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		Abstract

		This paper studies a real-world electric vehicle routing problem (EVRP), i.e., the EVRP with time windows and battery swapping stations (EVRP_TWBSS). The EVRP_TWBSS considers the routing of electric vehicles (EVs), the determination of each electric vehicle’s battery level, and the selection of battery swapping stations. Its criterion is to minimize the operating costs. A time-discretized and multi-commodity flow model based on extended state-space-time network (TMFM_ESSTN) is established. Meanwhile, an alternating direction multiplier method with variable neighborhood search (ADMM_VNS) is presented to address the TMFM_ESSTN. In the ADMM_VNS, a series of linear augmented lagrangian relaxation (LALR) submodels are obtained via decomposing and linearizing the ALR model constructed from the TMFM_ESSTN. Then, the LALR submodels are solved by using ADMM_VNS iterative framework and the special VNS is devised to enhance the solution’s quality of each submodel. Finally, ADMM_VNS can output the optimization gap between lower bound estimate and upper bound feasible solution in each iteration to guarantee the solution quality. The proposed ADMM_VNS’s efficacy and superiority in solving the EVRP_TWBSS are demonstrated through comprehensive comparisons with other decomposition algorithms. 
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