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A Study on the Rail Vehicle Applications and Increase the Capacity of
Lithium Polymer Batteries
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(Kyu-Hwa Cho - Seung-Wook Kang)

Abstract - Railway vehicle battery is supplying the power required for the initial start-up of the train, in the event of a
fault in the vehicle, or catenary for supplying emergency power is one of the components are very important. Currently,
the railway vehicles such as nickel-cadmium batteries are being used [1,2]. Ni-Cd batteries as a battery installed in the
railway vehicles have a strong corrosion resistance is included, The charge-discharge performance is significantly
degraded in cold weather, there is a danger of deterioration or explosion. Train accidents have been caused a lot of
damage due to rapid deterioration and cracking of the battery and memory due to the effect of Ni-Cd batteries. In order
to solve the problems, There is no risk of degradation, deterioration and leakage, cracking and exploding. maintenance is
simple and applied measures proposed to apply Lithium Polymer battery of high performance. In addition, the lack of
capacity problems identified by testing the different special systems is replaced by a 70Ah lithium-polymer battery is
possible without changing the batteries of 50Ah caused by installing additional equipment in existing older trains were

applied to the vehicle.
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Table 1 Replacing Ni-Cd battery status(Seoulmetro Line
1-4)
Description Total 200772009 | 201072012 | 201372015
Replacement |1y o5 | 1507 8939 1,412
quantity (ea)
Year average
replacement 1,269 5,024 2,980 471

quantity(ea)
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Table 2 Characteristics of Ni-Cd batteries

Division Ni-Cd batteries
Rated voltage 12V
Electromotive force 1.33V
. Cathode NiOOH +C
Active
Cathode Cd + Fe
Electrolyte KOH
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Fig. 1 Charge characteristics graph
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Fig. 3 Discharge test and compare
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Fig. 4 45 Ah Ni-Cd battery operation characteristics test(use
4 years after battery)
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Fig. 5 45 Ah Ni-Cd battery operation characteristics test(Up
to 1 year elapsed battery)
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Fig. 6 Charge and discharge of the Li-Cd

(full cell)

secondary batter
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Fig. 7 Charge and discharge of the Li-Cd secondary batter
(half cell)
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Fig. 8 Charge and discharge curve according to the
positive electrode material
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Table 3 Characteristics of Lithuim polymer batteries
Division Lithium polymer batteries
Cathode material LiChO,
Anode material C
Electrolyte Polymer
Rated voltage 3.7V
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Table 4 Capacity of battery required by adding device

Battery Unit P OWET | Quantity | Total
i Load type Consumption
capacity W) (EA) (W)
End door control 60 18 1,080
LCD controller 200 1 200
Fire alarm 40 10 400
PSD control 70 2 140
RTD 10 1 10
TCMS 200/40/75 2/2/8 1,080
Additional | CMSB 50 3 150
equipment | Setter 50 2 100
(22AH) Instrument 5 5 25
P Isi
ropaision 250 5 1,250
device
Auxili
Ay 250 3 750
power unit
Side lamp 15 20 30
total 5,215
1. The first set of load to the battery charge
= 5215/ 84V / 3 = 20.7A
Remark . .
2. The battery capacity calculations apply
= 22AH
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Fig. 11 Current, Time, Voltage graph after operation
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Fig. 12 Lithium polymer battery discharge characteristic in
emergency situation during the operation
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