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Abstract: The integration of time-of-use (TOU) electricity pricing policies and vehicle-to-grid (V2G) technology offers
a groundbreaking strategy for load balancing on power grids. To explore whether this strategy can optimize the logistics
costs of the transport fleet and increase the profits of logistics operations, the study introduces a multi-objective mixed
integer programming model that accounts for customer demand, electric vehicle (EV) travel speed, energy
consumption, and charging/discharging strategies. An improved version of the non-dominated sorting genetic
algorithm- II (NSGA- II') is developed to minimize the fleet’s total distribution costs while maximizing profits from EV
discharging. Numerical experiments on diverse instance types reveal that the proposed methodologies adeptly optimize
travel paths within constrained timeframes. Results indicate marked reductions in fleet distribution costs and increased
profits from discharging, while also supporting electric utilities in maintaining efficient grid operations. Ultimately, the
strategy of integrating TOU electricity pricing and V2G technology fosters an optimized electricity usage framework
that benefits logistics companies, power utilities, and consumers, creating a synergistic relationship across the sectors.
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routing problem; multi-objective optimization; improved non-dominated sorting genetic algorithm- II
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INSGA- 11 F£7%H Matlab R2022a 1%, £ CPU
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4.2 LT
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GG IR A (BAAL: J8), FC Jy HL 3 28 i 5E 156 ) RleA
(A7 J0), TC 9 HL B ZE A8 B B ) BUAS (B4 JT),
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BE ¥ i o L) 2 ORI 2 (30 ), DC A9 PR3 7 i PR R
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FKoRFHE.
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RC101 799.24 450 349.24 0 54.69 20.88 11.07 22.74 145665.40 260.14
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RBCIZE BROAS 1 3 BRI R 2% AL A R R A R
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R3 TREFHEREAERLER
JAS 550 SHE T 1) 7 B/ TS L SR FCI& AL 5 f 78 L/ L SR

N sC sp DE DC DT DN sC sp DE DC DT DN
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RCI03 81527 2181 4622 1585 856 2 800.01 0 0 0 0 0
RI03 83178 5352 10103 3227 1524 2 849,66 0 0 0 0
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RC203 79924 2627 5690 1984 1079 2 80621 -1127 1545 1328 1344 2
R203 83195 3393 6849 2291 1165 2 83232 -1064 600 803 861 1
AVE 80569 4666 9290 3078 1546 233 81253 407 1628 1082  9.53 1

A2 3 (KSRIR 45 AT 40: 1) AR4E SC. SP 5 DN (1)
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11X 0.84 %, “FHIZ S 1.33 WX, ICHAFERE N 50.73 Jt.
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Tt I T2 A0 51 1) 78 B/ F SR 350 0 i 3 R AN ]
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4.2.3 HEXLEL
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N » S = ~ 24 > R S
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