-rail-contracts-
medeom/ (B H 2021 429 H 7 H)
Siemens reveals Velaro Novo 360 km/h train concept :
https://www.railwaygazette.com/high-speed/siemens-
reveals-velaro-novo-360-km/h-train-concept/46616.article
(ZHEH $ 202041 A 23 H)
CRRC %% InnoTrans 2018 T i >0 T4V F =)D 15
WS T SR % %835 https:/kyodonewsprwire.jp/release/
201809208160 (ZH&H : 2020 4 1 H 23 H)
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