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Abstract : To address the issues of high energy consumption and traditional management lag in urban water
treatment plants, this paper focuses on researching energy consumption monitoring, prediction, and
management in waterworks. An LSTM-based energy consumption prediction model for pump stations
was constructed, revealing that the model achieved excellent prediction accuracy with a learning rate
of 0.001 and a two-layer LSTM configuration. The "multi—initial value optimization + SQP algorithm"
was employed to fit the characteristic curve of a single centrifugal pump, resolving the issue of fitting
accuracy. Energy consumption data from various modules were integrated, and an intelligent energy
consumption management system was developed based on a five-layer architecture of "perception—
transmission—-data—-model-application". This research enables intelligent energy consumption
management in waterworks, providing technical support for water enterprises to reduce costs, increase
efficiency, and achieve the "dual carbon" goals.

Keywords : energy consumption prediction model for pump stations; characteristic curve of a single
centrifugal pump; energy consumption management system
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