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Abstract

In order to improve the recycling efficiency of new energy vehicle power battery, the urban power
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battery recycling network is improved. Considering the uncertainty of recycling quality and price,
as well as the influence of government subsidies and carbon emission reduction, a multi-node,
multi-period uncertain power battery recycling network location model was established with fuzzy
parameters. By importing triangular fuzzy numbers, this model was transformed into clear equiva-
lence class. Finally, the optimization of Harbin power battery recovery network was analyzed as the
research background, and the optimization results under uncertain conditions are obtained by us-
ing multi-objective linear weighted planning and programming. According to the results, it was
shown that the schematic diagram and geographical distribution of Harbin power battery recovery
network. The results show that under uncertain conditions of recycling quality and price, the opti-
mal solution for optimizing the power battery recycling network can be obtained, which can im-
prove the recycling rate and quality of waste batteries while avoiding resource waste and environ-
mental pollution. And Pareto deep learning is used to determine the reasonable weights of the eco-
nomic and environmental costs of power battery recycling network.
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Figure 1. Power battery recycling network structure
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Table 1. Explanation of symbols for the power battery recycling network model
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Figure 2. Distribution map of recycling service outlets
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Table 2. Distance between recycling center and processing center (unit: km)
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Table 3. Construction cost, operating cost, and recovery/processing capacity of each node
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Table 4. Battery recycling volume at recycling service outlets
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Table 5. Fuzzy number representation
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Table 6. Cost calculation results under different weight combinations under uncertain conditions
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Figure 3. Scatter chart of costs under different weight combinations under un-
certain conditions
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Table 7. Traffic between service outlets and recycling centers (unit: tons)
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Table 8. Flow between recycling center and processing center (unit: tons)
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Figure 4. Network diagram of power battery recycling in Harbin under uncertain conditions
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Figure 5. Distribution of power battery recycling network map in Harbin under uncertain conditions
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