$52% 9519 1 whHRERY S ER Vol.52 No.19
202410 H1H Power System Protection and Control Oct. 1, 2024

DOI: 10.19783/j.cnki.pspc.240546

R EE PR IEN X R EI TR G

A RER, EOEY OB e

(1. EARBRFUAEME DR ERIFHFRELEEIE, ik 200240; 2. EAERLARRIERS
FIRAARIE, B 200240; 3. B EET O HNE & AHRFHRTE, Lig 200437)

WE: MR AGRBER T RIRN FEERRE R, FREAREAREME, AL L Pl K 3R E
WAEFRR, FEAFS W EA. WECREW. B&EJIRE 5868 M4 74 i 5 (centralized EV
charging and battery swapping facilities, CCSF) B A4 g 7o 48 L 2% (1) DG 88 . 15 X CCSF MR R 15 = K L ALE %
ST, SERE T I EV FU fR R T, R0 Y CCSF B/t LI . S5 20 AN B A R AT IR IR
%EM CCSF MM 1 J CCSF () L i[RI A R B HRL R0 -5 53 19X s [l =S4 52 93 #r CCSF BRI FEBLIR -
FHIRNE PR . B RER AT S 12 CCSF 1 Ha P ¥ 7] 18 5 55 J5 T Ak 45 CCSF RIS AT I AL AR

55 456 CCSF W FUBON Rk W 78 TAE AT /R EE . 25 b CCSF /I3 EV P Ah g ik, BA LR aedaE i
fRE MR RRE S . IR AR P E R, BRCMEE SRR R THET IR AR R AL RS .
KRR b AR, AR MR 847 RS

Review of centralized EV charging and battery swapping facility planning and optimal scheduling

YUAN Hongtao" %, XU Xiaoyuan"? YAN Zheng" % FANG Chen’, LIU Jinsong’
(1. Key Laboratory of Power Transmission and Conversion of the Ministry of Education, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. Shanghai Non-carbon Energy Conversion and Utilization Institute, Shanghai 200240,
China; 3. Electric Power Science Research Institute, Shanghai Electric Power Company, Shanghai 200437, China)

Abstract: It is difficult for distributed charging and battery swapping facilities to meet the rapidly growing demand
because of problems such as small charging power, complex scheduling relationships, and low spatial intensity.
Centralized EV charging and battery swapping facilities (CCSF) with a unified dispatching body, clear dispatching
relationships, and centralized communication and management and control capabilities have become an inevitable choice.
This paper first introduces the development background and typical applicable scenarios of CCSF, elaborates the typical
EV load demand simulation method, and summarizes the typical CCSF research status, structural composition and
mathematical model. Secondly, it analyzes the planning research status of CCSF from the aspects of independent planning
and power grid collaborative planning considering CCSF and power grid-traffic network collaborative planning. Then it
summarizes optimal operation research status of CCSF in orderly charging strategy, intelligent charging path guidance,
and power grid collaborative dispatch considering CCSF. Finally, combined with the CCSF existing research bottleneck,
the future research directions are prospected. Overall, CCSF can meet the rapid energy replenishment needs of EVs, and
has the advantages of promoting new energy consumption, improving power grid carrying capacity, realizing charging
load orderly management, reducing the influence of individual difference, improving system operating efficiency, and
promoting system low-carbon transformation.
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Fig. 1 Diagram of transportation network-power grid coupling

AL PIAR S ) CCSF, 1 e H A
HRBAT/ A REEETIR BV G /SRS
MRS TR, RS SR SRR AN AR AT
I3 5 L U3 S0 B30 B[R] R RIAT AR 32 4T PR D5 T
XTEUVE I FEBCRBEAT RGBS Ja T B AR
H R AR R P EIERI . T BV T
R R e A R S AR AT 47 57 45 e M A 055 75 i 3
T Bt g g7 1 o

1 EVEPFRHLBRIELRES

BE% EV BCEIEKATE R B A, 24
R A RN 2% [B) PR RS R R PR 1], AR R I A
WL AR R BT A, Rt EASR—
PR AR, WEE AL, FHERER R X
BRI e =0, B A7 R 6 I
CCSF EA T KR e 7.

1.1 BV THEHE5RFER

HAr# MM EV AR T EARER. |
WRTE. BRI 78 i AE, A [E AR
KAVEITHRHE. T8 FBUREX L 1.

R¥E EV AFI 7S A e 0 2, W I
EV 5545 3 3 B2 55 9 45 A 370 e FEUAR SRH 4 A A
X, HApEf N T AR R, £
e B AR P A, 5H 7 AR ik
SR JE o A e e R AN ], AR AR



ik, &

LIRS T e 4 B B LRI AR AR IS AT B TE 4308

- 159 -

BAG— R, 7 80k NRIE T 2 7t
ARG, LI Z AN A P . EV &%
i 25 158 B AT AR LR 2.

F1 EIH EV RHEERX

Table 1 Conventional EV charging mode
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Fig. 2 Diagram of CCSF service mode on highways
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Fig. 4 Diagram of CCSF service mode for CCSF
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