D=

QEI g 8SI| Ecl0led S8 SUE /St SiC ¥HE BT J18He 2d e 34 KBS &4

Comparison of Loss Characteristics of 2-Level 3—Phase Inverter based on SiC Power Semiconductor to Increase
Driving Efficiency of Electric Motors in Railway Vehicles

PPN, ZIEHS], OIE MM, 2& s, 0ld=, 82

(Authors) Tae—hee Choi, Hyun-jae Lee, Gil-dong Kim, Gun—bok Lee, Jin-Geun Shon

=3 &8 3l=2 Xl P 70P(4), 2021.12, 187-193 (7 pages)

(Source) THE TRANSACTION OF THE KOREAN INSTITUTE OF ELECTRICAL ENGINEERS P 70P(4),
2021.12, 187-193 (7 pages)

graH thet& D183l

(Publisher) The Korean Institute of Electrical Engineers

URL http://www.dbpia.co.kr/journal/articleDetail?nodeld=NODE10671743

APA Style ZIEHS], OI&ITH, &S, 01HS, &8 2 (2021). EEXE MS)| S2H0lY 52 SUE <&t SiC
M BRI DIEHe 2eE 34 QIHHE S &4 E4 HlW. AD|&t3 ==Xl P, 70P(4), 187-193.

osd:=s DIESHE i)

(Accessed) 210.102.%%*.52
2021/12/21 17:20 (KST)

HNEA oy

DBpialilA ME& s 2= MAES2 MAA2 FMEXUA ALH, F2/0I0HEs 2 HEAES HWES 2S6tAHLE MY S XX

@&UC. 2l DBpialilA ME&E &= MAS2 DBpial #SHAS MZE JI2A= 012X =2 oile MAS2 OHE 0L

JHHIZRIHZ0 018 £ ASLICH OHEZ 010 ?IEGHH DBpialil M ME&= HAE2E SHl, 88 82 ggez fH

Ol2cts 22 2 HaE0l Met 8, FAAS MUS & = ASUICH

Copyright Information

Copyright of all literary works provided by DBpia belongs to the copyright holder(s)and Nurimedia does not guarantee
contents of the literary work or assume responsibility for the same. In addition, the literary works provided by DBpia may
only be used by the users affiliated to the institutions which executed a subscription agreement with DBpia or the
individual purchasers of the literary work(s)for non-commercial purposes. Therefore, any person who illegally uses the
literary works provided by DBpia by means of reproduction or transmission shall assume civil and criminal responsibility
according to applicable laws and regulations.


http://www.dbpia.co.kr/journal/publicationDetail?publicationId=PLCT00001502
http://www.dbpia.co.kr/journal/voisDetail?voisId=VOIS00646978
http://www.dbpia.co.kr/journal/publicationDetail?publicationId=PLCT00001502
http://www.dbpia.co.kr/journal/voisDetail?voisId=VOIS00646978
http://www.dbpia.co.kr/journal/iprdDetail?iprdId=IPRD00010777

ISSN 1229-800X [Print] / ISSN 2586-7792 [Online]

https://doi.org/10.5370/KIEEP.2021.70.4.187

The Transactions of the Korean Institute of Electrical Engineers, vol. 70P, no. 4, pp. 187~193, 2021

Comparison of Loss Characteristics of 2-Level 3-Phase Inverter based on
SiC Power Semiconductor to Increase Driving Efficiency of Electric Motors
in Railway Vehicles
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Abstract

The purpose of this paper is to compare and analyze the loss of propulsion inverter using SiC and Si power semiconductors for
high efficiency of railway vehicles with renewable energy. Accordingly, loss comparison and analysis were carried out through PSIM
Thermal Module and Loss Modeling with a SiC-MOSFET module and Si-IGBT Module. As a result, 2-level 3phase inverter using
SiC-MOSFET module had extremely low switching loss compared to propulsion inverter that using Si-IGBT module. If SiC-
MOSFET module is used in propulsion inverter of traction motor for railway vehicles, it is considered to be advantageous for high

efficiency.
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Fig 1. Power circuit of traction motor propulsion inverter connected with 2-level
3- Phase Inverter Topology
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Fig 2.Curves of the Carrier and Reference Phase Voltage Signal in Modulation
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Table 2. Loss derived using Loss Modeling

Parameter Si-IGBT SiC-MOSFET
Conduction Loss 82.58[W] 95.59[W]
Switching Loss 184.81[W] 22.60[W]
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Table 3. Topology Parameter Values for Loss Comparison Analysis

Parameter Value Parameter Value
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Fig 4. PSIM Simulation Circuit for Loss Analysis of Propulsion Inverter for
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