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Power system economic dispatch considering the behavior

characteristics of electric vehicle users
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Abstract : With the popularization of electric vehicles, the impact of electric vehicle charging is becoming prominent for
power grids, and disorderly charging of large-scale electric vehicles also have severe negative influences on the safety
and reliability of the power grid and economic dispatch. On this background, considering the behavior characteristics
of electric vehicle users, the economic dispatch of power systems is studied. Firstly, on the basis of the measured
data, the uncertainty of electric vehicle charging is considered and the charging start time and duration are analyzed to
obtain the time distribution of electric vehicle charging load. Secondly, the minimum sum of the coal consumption
cost and the valve point effect cost of the system is taken as the objective function, and the penalty function method is
applied to add function constraints. An economic dispatch model of power system is then established with the impacts
of electric vehicle charging in consideration. Finally. the different charging behaviors of electric vehicles are simulated
with cuckoo search algorithms respectively to verify the correctness of the proposed model, and the effects of different
electric vehicles charging behaviors are analyzed for power systems.
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Figure 2 Probability of durative charging time

6 7 8 9



98 LA -

2020 4E 1 H

FH A B 3, A P A R A N ) LG B
=W R ST 0 A eR R B
fi(x) =agexp(— ((x—by)/cy)?) +
agexp(— ((x —by)/cu)?) +
agexp(— ((x —by)/c)®) (D
Kh a, b o, BRI RS WA EE S
K a, =0.201 7,b, =—0.633 5,¢cq =0.120 2;
a.,=0.094 52,b, = — 0.239 5, c, = 0.277 8;
a.;;=0.066 68.6,,=0.471 2,c,,=0.420 2, &
i (R-square) & 0. 969 0, ¥ 75 # 1% 2% (RMSE) H
0.011 1,iRZ I )7 M (SSE) 4 0.001 8, &4
0515 21 00 FL B0 75 7 R R 7 H A ] g B 23 0
Mk anid 3 s .

025-

e IR TR R

0.20 -

0.15

0.10

e

0.05

R} 151 /h

3 EV 47 wnt b eode 55 A WL Ms

Figure 3 Probability density curve of initial charging time
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Figure 4 Probability density curve of electric
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Figure 5 Probability of EV charging per hour in a day
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Figure 6 Effect of electric vehicle charging

on power grid load
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