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Abstract: Based on the multi-level, complex supply and demand and dynamic topology characteristics
of the new energy vehicle supply chain network, a supply chain virtual network that can highly simulate
the real structure and risk propagation mechanism is first established, providing new ideas for reducing
the risk of cascade failure and improving network robustness. A multi-level supply chain virtual network
generation algorithm is proposed based on node degrees, competitive advantage coefficients and other
factors. In the network evolution process, priority connection and priority exit mechanisms are used to
simulate the entry and exit of enterprises, and cascade failure algorithms and three risk transfer strategies
are used to reveal the micro mechanism of risk spread. The results show that when a core node fails, risks
are easy to pass quickly and cause multi-node cascade failures; the remaining capacity allocation strategy
is more conducive to improving the impact resistance of the supply chain network; the built virtual
network is highly similar to the real network in terms of risk spread range and impact strength, and can
accurately reflect the cascade proliferation process of node failures in the network. The research in this
paper provides a new approach with practical value for structural optimization and collaborative
prevention and control of new energy vehicle supply chain networks.
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Fig. 4 Netlogo simulation interface
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Fig. 7 Influence of tolerance coefficient on network
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Fig. 9 Comparison results of different transfer strategies
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Fig. 10 Effect of changes in tolerance coefficients of two networks on impact strength
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