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Fig.1 Flowchart of studying time property of EV

charging load in residential areas
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Modeling and analysis of electric vehicle charging load in residential area

GUO Chuangxin', LIU Dongyu'?,ZHU Chengzhi’, WANG Xueping’,CAO Xiu’
(1. School of Electrical Engineering,Zhejiang University , Hangzhou 310027, Chinaj;
2. School of Computer Science,Fudan University, Shanghai 200433, China;
3. State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310007, China)

Abstract: A new method for modeling and analyzing the electric vehicle charging load in the residential
area is proposed,which is based on the factors of parking time and charging demands of electric vehicles,
and so on. Aiming at the parking behavior of electric vehicles, the parking demand is studied based on
the regional parking generation rate of residential areas,and the regional parking model of residential areas
is established. The travelled distance distribution model is established, and the relationship between the
movement and power consumption of electric vehicles is studied, then the residual SOC (State Of Charge)
model is established. Combining the regional parking model of residential areas with the SOC distribution
model, the charging model of electric vehicles in residential areas is obtained through the detailed investiga-
tion of the regional parking features in residential areas and the integration of equipment properties,regional
characteristics of residential areas and other factors. The charging model includes the optimization analysis
of working condition of electric vehicle battery, power consumption,return time distribution, SOC distribution
of return trip,and so on. A series of mathematical modeling methods are adopted to complete the research
on relevant properties of electric vehicle charging load in residential areas based on time distribution,
which can be used as a reference for future power grid scheduling and peak-load shifting. Taking a city
as an example, Monte Carlo simulation and analysis are carried out, and relevant conclusions of charging
load distribution are obtained.

Key words:electric vehicles;charging load in residential area;SOC distribution;charging model;modeling
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