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OD matrix based spatiotemporal distribution of EV charging load prediction
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(1. Economic and Technological Research Institute, State Grid Henan Electric Power Company, Zhengzhou 450000, Ching;
2. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: There are uncertainties in time and space for electric vehicle travel. Research on load prediction of EVs
considering the spatial and temporal distribution is the basis of future research on the interaction between EVs and the
power grid and an orderly charging control strategy. Taking electric private cars as the research object, this paper proposes
a method for load prediction of electric vehicles based on an OD matrix and considering spatial and temporal distribution.
First, a probability model of basic parameters of EV charging load is established according to the influencing factors of
EV user travel habits, charging behavior characteristics and charging mode. Secondly, a topology model is established
according to the actual road network. The OD matrix is combined with a Floyd algorithm to simulate the shortest distance
travel trajectory of electric vehicles. Then, considering the continuous change of the battery charge state, a charging load
prediction model of EV is established based on the Monte Carlo method. Finally, the method is used to calculate the
spatial and temporal distribution of EV charging load in a city including residential, business and working areas. Results
show that the electric vehicle charging load is obviously regional, with residential area charging load mainly concentrated
in the day after 19:00 to 05:00, and commercial and workspace concentrated in the day, from 11: 00—17: 00. The electric
vehicle charging load increases the peak load of the distribution network, and total load affects the safe operation of the
distribution network. The results provide base data for strategic research of the orderly charging of electric vehicles and
the locating and sizing of charging stations.
This work is supported by the National Natural Science Foundation of China (No. 51307152).
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Fig. 4 Schematic diagram of the two-stage charging
method is adopted for EV charging
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8 9 10 11 12 13 14

oD 1 2 3 4 5 6 7

1 0.00 32.44 3.36 3736 19.70 4.96 2.59
2 32.44 0.00 0.57 3462 284.04 2.24 0.92
3 3.36 0.57 0.00 6.83 5.68 11.41 1.57
4 37.36  34.62 6.83 0.00 11.69 13.70 4.61
5 19.70  284.04  5.68 11.69 0.00 36.35 3.58
6 4.96 2.24 1141 1370  36.35 0.00 4.00
7 2.59 0.92 1.57 461 3.58 4.00 0.00
8 6.78 8.00 3.76 4.25 2.66 41.80 14.73
9 8.92 6.05 27.14 3.21 1.79 74.18 7.31
10 7.72 5.02 2138 2119 5857 99.00 307.77
11 3.78 3.52 1.81 1.55 0.30 37.04 9.97
12 5.38 5.68 3.38 3.61 251 17.97 9.58

13 6.17 7.26 3.52 3.71 2.20 2.46 1.98
14 3.33 2.07 3.33 1.37 0.74 1.93 1.54

6.78 8.92 7.72 3.78 5.38 6.17 3.33
8.00 6.05 5.02 3.52 5.68 7.26 2.07

3.76 27.14 21.38 1.81 3.38 3.52 3.33
425 3.21 21.19 1.55 3.61 3.71 1.37
2.66 1.79 58.57 0.30 251 2.20 0.74
4180 74.18 99.00 37.04 17.97 2.46 1.93
14.73 7.31 307.77 9.97 9.58 1.98 1.54
0.00 31.90 8.18 53.63 2.25 48.65 3.55
31.90 0.00 0.94 19.48 11.82 0.70 0.17

8.18 0.94 0.00 3.66 5.79 0.77 0.38
53.63  19.48 3.66 0.00 9.44 53.78 121
2.25 11.82 5.79 9.44 0.00 67.21 2343
48.65 0.70 0.77 53.78 67.21 0.00 473
3.55 0.17 0.38 1.21 23.43 4.73 0.00
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