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[Abstract] To improve the safety and stability of electromechanical equipment operation in large pumping
stations, this paper combines the operation practice of the South—to—North Water Diversion pumping station
and uses on—site investigation methods and risk assessment methods to systematically analyze hazard sources
during equipment operation. Research shows that electrical system failures, mechanical component failures,
control system anomalies, and human operation errors are the four main types of risk sources. Among these,
insulation damage of high—voltage electrical equipment and pump shaft system failures have become key targets
for prevention and control due to their wide impact range and high degree of harm. Based on risk assessment
results, this paper constructs a hierarchical control system of "classified countermeasures — precise prevention and
control — dynamic optimization" and proposes targeted countermeasures such as equipment selection and
upgrading. Practice has verified that these measures can reduce equipment failure downtime by more than 30%.
The research conclusion shows that scientific hazard source identification, quantitative assessment, and
full—process prevention and control can effectively improve the operational reliability of electromechanical
equipment in pumping stations, providing technical reference and practical guidance for the safety management
of similar water conservancy projects.
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