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Customized Charging Strategy for EV Considering Dynamic Electricity Prices
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Abstract: To cope with the impact of electric vehicle (EV) charging loads on the power grid and achieve a
balance of interests between the power grid, charging station and users,a customized charging strategy for EVs that
takes dynamic electricity prices into consideration was proposed. Initially, the dynamic pricing mechanism was
designed for charging station based on the needs of tripartite interests. Then, the optimization model with the lowest
user charging cost and the lowest load fluctuation rate of power grid had been established to perfect the charging
process of EV. Moreover, on the basis of the traditional artificial bee colony (ABC) algorithm, the adaptive normal
attenuation coefficient was introduced to form the adaptive ABC algorithm and it was applied to solve the
optimization model in order to obtain the customized ordered charging scheme. Furthermore, the charging process
of each EV was optimized by combining the dynamic electricity pricing mechanism and EV customized charging
method. Finally, based on Monte Carlo method, the charging situation of different number of electric vehicles under
different charging modes was simulated. The simulation results show that the proposed method can significantly
improve the load index of the power grid, ensure the revenue of charging station,reduce the charging costs of users,
and achieve an all-win benefits between power grid, charging station and users.
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Fig.1  Two situations of parking time
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customized charging strategy
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Tab.l  Time-of-use electricity price table

i Bt Sy LA /OG - (KW -h)~!
00:00—08:00 0.365
08:00—12:00 0.869
12:00—17:00 0.687
17:00—21:00 0.869
21:00—24:00 0.687
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Tab.2  Charging information of a certain EV
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Fig.4  Solution result comparison between two algorithms
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Tab.3  The load index situation of power grid

EVHE N EREAW WER%  BOTUEER%
- mg 1 376 37.12 42.89
g 2 233 20.25 34.45
100 SR 1 556 45.46 57.81
M2 315 25.65 44.55
10 MG 1 752 53.27 74.65
) 422 3222 57.07
*4 BAPFTEBARER
Tab.4  The charging cost situation of users
JG+ (kW-h)™!
KM 504 EV 1004 EV 1504 EV
g 1 1.0226 1.020 8 1.006 4
Mg 2 0.816 8 0.869 0 0.936 8

x5 KME2FBUBRKEFR

Tab.5 The daily revenue of charging station with strategy 2

EVEC surmrs, o /e Ry B/
it (kW-h)  A&/T #8/0 /76 It
504 1676 856 513 240 753
10044 3355 1667 1249 259 1508
1504 5063 2535 2208 67 2275

TR 2 5 M 1A LE, L S R AR E T
R EETE, AN 3 fros , W45 22 50 ) 1 e 22 233
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