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High-Efficiency Auxiliary Power Supply System for Rolling Stock Applying All-SiC Devices to
Inverter Circuits
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The advancements in the performance and sophistication of rolling stock in recent years have given rise to the need for auxiliary power supply
units with larger capacity, higher efficiency, and smaller size.

To meet these market requirements, Toshiba has developed a new type of auxiliary power supply system for rolling stock consisting of an auxiliary
power supply unit , in which the output voltage is changed from the conventional three-phase AC to DC voltage, and an air-conditioning unit, which is the
component that conventionally places the highest power consumption burden on an auxiliary power supply system. This system was developed applying our
high-voltage, high-current, and low-loss all-silicon carbide (SiC) devices capable of high-frequency switching, including SiC power metal-oxide-semiconductor
field-effect transistors (MOSFETs) and SiC Schottky barrier diodes (SBDs), to high-frequency inverter circuits. The auxiliary power supply unit achieves
high efficiency and compactness due to the development of a compact high-frequency isolation transformer while maintaining the conventional output
capacity, and the air-conditioning unit achieves a reduction in power consumption due to the adoption of rotation speed control using an inverter drive
for the compressor instead of conventional on/off control.
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Example of configuration of conventional power supply unit

KA, 2ORIEK O SIC MOSFET (48 MR LI Ak A
BRAIRNT 2V A%) ROTSIC SBD (Y3 v b=\ 754

2 FHBNERFREDRRE

MENEREEICB VT, UM e 223 4 C R AT .
DELAMMIR T HIWE L72L e 2 W3 B L EH D%
b0 ZOETEIHFORBEE R, HMEEDHART L E8M
L. WEBIC32 L8275 HEROEEPE (50 ~ 300 Hz
FEIE) BIERR 2 5 & FEE OB H i OKP 2L T4
5720, Rl BELTHIRTHREE R oT W,
Grlnl, BALASBAFE L 72 S W A A F2 7 03 W] Re 2 R T,

RZ L Ea1—Vol.69 No.9 (2014)

F=F) OFRFENCTREBWPA N =5 2RI HZ LT,
MAx D720 DR Fdr 2/ NULL, #IBIEIREEO A&
PRoZz T TR ROV NMLZFEH L 720

FEMARE LT, ik (DC) 1,500 VAT, DC660 VI,
M ER 150 kW L2, TEIZEBANF 96 % DL b L UNREE I
Fi1,300 LEAT (FER OS5 3E1E 1,900 L2 LT, Az
30 % HIlIK) ZHFEHEEE L7,

39



21 EROWBIERRE

WRDOBEIEELZTH 5 =M (AC) 11 Hfi ) & I
HEOVATAHEAZE 1R T, COEEIZATIN
DCEEIZZAA 23— 2 [l 12 X 5 TH0 Hz i 60 Hz D
ZHACEIEIZHY T2 7V ARZER PWM) I ICE RS
N, MBEELERICLS>THHBIENEEIESN D, TDF%,
PWMEIZIE 74V M CIEZBEICEE SN 8 5,
PERDOHMPEINHEE T, MHREILIRR 7405 MR OES
Sl R RIS L2 RO R E R M E B T2 03
B oz, FEERO/NUL R OTERILOWTER ST
Wzl BEOBREE R DT ORERTLH o7

2.2 FARROIATLEBREEE

SHBFEL-BEOMBEIEE (LU, DC/DCav
IN—=F LR EIESR) I2DWT, FEHICERIIC, YATLHE
E‘/‘:%Hz R

FEIIDCHEELL00 VEATIL, AJJE Gl 48

A L'Cmﬂ(&/{ N—Z B TR 16 kHz D HLAH ACTE

JEANZERL, 28I Ko THL M & Sl 2 A fg L, %om
FERIC X > TDCREEICEBRL, AT 5, fEk%E
C:ﬁb‘f%@{*ﬂt‘x&()‘giﬁ‘ﬁ%wﬁf?ﬁ)otﬁ@@wﬂ?%ﬁ%m
J ACHIESIZ3%T A Z T, ZIEgo/NEL L R L% 52
HTXx5, ¥7, BREEA = FRIKICBITBEALyF 7
F 1316 kHz OB 2338 E 35 5% AOW o ERRIC
T2 SE LTIHIZEA LB A WEE IR S,

COFEBEDOIIIOWTIE, FEREEE (RFE1900L) L1
PRAEIETHI30 % HlIE (ARFE1,300 LLLT) ZBAFSHEE L7z,
A AR L OB XD, fEROREHER A E A
NPT EOREWRE LR R LR, 7ERIZHA~

®1. DC/DCaOVN—ZEBOTEH#T
Main specifications of high-efficiency DC-DC converter
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Configuration of high-efficiency DC-DC converter
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Comparison of size of conventional commercial-frequency and newly
developed high-frequency isolation transformers
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Comparison of main specifications of commercial-frequency and high-frequency
isolation transformers
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Configuration of power unit circuit
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Newly developed high-efficiency DC-DC converter
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Comparison of newly developed high-efficiency DC-DC converter and con-
ventional auxiliary power supply unit
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Comparison of specifications of conventional and newly developed air-con-

ditioning units
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Comparison of results of verification tests of conventional and newly
developed air-conditioning units
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Comparison of configuration of conventional and newly developed air-condi-
tioning units
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Newly developed air-conditioning unit
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Inverter equipment for air-conditioning unit
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