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Real-time scheduling strategy of electric vehicle based on vehicle-to-grid application

CHEN Kaiyan, NIU Yugang
(Key Lab of Advanced Control and Optimization for Chemical Process, Ministry of Education, East China
University of Science & Technology, Shanghai 200237, China)

Abstract: As electric vehicles become more popular, their impact on the power grid is also increasing. In order to enhance
the cooperation between electric vehicles and power grids and make full use of the high flexibility of electric vehicles in grid
energy dispatching, this paper proposes a real-time dispatching strategy for electric vehicles based on V2G technology. To
reduce the cost of charging and power loss, an electric vehicle scheduling model is established. Then, the grid node
performance is analyzed by constructing the network loss sensitivity index, and the time-of-use electricity price is determined
based on the grid load. Finally, the power flow calculation and convex optimization algorithm are used to solve the electric
vehicle charging and discharging optimal strategy in real time. The proposed strategy is verified by IEEE 33-node

distribution system, and the influence of electric vehicle penetration and V2G ratio on the cooperation between electric

vehicle and grid is analyzed.

This work is supported by National Natural Science Foundation of China (No. 61673174).

Key words: electric vehicle; vehicle to grid; power loss; real-time optimization

0 3l

HL &7 4 (Electric Vehicle, EV)/f ) —F i FHiE
AR FHORRRT A TR, AR R R
ZATH . B VR RGP HBE R B A
Thim, HW W) RGMREm 2 oK. BARIR
AT HRER B BAT A BAT BRI E H RS
BUE, e LASEIRANR S B R (R B o AR FL B4
ARG, WSV W I TR) 23 A 5 H Y A7 i AR AL
AR EW G, BRI I 2 R R fR R OK,  JRIEAE
I Z 78 LR SR/ o DRI LA YR 42T 78 WAl & ol

HETIH: BRARMFAELTE FB(61673174)

PRI 22, A H IR TE KW R o KR FELEDYA
ZEIRTC MR 7o H DU AT fE ) H I AR S 1 A AN
AT 35 NI HE2:87 178 N

LBV A A A ey SRR P AN L 45 1 RS 1
M PREEYE. Ak, 55 r By B f it ]
Tt H W (Vehicle-to-Grid, V2G)IFIRE 11, RIZIEHLBNA
ZERE TR ST, ] R i g T, A i A
TR 5 S 78 0 A V2G AR, KBV 4 78 i
AT AT LR, InsRZEZE . ZEMZ R EME, A
AT DL — 20 B AR L sV 4 7 P A R X 45 AR
SRR LIRSS R, 5 E R A7 T T RO,

R HENVR G T A e, SCHER[81R T —
T b UL, AR AR ORIE HL RS B RIS



2. ® ) %S5

MR TR R, SRR P R R R A
MG AT M IAT S s SCRROTLA T8 Lt B 7
HUSA /N FbR, B T HBIy4E 0 I e R A%
(RI T 3 59k S DU HEL R v 78 L B A PR RPN 5
SCHR[10782 AR A 11 i 3704 7e ri R 2% 00 e A8
B, RS FE B 7e kAT 2 H AR AL
LRI W] BV AT e g i nT LA R] I S A
Hbr, RORE o (HARE & HIZhA- R R M K,
BORF BV CAAIAE— Pl B R K DA

A s LB R RORUE P, SCRR[11]
S IR A T B AT OB RE D i i Ehi]
XS AT U RE . REWAS 52 s SCHRT12]4E 3 2
HL R D3 BRI A5 P B 9 T 5 EE L D (R LB
LR TS S, AR IEE R A kAR s SOk
(1373 e xt A LB A S B e v iR AT H LAk
A HL Bl S AT ) Ay 2 BE G R e
ek . XEEHFTTIRHAIA] V2G HOR, EARLER T
FEI3 % & A FE I DA ORI VP 48 b, iR
JE SRk Z SE PR

et BIRO T, ARSCRRH T RhES o A R
(RIS SN T BE SN, R R rE 34 AT
A RrEdl. BB RS S IM EPMERE ),
MR R R BB R AR AT T PR RS, R LBl
TEFRAT N S URAE 5, BRI A
PSR TSN AR, B DRAIEFZIN S 7e "i AT 55
MIHTSE NI MBS V2G DhReRAR7e HUk
AR EL P PR PR 453 BSOS 5 [ LA T L P A7 e 3
FETH L RROE PRI CR «

1 EEREIRERE

LY P SR ph R s AT
L1 VY g G P P o e PR BRIV RN
PR R Ly, BASREE. BAifE BT RE
LRV N YNGR val TR MWD E S
Wi 1 s, AERSRREER AR M)E, H
7 E O LA E BN TR AT H AR, PRI
R BN IR R SR A A B
Lo FEANHRRIN TR, HEPE AL Tl i EER
A&, HFRAT R B2 L S O A AR
UEAZIN S8 BT 4 7e VA 55 (R RT3 1 8 eIl
R RESRIS, I AE L BH A Ik 21 I TR) R HL0)
LA

VRO R R BE A B0 R, Rl T A
S ARy o (I T B o 8 v e AR AN I ] B 11
THRIS 258 BT A N R RSV A 8 . BB

22N RSO T LA EIR ().
H™ =1 1 (1)

Horbte B 3 AR TR s £

RIS s £ S PP e ) b S I

F Y A HLRE 5 5 K
1 RESEIRERE
Fig. 1 Electric vehicle scheduling model
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Fig. 2 Optimization range of each time slot
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Fig. 4 Real-time optimization flow chart
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