rE®E I RKFFR
Fa1HE FHaW J. University of Shanghai for Science and Technology Vol. 47 No.4 2025

E S 11007 — 6735(2025)04 — 0471 — 10 DOI: 10.13255/j.cnki.jusst.20240802001

E TR IR ERNNEREE N YL H 55

¥ B ;‘ér;w%l #

(1. R 3 TR BH2ERE, g 200093; 2. b ifg A BRI = 25 B RL4A 5 B 5 8 68 TRE% e, B 200093)

WE. AAZ A MR EXER, DRAKEETAIR, AFREDR. LHAEAE
SEAMBMERR ZAAGETRH-NTEE ﬁ(‘%ﬁ?miﬁ%»&)ﬂ%%%ﬁio RE—FZEEZTH
WA, SIS TFETRAERRALS LEMKA, SASAEITRIALR., ATAHRBELRK,
M A S Ron R ARARA, EI R AT 5 F KR £ R 5 Ak & B R oA, sk, FIA
P A B X S Lk Ak Rk A, R BT B AR R @ Ak R X A b e PR IE AT Rk, E— TR
bR A GARBRIBATRE S . BJE, KA CPLEX KRB AT BEKACAER AT AR KM, HpBI LR K
B, IREMIBEIRT EEREARAZTATERTPI SR, BAKEE 5 A 18.98% F=
14.99%, BiE T PT3RAER R 77 ik 64 R 20t

KEIF: WEMAER; ZHEAZNMIE,; RBEE RN RHAE; wHAEABS
FESES: TM 73 XHERFRERD: A

Bi-level low-carbon pricing mechanism based on electric vehicles
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Abstract: In order to coordinate the interest relationship between multiple subjects, the bi-level
optimization model taked the energy system operator as the main body, the load aggregation operator
and the electric vehicle charging station as the main body. A multi-factor pricing mechanism was
proposed to guide the lower level to participate in the upper optimization, so as to achieve mutual
benefit and win-win results of multiple stakeholders. Secondly, based on the load dissatisfaction
coefficient, the load demand response utility model was constructed to realize the trade-off between

economy and satisfaction of the comprehensive load demand response. In addition, the stepped carbon
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trading mechanism and carbon capture equipment were introduced, and the coordinated operation

strategy of new energy power supply to carbon capture equipment was considered to further improve the

low-carbon operation capacity of the energy system. Finally, CPLEX was used to iteratively solve the

bi-level optimization model. The results show that the proposed pricing mechanism reduces the upper

carbon emission and the lower load interruption power, by 18.98% and 14.99% respectively, which

verifies the effectiveness of the proposed model and method.

Keywords: bi-level optimization model; multi-factor pricing mechanism; dissatisfaction coefficient;

carbon capture; electric vehicle charging station
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