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Abstract . For the vehicle route optimization problem of mixed fleet, considering the impact of multiple charging sessions for electric
vehicles, the configuration ratio of mixed fleet, and vehicle loading on energy consumption, a total cost including fuel consumption
cost or electric vehicle energy consumption cost was constructed as a mathematical model, an improved genetic-variable
neighborhood simulated annealing algorithm was proposed, and the feasibility and accuracy of the algorithm were verified through
examples. The simulation experiments showed that the mixed fleet mode reduced the transportation cost by 25.8% and the time
window penalty cost by 91.2% compared with the all-electric vehicle distribution scheme and reduced the carbon emission by 62.2%
compared with the all-fuel vehicle distribution scheme. Aiming at the mixed fleet path optimization problem model, compared with
the traditional genetic algorithm, the genetic-variable neighborhood simulated annealing algorithm could obtain the optimal solution
faster, verifying the effectiveness of the algorithm. According to the analysis of the impact of the mixed fleet allocation ratio on the
model, the optimal solution could be obtained when the optimal allocation ratio is 1:1.
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Fig.7 Multi-index analysis of electric vehicle
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