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Research on Collaborative Scheduling Optimization Algorithm for Hydroelectric Engineering
Rolling Machine Group Driven by Digital Twins
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Abstract: In response to the on-site difficulties of dam filling construction for large high-altitude hydropower stations in the western
region, based on actual high-altitude hydropower engineering projects, digital twin technology was introduced to build a virtual
simulation and on-site scene bi-directional linkage, closed-loop control machine group collaborative construction architecture. By
integrating and optimizing the NSGA-II algorithm with the sparrow search algorithm, an innovative hybrid intelligent algorithm is
proposed to effectively solve problems such as path redundancy, delayed task allocation, and rigid device scheduling in traditional
scheduling methods. Through actual engineering simulation experiments, it has been verified that compared to traditional manual
experience scheduling and single intelligent algorithm scheduling modes, the standby waiting time of rolling equipment is reduced by
21.7%, the overall operational utilization rate of equipment is increased by 14.3%, and the qualified rate of dam filling and rolling
construction quality can reach 99.2%. This research achievement can provide reliable theoretical support and directly applicable
engineering reference for intelligent rolling construction and equipment precision collaborative scheduling of hydropower dams in
high-altitude areas.
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