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Ordered Charging Strategy for Electric Vehicles Based on the Information Coupling
of Vehicle-Road-Station-Grid

LIU Lijun, CHEN Chang, HU Xin, LIN Yufang
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: In order to eliminate the negative impacts of disorderly charging of large-scale electric vehicles (EVs) on the
operational stability of transportation road networks, charging stations, and distribution networks, we propose an orderly
charging strategy for EVs based on “vehicle-road-station-network” (VRSN) information coupling system. Firstly, a VRSN
system and a dynamic floyd shortest time path search model are constructed to find the shortest time-consuming path for
EV users. Secondly, based on the real-time state of VRSN, we predict the charging decision factors for EV users to choose
different paths to each charging station for fast charging, synthesize the subjective and objective weights of the charging
decision factors for EV users through hierarchical analysis and the improved CRITIC method, and decide the optimal
charging paths for EV users by using Topsis method. Finally, the slow charging optimization strategy for EV users is pro-
posed to optimize the slow charging load of EV users after their return trips, and the EV slow charging and fast charging
loads are combined to further realize peak shaving and valley filling of the distribution network load. Simulation results
show that the proposed EV orderly charging strategy can simultaneously improve the operation level of VRSN system.
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Fig.1 Coupling structure of vehicle-road-station-grid
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Table 2 Simulation results of EV charging with different
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Table 3 Queuing time of EV users with different strategies
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Table 4 simulation results of distribution network
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Table A1  Simulation results of electric vehicle charging with

different algorithmic strategies

ik PiEAERT  PRATER  PIITRE SPIATR SFIHERL
/s Zefdy BARAm IFE/km I E]/km
AT 121.4 658 3.64 5.66 8.75
GA 43 408.9 632 5.52 8.52 14.31
PSO 25816.6 663 6.71 10.95 14.52
ACO 2629.2 763 3.14 4.75 41.66

RA2 SCEE M SECHE R AR AR
Table A2 Nodal coupling of the transportation road network

to the distribution network
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i 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
HR
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RA3 HIRFETHSHRE
Table A3  Electric vehicles driving parameter settings
ARIRTT 3L SERATHE HRIARTT 20
I ZI/h I ZI/h RURZS /min
FAZKZ 800  N(8.0,1.33%) N(18.5,1.99%) N(0.6,0.2%)  N(180,21?)

R

HFLZE 200 N(8.92,3.41%) N(20.92,1.4%) N(0.6,0.1%)  N(12,3.5%)

NBAE 200 U(6,10) U(1823)  N(0.60.1  N(30,12?)
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