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Abstract: The large-scale access of electric vehicles to the power grid intensifies the investment of operators in charging
and storage power stations. The orderly charging and discharging scheduling in a single charging and storage power sta-
tion is difficult to achieve the optimal income of the regional charging and storage power station clusters. In this paper, a
two-stage optimal scheduling strategy for charging and storage station clusters considering the random transfer character-
istics of electric vehicles is proposed. Firstly, the operation topology of the charging and storage power station clusters is
constructed, in which the aggregator of the charging and storage power station clusters is taken as the information ex-
change center and the dispatching center, and the travel chain technology is used to plan the electric vehicle transfer
journey.Secondly, based on the time-sharing pricing strategy, the two-stage optimal scheduling model of the charging and
storage power station group is established. In stage 1, the load transfer model in the charging and storage power station
clusters is established with the charging demand and satisfaction of the owner as the goal, and the load in the clusters is
transferred and dispatched in time and space. In stage 2, based on the load data in the station obtained in stage 1, the or-
derly charging and discharging scheduling model of electric vehicles at the charging and storage power station side is
established with the goal of income of the charging and storage power station clusters. Finally, the simulation results show
that the proposed method can be adopted to improve the load curve in the region, and bring more benefits to the charging
and storage power station while meeting the requirements of vehicle owner satisfaction and improving the charging com-
pliance rate.
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Table 1 EV configuration parameters

Byt Cev/(kW-h) PEV/KW Ren Sexp Stain
EV, 32 7 0.9 0.95 0.1
EV, 150 120 0.9 0.95 0.1

K2 FEEHIEECE S

Table 2 Configuration parameters of charging and storage

station
AR A A fH
N 8 PES new 70.875
Simax 1 PES kw 70.875
SES 0.1 CES/(kW-h) 113
SES 03 PrKW 55000

®3OFHML FefdE s AT
Table 3 Time-of-use electricity price of distribution network

and charging and storage station

- v/ sl ey

Ot (kW-h™) Ot (kW-h)™
00:00—08:00 0.365 0.85
08:00—12:00 0.869 121
12:00—17:00 0.687 112
17:00—22:30 0.869 121
22:30—24:00 0.687 112
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Fig.8 Distribution of charging status of charging and

storage station group
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Table 4 Income statement under the limited charging pile

scenario

Feh 1 7 L A 7 3 7 v
MG i M e A RS Seofi RHE WS Seolf
PR S BER T FiE BNUR T Bk
/% 1%

1 6 346 61 815.84 100 61 815.40 90.16
2 5 4.02 44 635.01 100 39 575.70 100
3 13 850 55 755.12 100 42 601.72 100
4 7 647 50 705.76 100 45 647.70  95.55
5 8 1.57 o4 863.83 100 56 772.37 100
6 14 8.43 66 881.16 100 55 762.92 94.54
7 0 0 42 826.98 100 49 593.38 85.71
8 0 0 42 518.86 100 53 622.02 79.24
9 0 0 29 378.73 100 54 621.28 53.70
10 0 0 32 408.55 100 42 510.14  76.19
11 6 248 43 552.22 100 42 531.03 88.09
12 8 532 39 51446 100 34 45529 91.17
13 0 0 38 497.06 100 40 519.11  95.00
14 5 3.21 25 341.98 100 20 286.51 100
15 6 388 33 444.15 100 28 384.14 96.42
16 4 1.84 42 534.19 100 45 550.86 84.44

B 82 4922 705 937390 100 705 9249.55 88.36
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Fig.9 Total load of different scheme areas

5 ARETT S A U A
Table 5 Comparison of benefits of charging and storage

station groups in different schemes

i FEHL LR/ TR HL A o A2/
kW kW kW
TR 1 17 160.5 0 7139.51 3827
TR 2 17010.0 0 7418.47 3322
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Mg 5 19 188.8 1237.9 8069.22 3696
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