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Electric Vehicle Charging and Discharging Scheduling Strategy Considering Psychological
Effect of Mileage Anxiety on a Long-time Scale

HOU Hui!, WANG Yifan!, WU Xixiu!, CHEN Yue', HUANG Liang!, ZHANG Ruiming?
(1. School of Automation, Wuhan University of Technology, Wuhan 430070, China;

2. Guangdong Guangshun Renewable Energy Technology Co., Ltd., Foshan 528000, China)

Abstract: Electric vehicles (EVs) can exert excellent demand response potential on the demand side. However, previous

studies have mostly focused on the short-time scheduling of EVs, which fails to optimize from a macro-time scale and

thus easily falls into short-time local optimization. To solve the problem, this paper proposed a charging and discharging

scheduling strategy for EVs considering the psychological effect of mileage anxiety on a long-time scale. Firstly, the

framework of the optimal EV charging and discharging scheduling strategy of long-time scale was constructed. Secondly,

the cost of battery loss of vehicle-to-grid operation and the psychological effect of mileage anxiety of EV users were con-

sidered to improve the quantification of the EV users’ benefits. On this basis, a long-time-scale day-ahead-real-time

two-layer multi-objective scheduling model for EVs was established, in which the scheduling cost and the psychological

effect were taken into consideration. Finally, the rolling horizon optimization method was used to solve the real-time op-

timization problem and the non-dominated sorting genetic algorithm II was used to solve the multi-objective problem.

Simulation cases show that the proposed strategy can maintain the psychological effect of mileage anxiety of EV users

within 0.25 for a long time in the scheduling cycle. Maintaining a high-level state of charge (for example within 0.75~0.9)

can reduce the scheduling cost and the mileage anxiety, improve users’ satisfaction, and thus enhance their enthusiasm

and participation in scheduling.
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Mk B

# Bl HZNAEFBCR I A
Table Bl Time-of-day tariffs for electric vehicle charging and
discharging
i B T RERTHENIT SRR EAN/IT
0 & 7 I} BB 0.394 6 0.394 6
7 A 10 B PR B 0.695 0 0.695 0
10 If 22 15 i UEE R B 1.004 4 1.004 4
15 2 18 PR B 0.695 0 0.695 0
18 B & 21 B UEE R B 1.004 4 1.004 4
21 2 23 It PR B 0.695 0 0.695 0
23 i} & 24 i BB 0.394 6 0.394 6

®B2 MBS

Table B2 Battery parameters of electric vehicles

HANAE HibAE ARMHBIhE A EERRRE SOC i FEHCHE
S5 /(kW+h) kW J(KW-hkm™) e e
ZHE 22 6.9 0.14 0.1~0.95  0.95
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