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Research on optimization methods for electric vehicle demand response based on
electricity-carbon customer directrix load
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Abstract: Electric vehicles (EVs) have great potential for implementing demand response and regulating power loads.
However, existing methods mainly rely on price control and load baselines, with single response objectives, and do not
fully consider user-specific needs and system uncertainties, making it difficult to achieve desired user incentives. To
address this, an EV demand response optimization method based on electricity-carbon load baselines is proposed. First, an
EV node electricity-carbon coupling demand response model is developed, considering parking demand variations,
charging randomness, and dynamic carbon emission factors. Then, a customer directrix load dual-objective game rolling
optimization framework is introduced, incorporating a day-ahead and intra-day rolling optimization model and a
dual-objective leader-follower game between the distribution network and EV users to set more precise customer directrix
load. A joint game optimization algorithm is proposed to reduce computational complexity and iteration time while
ensuring global optimality and overall solution effectiveness. Case studies show that the method optimizes
electricity-carbon balance in the distribution network, effectively reduces EV user response difficulty, ensures mutual
benefits, and provide a reference for accurate baseline setting.
This work is supported by the National Natural Science Foundation of China (No. 52177100).
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Table 1 Comparison of comprehensive parameters of response objectives of four kinds of pre-day CDLs
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Table 2 Comparison of comprehensive parameters of electric vehicle response under four kinds of pre-day CDLs
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Table 3 Comparison of comprehensive parameters of pre-day and intra-day rolling CDLs
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Table 4 Comparison of comprehensive parameters of response results under pre-day and intra-day rolling CDLs

- Y3 ¥ 5 3 A Y47 5 5 4 . i £ XA
BB e S L L o ) Tl kg o
A TG i 5 /% A TG ] 2R /% BSA TG
H A1 A B AT R T 63 322.55 16.67 24 892.34 19.05 9683.78 227 670.48
I AR 1 st BB 7 A A 28 T o o2 69 545.54 85.45 29 563.75 80.53 7829.2 18 754.22

5 £ip

KICEIXT A BV 75 R B A 5 b8 1 28 Y i
Ni. FEEFERZETE . RGN S BRHEBL A ]
A, R TR TR AR LR 1 BV R R I N4
i e ARG NAT U R Zh S B R 1
PARIEAN AT pi 5 R ZE 7, HtR bk . dt—4,
R PRI A RS H ks, % CDL XU H brid
R BNAAESL X WZ FELRPE 2 H brfiifb il i,
FEH KKT-NSGA 5%, B T IFHERERE. 455
TIEARET IR, A R A= B A B o BT R B,

AT R R S AL T T TR S HE LAY, A
SHETUF A2 (4 TR SE IR AR N . H AR B AL
HMEHATIAL, TR R ST M R Biah 211
BHbR, HRAmNARETTEREMALER, X
OREEF R 2R o 253N T2 T g2 () EV
i R B ER A, AR AR A R, R
P s R IEAL IR 2%
ASCHARZERE EV 875 8] 78 FA A% 5%
IR &R R, FHE—L 08 EV SEPR7e AT AL
R, Mifigt—H 583 BV FATHELR ¥ 75 K B
HUHDRE 2 e B 7T A



Mwieh, S5 R HUBR UG HELR ) FL B A SR AL T T T - 35 -

B3R A
F M BEIREFRBNIE
Table A1 Electric vehicle charging price
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Table A2 Parameters of generator set
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Table A3 Electric vehicle parking parameters
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