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Design of Pump Station Automation Control System under the Background of Smart Water
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Abstract: In the context of smart water conservancy construction, traditional pump station control systems have many problems such
as excessive manual intervention, low level of informatization, and poor system integration. This paper proposes a pump station
automation control system design scheme based on Internet of Things and cloud computing technology to address these issues. The
research adopts a hierarchical and distributed architecture to build a complete system framework including the field equipment layer,
communication network layer, data processing layer and application service layer. Its core is the PLC+SCADA structure. With the help
of industrial Ethernet and 4G/5G wireless communication technology, the remote monitoring and control of pump station equipment is
achieved. edge computing equipment is used for real-time collection and pre-processing of key parameters such as pump vibration,
water level, flow to build a data driven operation mode, and deep learning algorithms are introduced to complete the status prediction
and fault diagnosis of pump station equipment. At the same time, a water level adaptive control strategy based on fuzzy PID is
designed to effectively solve the problem of the response lag of traditional PID control in changing conditions. The experimental
results show that the system has significant advantages in reducing energy consumption, improving scheduling accuracy, and
extending equipment service life, resulting in a 15.3% increase in pump station operating efficiency, a 21.7% decrease in energy
consumption, and a 32.5% decrease in equipment failure rate. This study provides new ideas and technical support for the automation
control of pumping stations under smart water conservancy conditions, which is of great significance for promoting the development
of water conservancy engineering towards intelligence and networking.
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