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Electric system of type R291 with trolley, battery and fuel cell hybrid for Railway Technical Research Institute

The Railway Technical Research Institute (RTRI) type R291 was developed in 2006 as a test vehicle equipped
with a fuel cell. Type R291 has been used for various tests at the RTRI test track.

Since 2019, each equipment installed in the vehicle has been renewed to achieve the following items with a view
to practical use. First, the acceleration and deceleration performance has been improved to the same level as general
commuter trains. Second, output power of fuel cell is increased from 150 kW to 180 kW. Finally, all the equipment
are mounted under the floor by reducing the size and weight of each equipment.

We have developed the main electrical equipment for type R291 such as power converter (including traction
inverter, auxiliary power supply, and battery chopper), fuel cell chopper, filter reactor, and high-speed circuit
breaker.

In this paper, we describe these developed electrical equipment and their operational mode.
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Fig.1 Type R291
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Fig.2 Main power circuit diagram
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Fig.3 Mounting position of each equipment in type R291

3. EXLHE
AETIE, HEEOEARWLINEZ T — FINIHIIT 50

3.1 BEHE-F

Ny F 757 EARETE, @FEOEELFERE RS
HELUTHETT S, 72, SOC(State of Charge : /Sv 7
DFSEIRTE) WIS U724 58y FUANOFRINESR, TiT7
AT - AERIEEASTTRE T Do

COE—FIBWTRREBZBESES L, BRI
FOREBEI ORI R 2 YYD S 720, HEE
Fa v SEEGEESET, AN o= ik L 7Kg
ELTwa,

3.2 NyFUE=F - NyFTVBRHSHUNITIYFK
E-F

Ny E 757 TRETIE, Ny TFUFa vy Pl v
7 EIEZ RIHMT 5, VF I A4 BILOBE N2
- SOC - MEEOMIIIRBIZ X 5 TNy FYF 3 v 598
WMIIT& BBRIFE NI 2% 4 21LT 5, — KT, BHEE
B OMEYERE 2 F T 5720, VVVFO I HHI BRI &N
BUCHI 2 2 LB D B, S5, VVVF=Ny FY F 3 v I3
B OBREICIIBIEAR LT 5720, WETHITHEE D 25%
ZRET2HETIE, TOREREERF 3 v /0Z) F 7 54

RISAEEASERSRAMTFAZIAT R29 1 R E i SR E R B m

F Y BMOTREEYVEZ% L) ITBRETE v,

FIT, MATHIIEER Y v 7 BE - MW EEE D o B
ZH7-ET, HiRY Y Z2BELLRDONAMDHEE )T
OBEBNFREZZITAHZ L L L7, B4IZSOC-HEi) v 7 &
JERED—Bl % R T,

1900
1800
1700
BFE M DE O
S 1600 A T T e e
4 1500 A —t=== .
i BEELHNROH
& 1400 >
f# 1300
2\ 1200
=
#2 1100
1000
900
800 BERSHHELE
700
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
SOG[%]

B 4 SOCLEFRY v I EEEHEDRRD—E]
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Fig.5 External view of all delivered equipment
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