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Abstract

To balance the contradiction between low-carbon performance and economic efficiency of the photo-
voltaic-storage-charging integrated platform connecting the transportation network and distribu-
tion grid under the “dual carbon” goals, this paper systematically reviews dispatching strategies for
low-carbon and economic synergistic optimization. The dispatching architecture evolves from cen-
tralized to edge-cloud collaboration; synergistic modeling includes weight coefficient method, con-
straint transformation method, and Pareto optimization method. To address uncertainties in pho-
tovoltaic output and charging load, stochastic programming, robust optimization, distributionally
robust optimization, and model predictive control are employed, balancing conservatism and com-
putational efficiency. The platform participates in carbon markets such as green power trading, car-
bon inclusion, and CCER, combined with demand response and Stackelberg game for user interac-
tion. Results indicate that existing studies suffer from insufficient multi-timescale coordination, low
carbon flow tracking accuracy, unrealistic game models, and weak algorithm interpretability. Fu-
ture research should focus on digital twin-based virtual-real collaboration, explainable artificial in-
telligence, source-grid-vehicle-storage-carbon multi-dimensional synergy, and cyber-physical se-
curity defense.

Keywords

Integrated Photovoltaic-Storage-Charging, Low-Carbon Dispatch, Economic Optimization

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|15

UK HFRRNAEE SR R, IEAEIRZI I E R REIE A 5T R R . 2020 4E
FEFEH 0K B s, XREIRIHLT 5 F R MESE I 1B A ZORAE TN . FEAH I FET, 2030 £E3K
R R EARA S 6000 FAR[1]. Jeflze— iAo Gl AL i 06K R R G5 HBhit
PRGN, ORI I S R OB RO BR AR . AR, (KB A S AU IR A A PR, R
PRAET I TR REHEIL . AR5 5 S RRAE TR IC AR e & AR o A SCRGEERIR T A (R A 5 257 Pk )
AL EE SN, DI & R R IR S5
2. AER—FUFERERASRKZITHE

Tl 78— AT B FIRBR 55 ) [RIZ AT W EE & PR A T8 P2 28 AN B BRI AT HLELA L, AT 5k
X B SR B b s EIL 2 P R R AR AT AR, D AL 5 AT B, SRR i P S IR AT 1)
B REABRILAL BALEE, O S RSN v SR AR
2.1. FE AR

T TS — R G BT BE A 2 SCEL AR BR 2 T U Rl AT Bk, 22 7 1 AR Ap a8 90 A 5,
P A0 2= 0 R AR (e ik«

Ferp U — AR R 2T G RAT PN A BRI . LTS 5484 T A 258 Sl 4R el
PRE, (HAFFEBAE AR R R i b XU s I B A B0H0s 2 i 3 55 i AL, ol DA A2 S i) 515 R %

DOI: 10.12677/aepe.2026.143023 225 CEVARST: o 5si 0


https://doi.org/10.12677/aepe.2026.143023
http://creativecommons.org/licenses/by/4.0/

CE R

AR R[2]

AT T Z AR RS, Kobih, fEEE. oS @By A R R Rk, Ei A 4R
BRE AR ) S A AE ATV AR R YELE, (R ISR SR A RETE AR KRS A2
(ST (R

W RZEREE T PR E WS, CBON Y RN RGN Wk 1 s, %20
FTNZE VIR EEOURMES, BRER S, HEME. PCS 55). &l 5 EAZ% M. MQTT/Modbus
TCP HhisOFMIF RIS 4 1 Z (o B TFRIBEEL, Nacos £ TR A ALELSE) . TEMEL IR % 2,
PCS (Th3H4 R 50) 5 57 B F AN AC I FEL 2 R 1 s ftRE R GUR A 1 ST RE 20, ELIR D se A s il
FEHAE BT RBNVR G JEM AT AL RTU/PLC AR AR 5 41 ST 8 R AE AR I 1 0815 2 b )il
Z M %l E MQTT/Modbus TCP WhSUE ML &M a6, SEIR 2R py s N4 h],  anTh e
HEPREE . RS HESCESE . JFRIBHESCIEE P oV 6 KRS RS, SEPlor 8 2 /N 1) 45 fi A 5
W, an HATEEE TR BRI TN AN AL S TR AR

f BT Bl \
i

s/ R R
# Mt pes = %U BRI
i3 RS i
'

AREErRIE: %
#HE. AIRE

& : = L RTU/PLC
g R BT o
mysaL/Bt SR
B | — BETHIER
~

B
GEITHIE.

\ )

;g SRTHEHIR PR

£ ST HUTIER EEREI RS

5 (FIER

1= 1 { FRR/E4IBR (Maven GitDocker) | )
!' F E T o pes GREGFE RS ! 1
- : :
LB : WebfR %% Minlo ;
o : Git MiEREE |
: % I J (RTU/PLC) | |
B i SR (pc) i
R lmewsers S motn ey /

Figure 1. Edge-cloud collaborative dispatching architecture of the photovoltaic-storage-charging integrated platform
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Figure 2. Centralized architecture

2. Eh R E

S
HH=

S ERE SRR e

Figure 3. Distributed architecture

B 3. A ZaE

— [
- = - -
SEHME | R + ik | IBER

Figure 4. Edge-cloud collaborative dispatching architecture
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Table 1. Comparison of three multi-objective collaborative optimization methods
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