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Energy Management using Electric Vehicle at School and Home

for Maximization of Self-consumption Rate of Photovoltaic Generator

Sakahisa Nagai, Toshiyuki Fujita, Hiroshi Fujimoto (The University of Tokyo)
Shuji Furui, Yoshiki Yasuda, Akio Yamagiwa (DAIKIN INDUSTRIES)

Photovoltaic generator (PV) and electric vehicles (EVs) have attracted much attention to solve environmental problems. This

paper validates the charging/discharging effect of an EV battery and storage battery on the PV self-consumption rate. In addition,

the effect of connecting thermal system to a DC bus for the reduction of the power conversion loss is quantitatively evaluated. As a

simulation result, the self-consumption rate during spring and summer can be improved and the deficit power during winter can be

reduced by using the EV battery.
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Fig.1. Connection of electric devices and converters. (a) At
school. (b) At home.
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Table 1. Adjustment coefficient in (1).

Month  Value
Jan—Mar.  0.90
Apr—May 0.85
Jun.—Sep.  0.80
Oct—Nov. 0.85

Dec. 0.90
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Table 2. Parameters used in simulations.

Parameter Value

Storage battery capacity at home 6 kWh
Storage battery capacity at school 500 kWh

EV battery capacity 40 kWh
PV capacity at home 4 kW
PV capacity at school 164.48 kW

HP capacity 4.5 kW
Loss coefficient of PV K; 0.95
Efficiency of PC 0.97
Efficiency of WPT charger 0.95
Efficiency of PFC 0.975
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Fig.2. Effect of connecting EVs to system at school. (a) PV self-consumption rate. (b) Surplus/Deficit energy. (c) Time when

EV battery SoC is maximum or minimum. (d) Time when storage battery SoC is maximum or minimum.
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Fig.3. Effect of connecting EVs to system at home. (a) PV self-consumption rate. (b) Surplus/Deficit energy. (c) Time when

EV battery SoC is maximum or minimum. (d) Time when storage battery SoC is maximum or minimum.
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WPT charger at school and home ¥,

Numbers of EVs and period when they are connected to

Number of EVs Connected time
N Weekday Saturday and Sunday
School 0<N<30 8-18 10.5-18
Home 1 0-7.5, 18.5-24 0-10, 18.5-24
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Fig.4. Power supply path to thermal system at home. (a) Before
DC connection. (b) After DC connection.
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