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Impact of electric vehicle charging on distribution network load and
coordinated control

WANG Jian',WU Kuihua?,LIU Zhizhen', WU Kuizhong®,SUN Wei*

(1. School of Electrical Engineering,Shandong University, Ji’nan 250061 ,China;

2. Shandong Electric Power Economic Research Institute,]Ji’nan 250001, China;
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Abstract: Aiming at the negative impact of large scale application of EV (Electric Vehicle) on the planning
and operation of power system,a concept combining centralized optimal control and distributed optimal
control is put forward and a coordinated control model is established. In order to realize the dynamic
optimal control of EV charging,the centralized control takes the minimal network load fluctuation as its
optimization objective while the distributed control takes the minimal deviation between the charging load
within a dynamic time window and the result of centralized optimal control,the minimal charging cost and
the prolonged battery life as its objectives. With the planning data of Shandong Grid as an example and
the consideration of different factors such as charging time,charging pattern and penetration rate,the impact
of EV charging on distribution network is analyzed for different scenarios,such as uncoordinated charging,
time-of-use scheduled charging and coordinated charging,which verifies the validity and feasibility of the
charging load model and the optimal control algorithm.
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