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Prediction of electric vehicles charging load based on user travel habits

DU Xian, LONG Benjin, GUO Yonggiang, HUANG Shichao, JIANG Ben, HE Chenglong
(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] The popularity of electric vehicles and the growing demand for charging have brought economic and technical
challenges to distribution network scheduling. Due to the randomness of users’ charging behavior, predicting the charging load of
electric vehicles must accurately describe users’ travel habits. Based on the concept of trip chain and conditional probability
distribution, this paper describes the user’ s travel habits, and uses the Monte Carlo simulation method to simulate the driving,
parking and charging behavior of a large number of electric vehicles in different types of areas, so as to obtain the charging load of
electric vehicles in different areas. Using the data of the National Household Travel Survey ( NHTS) in the United States for
simulation verification, the results show that the electric vehicle charging load prediction model based on the user journey chain can
accurately predict the charging load of electric vehicles in different types of regions. The load distribution forms of different charging
scenarios are different, and the charging loads of different types of regions are significantly different.
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Fig. 1 Schematic diagram of travel chain
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Fig. 2 Flow chart of electric vehicle charging demand prediction based on Monte Carlo simulation
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Tab. 2 Fitting parameters of the first travel time in a day
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Tab. 3 GMM distribution of driving hours from residential area to residential area

N N, Ny
ShE
@ Mo T3 @ Mo T3 @ Mo T3
24U 0.82 0.92 0.75 0.16 3.27 1.51 0.01 10.67 6.76
®4 BEREETERMTREK GMM 54
Tab. 4 GMM distribution of driving hours from residential area to work area
Nl NZ N3
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o Mo 3 « Mo g3 ) Mo g3
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Tab. 5 GMM distribution of driving hours from residential area to commercial entertainment area
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25 0.81 0.23 0.42 0.02 10.49 8.32 0.17 2.04 1.23
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Tab. 6 GMM distribution of driving hours from work area to residential area
N, N, Ny
Wigs
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Tab. 7 GMM distribution of driving hours from work area to work area
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Tab. 8 GMM distribution of driving hours from work area to commercial entertainment area
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£9 AURFXIFEREMITERK GMM 5%

Tab. 9 GMM distribution of driving hours from commercial entertainment area to residential area
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Tab. 10 GMM distribution of driving hours from commercial entertainment area to work area

N, N, Ny

oy Mo T3 a Mo T3 a Mo T3

SR 0.06 0.00 0.00 0.69 5.11 5.35 0.25 1.19 0.39
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Tab. 11 GMM distribution of driving hours from commercial entertainment area to commercial entertainment area
N, N, Ny
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Fig. 5 Functional relationship between mileage and driving time
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