Technical Report

W X

BEFRIRINT—-ZHRALLERSEEERG
12757 4

Infrastructure System for Electric Vehicle
Using Renewable Energy

O ok -

- ST S (A (R 3
GRS I S S i - S

2O B

Shinya Yokoyama Masahide Yamaguchi Masakazu Ito
Kosuke Kurokawa Yasuhiro Nakai Hiroyuki Noguchi

Abstract

Electric vehicles are eco friendly cars that do not emit greenhouse gasses like CO, while running and are close
to being commonly used in our society. Likewise, photovoltaic and wind power systems are used as environment-
friendly renewable energy sources, and their productions are rapidly increased in recent years. Thus, a new veri-
fication project on '"RE-EV" has been started for high efficient charging system of electric vehicles using these re-
newable energy sources in cooperation with Tokyo Institute of Technology, Mitsubishi Corporation, and Tostem
Housing Institute. This system consists of three main components of 2.59 kW photovoltaic module, 4.5 kW power
conditioner, and 896 kWh lead-acid battery for surplus energy storage apparatus. The practical operation data
obtained by using solar energy to charge electric vehicle after road tests were analyzed in terms of power flows

in the system under different dairy operation modes.
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Fig. 1 System configuration of RE-EV system.
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Fig. 2 System diagram of charge station for RE-EV.
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Fig. 3 Power conditioner installation for charge
station for RE-EV.

Table 1 Power conditioner specification for charge
station for RE-EV.

Inverter type
Electric type
Rated DC voltage / V

Voltage type current control
Single phase-three lines

DC220 (Photovoltaic)
DC128 (Battery)

Rated AC voltage / V AC202
Rated capacity / kW 4.5
Power conversion efficiency 92.5

/ %

Dimensions 700 X 160 X 290
(WX D XH)/mm

Mass / kg About 21
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Table 2 Battery cabinet specification.
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Battery type SLC70-4V

Nominal voltage / V 128

Cell number / cell 64

Capacity / kWh 8.96

Dimensions 922 X 557 X 1305
(W XD XH)/mm

Mass / kg About 430

Fig. 4 Battery cabinet installation for charge sta-
tion for RE-EV.
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Fig. 5 Power flow under the battery charge mode
for RE-EV.
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Fig. 6 Power flow during the reverse power flow
mode of charge station for RE-EV.
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Fig. 7 Power flow during the RE-EV charge mode.
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Fig. 8 Change in electric power of each compo-
nent for RE-EV on March 17 in 2009.
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Fig. 9 Change in electric power of each compo-
nent for RE-EV on March 18 in 2009.
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Fig. 10 Change in electric power of each compo-
nent for RE-EV on March 19 in 2009.
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Fig. 11 Change in electric power of each compo-

nent for RE-EV on March 20 in 2009.
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