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Design of Automation System for Water Supply Pump
Station and Research on Harmonic Suppression Technology
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Abstract

Based on the major livelihood project of the expansion and renovation of the booster pump room at the Shazhou Water Plant in
Dunhuang City, this article addresses the pain points of outdated equipment, high energy consumption, and severe data isolation
in multiple water sources at the old pump station. The author, as the project technical leader, led the upgrade and renovation of the
automation system for the entire plant. This article details how the author designed a redundant control system based on the Siemens
S7-1500 series PLC, constructed a fiber optic ring network covering the three plants in Shazhou, Qilizhen, and Shazao Dun, and
innovatively introduced active filtering and reactive power compensation technology with a 7% reactance rate into the low-voltage
power distribution system, solving the problem of harmonic pollution in the power grid caused by frequency converter group control.
Through this technological transformation, a modern management model of “unmanned duty and less personnel on duty” was
achieved at the pump station, with an annual comprehensive electricity saving rate of over 15%. This study provides a replicable
technical template for the automation upgrade of long-distance water supply pump stations in arid areas of Northwest China.
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