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Practical Experience in Fault Diagnosis and Technical Upgrades for Auxiliary Machinery
Systems in Water Conservancy Projects
Mingming Zuo
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[Abstract] As the core nodes of the national water network system, the safe and stable operation of water
conservancy hubs directly impacts flood control safety, power generation efficiency, and water resource
allocation effectiveness. The auxiliary machinery system, serving as the "blood vessels" and "nerves" of
hydropower stations, primarily consists of hydraulic oil pumps, industrial water pumps, and various control
valves, undertaking critical functions such as speed regulation, lubrication, cooling, oil pressurization, and valve
operation. However, due to prolonged high—load operation, medium corrosion, vibration impacts, and harsh
environmental conditions, the auxiliary system is highly susceptible to mechanical wear, electrical failures, and
control malfunctions, becoming a critical vulnerability that compromises the overall reliability of the hub. This
paper provides a systematic review of common fault types and mechanisms in oil pump, water pump, and valve
systems at water conservancy hubs; conducts an in—depth analysis of condition—based monitoring—driven fault
diagnosis technologies; and details comprehensive technical retrofit solutions for aging equipment, including
frequency conversion drive applications, intelligent upgrades of hydraulic systems, and modernization of valve
actuators.
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