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Objective: To address the operational challenges of traditional pumping stations and explore
the application path and effectiveness of digital twin technology in the operation management of
pumping stations. Method: The study used the concurrent operation data from the first year before
the technology application (January 2023 — December 2023) and the first year after the application
(January 2024 — December 2024) as the comparison benchmark. Taking this hub as the research
object, based on the existing 1419 monitoring and sensing points of the project, a "perception —
transmission — modeling — application" four-layer digital twin system was constructed. Through the
deployment of intelligent equipment, the establishment of virtual and real models, and the development
of application modules, the entire process of intelligent operation and maintenance was realized. Core
indicators before and after the application were compared and analyzed, and verified statistically.
Results: After the technology application, the inspection time before the unit starts operation was
shortened by 83.3%, the accuracy of equipment fault identification increased to 95%, the processing
time was shortened by 73.3%, the unit energy consumption decreased by 21.9%, the water supply
guarantee rate reached 99.8%, and the cumulative drainage efficiency during typhoon defense was
significantly improved. All indicators were optimized with statistical significance (P < 0.05). Conclusion:
This technology can enhance the operational efficiency, safety and economy of pumping stations,
promote the transformation of the operation mode to data—driven intelligence, and is applicable to the
digital transformation of various pumping stations.

digital twin; pump station; operation management; intelligent operation and maintenance;
indicator comparison
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