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Fig.2 Load curves of different scheduling strategies
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Table 1 Comparison of optimization results among different scheduling strategies
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Table 2 Optimization results under different values of user responsiveness
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Ordered charging of electric vehicles considering grid-station-user multi-party
demands and decision-making behavior characteristics
LIN Xiaoming',QTAN Bin',XIAO Yong',LUO Xiner’, YANG Jingxu'
(1. China Southern Power Grid Research Institute,Guangzhou 510670, China;
2. Shenzhen Power Supply Bureau Co.,Ltd.,Shenzhen 518001, China)
Abstract:In order to solve the security problems caused by the integration of large-scale charging load into
the distribution network when the construction of charging facilities and distribution network is not fully
matched to the popularization speed of EVs(Electric Vehicles),an ordered charging model with the partici-
pation of power grid company, charging station operator and EV users(all three are called grid-station-user
for short) is established. The demands and decision-making behavior characteristics of all parties are analy-
zed. The concept of price regulation cost is proposed and a subsidy mechanism considering the price regu-
lation cost is established. Based on the decision-making behavior characteristics of all parties,the decision-
making behavior model of grid-station-user is built. The cost and benefit of each party involved in ordered
charging are modeled, and the net income model of power grid company is established by integrating the
security of distribution network and the economic cost of power grid company,based on which,the compre-
hensive objective function of ordered charging is set up. Through simulation examples,the demand change
of each party under different charging price strategies are analyzed to verify the rationality of the proposed
subsidy mechanism and the effectiveness of the established ordered charging model.
Key words:electric vehicles;ordered charging;price regulation cost;decision-making behavior;operation risk;

subsidy mechanism

(LE#% 1357 continued from page 135)

Charging and discharging scheduling strategy of EVs considering demands of
supply side and demand side under V2G mode
LI Yiran,ZHANG Shu,XIAO Xianyong, WANG Ying
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: With the increasing penetration rate of EVs(Electric Vehicles) ,it is of great significance to study
the ordered charging and discharging strategy of EVs to mitigate the negative impact of EVs’ large-scale
gird-connection and ensure the safe and economic operation of power grid. To this end,an intra-day sche-
duling strategy of EVs considering the demands of both user side and grid side is proposed. Firstly, EV
scheduling feasibility is determined by considering users’ willingness and ability to respond to scheduling.
Then,in the first stage of user side optimization,the average discharging rate index and dynamic discharging
loss cost are defined to improve the user side demand. In the second optimization stage, the peak load
shifting optimization demand of power grid is considered. Finally, the charging and discharging scheduling
strategy of EVs considering the demands of supply side and demand side is obtained through two-stage opti-
mization solution. Simulative results of the proposed control strategy are compared with that of cost-oriented
charging and discharging scheduling strategy, which shows that the proposed scheduling strategy effectively
reduces the users’ cost and battery loss, decreases the peak and valley load difference, smoothes the load
fluctuation,and realizes a win-win situation for both the power grid and EV users.
Key words: electric vehicles; charging and discharging scheduling strategy ; intra-day scheduling; supply and

demand optimization
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Table A1 Time-of-use charging and discharging electricity price

i B FEHBM/IT-kW-h)'] AN /[IG- (kW h)!]
EAINpEY 00:00—08:00 0.34 —
Vg I B 08:00—12:00, 17:00—21:00 1.20 0.96

PR B 12:00—17:00, 21:00—24:00 0.80 —
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