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Ordered charging and discharging control strategy of EVs based on V2G
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Abstract: Large scale electric vehicles, as the power load of mobile storage, will lead to the problem of load
peak and valley difference and load rate reduction. In this paper, the control strategy of ordered charging
and discharging of electric vehicles based on V2G is studied from the perspective of the power grid side and
the user side. On the grid side, we made the load curve of the minimum mean square error as the objective
function, on the user side, we made the benefit maximization of electric car users participating in the
maximum V2G as the objective function. And the actual electric vehicles charge and discharge power,
available capacity and user daily setting constraints are taken into account in sumulating test. Taking the
orderly charging and discharging of electric vehicles in Chongqing in 2020, 2025 and 2030 as an example,
the optimization and control analysis of electric vehicle’s orderly charging and discharging on the grid side

and the user side are carried out. The results show that the proposed optimal charging and discharging

W # B #A :2018-03-27
EE®WHE - FEZHMAF I H (5220001600V6) .
Supported by National Power Grid Corp of China(5220001600V6).
TERR A8 B (1993, 5, F B NS g i R ISR w5t .
PREHH CBR RO I 202 19 2L S0, 22 N o WS A7 A0 AL 5 HI P58 » (E-mail) mchencqu@126.com,



2 TR KXKFFR %42 %

control model of electric vehicles on the grid side and the user side can effectively reduce the load peak
valley difference, smooth load curve and bring economic benefits to users involved in V2G services.
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Fig.1 Algorithm flow chart of constrained PSO
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Table 1 Typical summer load of Chongqing in 2015

If Bz /h )4/ MW

Bt /h %/ MW B /h D%/ MW
1 591 9 1864 17
2 476 10 2079 18
3 456 11 2 047 19
4 373 12 1879 20
5 361 13 1673 21
6 465 14 1635 22
7 823 15 1633 23
8 1181 16 1733 24
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Fig.2 Typical summer load characteristic curve of Chongqing
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Table 2 Parameter setting of V2G EVs on power grid side

Z B ZHUH

SOC, 0.6

SOCoin 0.3
AR/ (A - h) 100
R IR/ kW 15
e K TR/ kW 20
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Table 3 Parameter setting of PSO
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F4 BRHKX 2020 FFFHABH R
Table 4 Typical summer load of Chongqing in 2020

MEB/h IR/MW || BB/h SPR/MW | BB/ ZIR/MW
1 946 9 2 982 17 3 054
2 762 10 3 326 18 3534
3 730 11 3275 19 3 845
4 597 12 3 006 20 4234
5 578 13 2 677 21 4 328
6 744 14 2616 22 3 458
7 1317 15 2613 23 2 470
8 1 890 16 2773 24 1 560

x5 ERMR 2025 FEFHABA RN
Table 5 Typical summer load of Chongqing in 2025

i BL/h Ty # /MW i Bt /h i3/ MW i B /h TR /MW
1 1531 9 4828 17 4944
2 1233 10 5 385 18 5721
3 1181 11 5 302 19 6 224
4 966 12 4 867 20 6 853
5 935 13 4333 21 7 006
6 1 204 14 4235 22 5597
7 2132 15 4229 23 3999
8 3059 16 4488 24 2525

x6 EXRHIK 2030 FEFHBH GG
Table 6 Typical summer load of Chongqing in 2030

i B /h T3/ MW i Bt /h )& /MW i B /h 3R/ MW
1 591 9 1 864 17 1909
2 476 10 2079 18 2 209
3 456 11 2047 19 2 403
4 373 12 1879 20 2 646
5 361 13 1673 21 2 705
6 465 14 1635 22 2 161
7 823 15 1633 23 1544
8 1181 16 1733 24 975
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Fig.3 The load curve before and after the interaction of EVs (2020)
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Fig.4 The relationship curve between the objective function value and the number of iterations
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Fig.5 The load curve before and after the interaction of EVs (2025)
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Fig.7 Grid load curve of users with different participation degree (2020)
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