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Table 3 Load parameter comparison when Scenario 1 and 2 adopt different dispatch strategies
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Real-time dispatch strategy for charging/discharging of electric vehicles
considering transferable margin of charging/discharging energy
ZHAN Zhi',ZOU Bo',LIN Zhenzhi' ,WEN Fushuan''*,LI Bo’,LI Liang’ ,MAO Jianwei’
(1. School of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. Department of Electrical & Electronic Engineering, Universiti Teknologi Brunei, Bandar Seri Begawan BE1410, Brunei;

3. Division of Electric Vehicle Service, State Grid Zhejiang Electric Power Company , Hangzhou 310007, China)
Abstract ; Disordered charging/discharging of numerous EVs( Electric Vehicles) will influence the secure and eco-
nomic operation of power system. With the ever-increasing penetration level of EVs,it is of practical significance to
study the ordered charging/discharging strategy of EVs. Firstly,taking the schedulable time and schedulable capacity
of EV charging/discharging and willingness-to-participation of EV owners into account, the concept of transferable
margin of charging/discharging energy is defined to quantify the dispatch flexibility of charging/discharging
capacity ,based on which,a real-time dispatch model for ordered charging/discharging of EVs is established. Then,
the EV charging/discharging dispatch strategy is solved by two steps in each dispatch period. In the first step,a
quadratic programming model is formulated to determine the total charging/discharging power of EVs, which takes
the minimum variance of the total system load in a dispatch time interval as its objective. In the second step,an inte-
ger programming model is established to obtain the charging/discharging dispatch plan meeting the EVs’ total char-
ging/discharging power requirement solved in the first step, which takes the maximum transferable margin of char-
ging/discharging energy of EVs not engaged in charging/discharging as its objective. Then,the established optimiza-
tion models are solved by the YALMIP/CPLEX solver with high-performance. Finally, the effectiveness of the pro-
posed strategy is demonstrated by an example,and simulative results show that the proposed strategy can improve the
system load profile effectively compared with the EV random charging/discharging strategy.

Key words: electric vehicles ;charging/discharging strategy ;real-time dispatch jtransferable margin ;load shift ;models



