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A Development of the Electric Power Supply System for PRT Vehicle
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Abstract - In this paper, the design of PRT vehicle power supply system is discussed. Since there is no power feeding
line facilities in PRT system under development, the PRT vehicle must have its own energy storage device on board .
For the energy storage device, ultra—capacitor bank is applied due to its fast charging capability and long life time.
Charging the Ultra—capacitor bank is performed by wireless inductive power transfer system. The capacitor bank is
charged up in less than 10 seconds when the vehicle is traveling by passenger stations. In this paper the design of the
ultra—capacitor bank and the wireless inductive power transfer system for the PRT vehicle are discussed. Tests are
conducted for the both system and the result shows the efficiency of the wireless inductive power transfer system is

higher than 80%.

Key Words : PRT, Energy storage, Ultra—capacitor, Wireless charging
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R=(74.5+1.98v) X M+0.264v* [N] (1)

* 1 PRT AHZF AbQF
Table 1 Specifications of the PRT vehicle
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Fig. 1 Result of the energy performance simulation
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Table 2 Characteristic of Li-ion battery
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Table 3 Specifications of ultra—capacitor
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Fig. 2 Diagram for wireless inductive charge system
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Fig. 3 Equivalent circuit for wireless inductive charge
system
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Fig. 4 Test result of charging ultracapacitor
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Table 6 Measurement result of wireless inductive charge

=4 A A V] A [A] A9 [kW]
P1 377.1 16.15 9.28
P3 420.6 20.59 7.79
P4 312.6 23.93 7.48
E FUREEd g8 5820
Table 7 Measurement result of wireless inductive charging
efficiency
71 7] dEkwWl | =KW | EHkWL | =81
AHE 9.28 - 0.371 96
g =A ol & - - 0.562 -
IAdzd 8.347 7.79 0.557 93.3
E S Elh= 7.79 748 0.31 96
A A= 9.28 7.48 1.8 80.6
ac 150 P verter |22 pu. 2| Regulator ft gji‘é}
by HESIES pc ooy | MET
FUHSHAI2Y

03 5 RURES AE 5T A%

Fig. 5 Measurement point of wireless inductive charging test
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Fig. 6 Waveform of voltage and current at P2 and P3
[(1) : Inverter output voltage, (2) : Inverter output
current, (3) : Regulator input voltage, (4) : Regulator
input current]
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