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Edge Intelligence-oriented Method for Orderly Charging of Electric Vehicles with Matched Charging Piles
WANG Mingshen, PAN Yi, MIAO Huiyu, HAN Huachun, ZENG Fei, YUAN Xiaodong

(State Grid Jiangsu Electric Power Co. ,Ltd. Electric Power Research Institute,
Nanjing 211103, Jiangsu , China)

Abstract: In response to the problems of insufficient consideration of charging pile resource constraints, low
practicality of time-domain discrete models, and inadequate description of peak shaving capabilities in the current
optimal scheduling of electric vehicles at charging stations, an optimal scheduling and peak shaving response
capability evaluation method for electric vehicles oriented to edge intelligence was proposed based on the
consideration of vehicle-pile matching. Firstly, an electric vehicle regulation and control architecture for charging
stations oriented to edge intelligence was proposed. Secondly, time-domain continuous variables were used to
represent the charging period, and a model of electric vehicle load and future available charging piles was
constructed , with the introduction of a vehicle-pile matching matrix and constraints. Taking the guarantee of user
charging demands as the primary goal and combining with the reduction of charging costs, an optimal scheduling
model was established. Then, considering the translation constraints of electric vehicle loads under different peak
shaving response capacities, a peak shaving response capability evaluation model was established. Finally,a typical
scenario of an actual charging station was analyzed as an example,and the proposed method was compared with the
traditional method that does not consider matching charging piles and time-domain discrete models to verify its
effectiveness and practicality.
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Fig.1 Electric vehicle control architecture for charging

station oriented to edge intelligence
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Fig3 The satisfaction of electric vehicle charging

FH P 2 FT N, W BT P A R IR A
oS —2, X5 EL AT A, SR K
1) ELARAE 5 H P AT Fe i B se Ll S B A G
AN FH P B S A I 1) B A A — T DL T, X
FH T 70 H e DA IR T R DT TG 1% 78 H A % T R ke, b
HOH P HE BB TR B 2 fn bl AR R A Dy =X
AIAL, 2L BE TR 0 T SRR I ] 5 e T 5
PRBE T B G O, 31X 32 2 KR TS A FEAE ] P oa]
AR 1 B 2200 5 15 R E B 220 22 ] ) i B B[]
& B A SR 2 5 1k BE 08 B K I 3t ) 1 FH 11 58
HL AR DA AR

P& 3 A R 1) e B s B S FL IR R T
R R R BT . 0 R TE i R R
1o 2 W P S B e H a9 T R o Y 25 R R
Ko W3 a2 i B 7 0T A 5L 3h
TRAEAFTE 220, BB B 7 20T A 23 MR RE W
FEFE LR . X AG a8 T 20 Oy U Re T S
M) 17 P P e SR 38 A I R AN N A R
], 57 70 Fh i AR 1) 78 H SO 3 L RE R KRR
FE L R P R . R2 WP R
oo SR AE PR B2 T =TS A e A X LR



IR, F O ALF G ERACEXCHAERF ARG K

B A AR 20265F H 564 F 4

®2 ARREERBEEREIL
Tab.2  Comparison of the satisfaction degree of

users’ charging needs
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Tab.3  Matching of electric vehicle charging

power and charging pile power
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