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Fig.1 Schematic diagram of EVs’ mobility
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Optimal time-of-use charging pricing strategy of EVs considering mobile characteristics
CHEN Zhong'?,LIU Yi'"*,ZHOU Tao"?*,XING Qiang"?,DU Puliang'"”
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;

2. Jiangsu Key Laboratory of Smart Grid Technology and Equipment,Nanjing 210096, China)

Abstract: With the large-scale development of the EV (Electric Vehicle) industry,it is of great significance

to establish a reasonable price mechanism for guiding the ordered charging of EVs. The biggest difference

of EV load from conventional load is its mobility. Based on the parking generation rate theory, the EV

mobility model considering randomness is established. In view of the characteristics of EV users,an EV

demand price elasticity model is established considering the SOC (State Of Charge) of batteries, and an

optimal time-of-use charging pricing strategy of EVs based on mobile characteristics is proposed to balance

the interests of both power grid and EV owners. Simulative results of example show that the optimal time-

of-use charging price based on the proposed model and strategy can smooth the load curve and reduce the

cost of EV owners.

Key words:electric vehicles;mobile characteristics ;time-of-use charging price;demand elasticity
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Table D1 Electricity price for each period

Aty

AN/ [J6-(kW-h) 1]

I B T B LR B
1 0.263 0.191 0.168
2 0.193 0.193 0.175
3 0.194 0.194 0.118
4 0.196 0.186 0.087
5 0.197 0.154 0.085
6 0.199 0.199 0.119
7 0.200 0.200 0.131
8 0.202 0.202 0.147
9 0.203 0.189 0.091
10 0.204 0.149 0.078
11 0.206 0.206 0.152
12 0.213 0.207 0.202
= D2 EFEBINREFRBHER
Table D2 EV charging probility for each period
H Fo MR
g i B Tt B 2 B
1 0.32378 0.34207 0.35414
2 0.31724 0.33910 0.34366
3 0.31857 0.34031 0.34112
4 0.31576 0.33502 0.34922
5 0.32016 0.33249 0.34736
6 0.32495 0.33140 0.34365
7 0.32535 0.33214 0.34252
8 0.32726 0.33125 0.34149
9 0.32634 0.33367 0.34000
10 0.32205 0.33156 0.34639
11 0.31506 0.33311 0.35183
12 0.31779 0.33231 0.34989
%= D3 &RTER T SOC
Table D3 Average SOC for each period
e T s0C
’ i 1 B T B 2t B
1 0.25480 0.43627 0.44656
2 0.37157 0.43574 0.44265
3 0.33668 0.43586 0.51469
4 0.31724 0.47045 0.55174
5 0.30638 0.47449 0.5444
6 0.30685 0.43358 0.52445
7 0.30638 0.39685 0.48483
8 0.27385 0.39379 0.46064
9 0.29133 0.47086 0.53634
10 0.27300 0.48151 0.57192
11 0.26991 0.33963 0.45953
12 0.26174 0.32963 0.40279

* D4 BRE S FTEBMNF RS

Table D4 Partition of TOU charging price for residential areas

i B SXof B[]

U B 00:00—02:00, 08:00—13:00, 17:00—22:00
T B 13:00—17:00, 22:00—23:00

B B 02:00 Z X H 08:00, 23:00—24:00

& D5 Tl X oAt seeg B AN BBkl 43

Table D5 Partition of TOU charging price for industrial and commercial areas

B B Xof N7 e ]
U B 09:00—18:00
T B 07:00—09:00, 18:00—22:00

AN B

00:00—07:00, 22:00—24:00
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