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Table 2 Comparison of single objective optimal

scheduling results between two scheduling strategies

O IR / kW BTG 2 1 AT 22

M/ d fegeidl ACSCE (5 ARSCE RS AR
BESms M BEOEME RN BENEN ARG

1 13384 12509 05792 0.6974 112790 53352
2 13474 12591  0.6759 0.7037 106230 50359
3 12279 12172 05518 05582 91801 36622
4 13182 12822 04514 0.6499 106360 43777
5 13567 12323 04368 0.5639 123356 56932
6 14002 12358 0.5632 0.7326 113656 45635
7 13699  1.1989 05689 0.7986 96385 36985

TEAGGEVH FE AW |, AR I Be iy SOLTE A
HPRUE 2 BT IF B B 4 R R, IR A5 2 K A4 94
JEGERA—TE S R DI 5 AN ST 4 22 IR IR Bl
DA EE SR PRI T H 1 F3000 LA R S 4 AR $31
0, DAt T DA 2 JRy ) o JEE S Rl R 2 K R JEE 45 2R
Ao MR 2RI, AR B M R T, A SO EE SR

W 18 DA P ] 45 SR B G T 1 e ) e s

2 ARG B2 g 5 B H AR A A 08 B SR s A
JEASTR], PR Z2 E AR AR I 2 5 s 5 Sl ot 3 152
Wi PR 2R, B UHARARZ SR I I A —E R IR .
2 ol 2 SR W 1) 22 L BR 01 9 2 25 2R 0 e fn 5% 3 i
TNo HIZRTTRN, AR TR GE 1 B SRM , AR SCH B2 SR ms
TR B AR S RERAT —E R, BARIETH
1 25 [ AN B R, fELIE: DA 4 TR IR ] )RUBE %) 45 211111 75 477
BA— @I X 0 I AS SOl S BE A8 75 RAIE
C P, 1) 453 Ak T S5 AR AR AP B TR B SF- 3 £ 7 it £
FETEV sl 94 KU A RE T, AT SAIE T Fir 4/ gt
SIS AR

F3 2MIFAERENS BRAIEELSRITLL

Table 3 Comparison of multi-objective optimal

scheduling results between two scheduling strategies
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Rolling optimal scheduling considering electric vehicle users’ willingness
WANG Yubo,GONG Qingwu,QIAO Hui,LIU Dong,ZHANG Jinxian
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: After the grid-connection of large-scale EVs(Electric Vehicles) ,their disordered charging and dis-
charging behaviors will bring extremely bad effects on the power system. Therefore,it is very important to
aggregate and classify EVs and guide their ordered charging and discharging. However,the demands of dif-
ferent EV users are obviously personalized and diversified. In order to provide accurate services to diffe-
rent EV users,it is necessary to respond to EV users’ willingness. Firstly,the behavioral tendency function
is proposed, which contains the information of EVs’ remaining capacity, future travel distance,charging and
discharging status in the previous period,stop time,and so on,so as to evaluate the willingness of EV users
to actively participate in scheduling. Then, EVs are classified according to the behavioral tendencies of EV
users. Finally,the multi-objective optimization function considering the distribution network loss,the matching
degree between wind power and load as well as load variance is established to carry out rolling scheduling
for classified EVs,so as to determine the optimal scheduling strategy. The improved TEEE 33-bus system
is taken as the example for simulation analysis,and the simulative results show that the proposed method
can accurately response to EV users’ diversified demands,not only meets the transport needs of EVs,but
also improves the whole efficiency of EV charging and discharging, and effectively reduces the distribution
network loss and load variance,and improves the matching degree between wind power and load.
Key words:electric vehicles;ordered charging and discharging;behavior tendency;network loss;matching de-

gree;load variance;rolling scheduling
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Adaptive adjustment mechanism of electric vehicle charging
service fee based on smart contract
GUO Weijia',LIU Dunnan', WANG Wen’,HAN Jinshan', LIU Mingguang',
SU Shu?*,ZHANG Yue',ZOU Mengjiao', YANG Ye’
(1. School of Economics and Management, North China Electric Power University, Beijing 102206, China;
2. State Grid Electric Vehicle Service Co.,Ltd., Beijing 100032, China)

Abstract: In order to solve the problem that the traditional centralized unified pricing of electric vehicle
charging service fee is difficult to meet the accuracy and flexibility requirements of the new-type power
system, an adaptive adjustment mechanism of electric vehicle charging service fee based on smart contract
is proposed. By establishing the optimization model of charging service fee considering the benefits of both
buyers and sellers, the charging service fee is optimized from two aspects of the benefits of both buyers
and sellers and the load guidance demand. At the same time,the smart contract technology is used to for-
mulate a more accurate and targeted charging service fee adjustment strategy for a single charging station.
The simulative results show that compared with the traditional pricing mode, the proposed adaptive pricing
mode has significant advantages in load guidance ability and benefit level of both parties.
Key words: electric vehicles; charging service fee;pricing optimization;smart contract; particle swarm optimi-

zation algorithm
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Table Al Scheduling results of single objective optimization
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Fig.A3 Scheduling results when only considering load variance
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Table A2 Scheduling results of multi-objective optimization
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