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Design of Water-cooling Propulsion System for Maximum Speed of 430km/h
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Abstract Propulsion system applied for high speed train requires the high rated power, size reduction and
weight reduction due to increase of train tractive effort and maximum operation speed.

In this paper, propulsion system with high capacity and water-cooling method is suggested to meet the
requirements of distributed power type train development of which maximum speed of 430km/h. Water-
cooling method is adopted for propulsion system design to realize the minimization of cooling device size
and optimization of cooling efficiency. Propulsion system is also designed with reduced size and weight to
enable installation on car body underframe. Proposed propulsion system operates the four 410kW traction
motors. Performance is verified according to test with relevant standards and actual mainline test operation.
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Fig. 1 Main circuit diagram for propulsion system




Table 1 Specification of propulsion system

Items Description
Catenary Voltage AC 25kV (19kV~29kV), 60Hz
Control Method Voltage PWM Control
Control Voltage DC 100V (70V~110V)
Rated Capacity 1,850kW
Converter| Input Voltage / Current AC 1,400V /1392A
Output Voltage / Current DC 2,800V /661A
Rated Capacity 2050kVA
Inverter | Input Voltage / Current DC 2,800V / 661A
Output Voltage / Current AC 0~2,180V / 542A
Cooling Method Water Cooling (EG50%)
Efficiency More than 0.9
Weight Approx. 2,150kg

. 4 2}
Hal A & 430km/hell wE 2 AU TS WEHA77] Q8] AAlFo]oF s
FRAAIFAY AA §F D 294 24 4 52499 (RBSOA)S 98l Had AFaHs
agste] PWM ZHE 2 QIWEC AEs s A=ibea] 22% 6.5kV/750A IGBT RES
ARetdom, A 214 Hd ddste] Al="E P, 719 FXIA A 2=H O
H) AREE = AR a2 FFFo] S we dAl A|2=" 7] gRejof st d&
g kst om, ol wE Wzky] Alol=rt vMlgietAl Frtele AS WAE7] 98l

Cooling by using
Blower Fan

Reservior Tank

Liquid
reservoir

Heat expelled ¢
to surroundings

Cold Plate

Heat
exchanger

IGBT Module :
Heat absorbed from device

(a) Forced cooling scheme (b) Water cooling scheme

Fig. 2 Comparison of propulsion system cooling
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[1] Yoshitaka Yasui, Ryosuke Furuta (2007) Development of high performance main electrical circuit

system, JR FAST Technical Review, No.§, pp. 11-14.
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