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Application Analysis of Variable Frequency Speed Regulation Technology in Energy—Saving
Operation of Pump Stations
Wei Wang

Guihai Yangshui Management Office, Water Resources Department of Ningxia Hui Autonomous Region
[Abstract] With China’s implementation of the “dual carbon” strategy and optimization of energy structure,
energy conservation and emission reduction have become core issues across various industries. Pump stations are
key infrastructure with prominent energy consumption issues. Pump equipment accounts for more than 20% of
total industrial electricity consumption, and a large number of pump stations operate at traditional fixed speeds,
resulting in serious energy waste. Variable frequency speed regulation technology, with its excellent speed
regulation performance and significant energy—saving effects, is an important means for energy—saving
transformation of pump stations. This paper expounds its basic principles and application advantages, analyzes
the characteristics and energy consumption patterns of water pump systems, constructs an energy—saving
theoretical model, and shows that reasonable application can save 20% to 50% of electricity consumption in
pump stations, improve stability and automation level. Finally, it discusses technical challenges and development
trends, providing theoretical and practical guidance.
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