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Method to Determine Fuel Cell and Battery Capacity from the Loss Energy Characteristics of

Lithium-Ion Battery Capacity for Fuel Cell Hybrid Railway Vehicles for Non-electrified Lines

Kana Matsunaga, Shunsuke Jindo, Keiichiro Kondo, (Waseda University)

In the Fuel Cell (FC) and lithium-ion battery (LiB) hybrid railway traction system, the relationship between load

profile and FC power and LiB energy capacity has not been revealed. This paper proposes a method to determine the

installed FC power and LiB energy capacity from the loss energy characteristics according to the line profile.
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Fig. 1. Configuration of FC hybrid railway vehicles traction

system.
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Table. 1. Specifications of vehicle and the traction system.

Items Specifications
Number of vehicles in a train 2 [cars]
MT ratio 1M1T

Moter car mass (excluding pay load) | 35,000[kg/car]
Pay load 15550 [kg/car]
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Fig. 2. Traction and regenerative brake curves.
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Table. 2. Route condition.

. Average
Number of | Maximum
distance | Maximum
stations for altitude
Route . . between slope
round trip difference
station [%o]
[-] [m]
[km]
Line (a) 31 52.6 4.35 8.31
Line (b) 27 10.7 2.22 1.93
Line (c) 15 78.1 291 12.9
Line (d) 61 683 2.63 29.1
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Table. 3. Storage battery-FC capacity and route conditions.

FC output LiB storage
Route
[kW] [kWh]
Line (a) 154 39.1
Line (b) 174 30.6
Line (c) 176 443
Line (d) 216 289

Table. 4. Comparison of storage battery capacity.
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Fig. 3. Loss energy curve and FC output energy.
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Line (a) 39.1 375 4.1
Line (b) 30.6 30.5 0.3
Line (c) 44.3 43.9 0.9
Line (d) 289 285 1.7
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Fig. 4. FC power and battery energy.
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