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Abstract

As core equipment in the hydropower industry, Francis turbine generating units account for more than 60% of the total installed
capacity of global hydropower generating units, and undertake the tasks of power supply as well as functions including peak shaving,
frequency regulation and emergency standby for power grids. With the continuous improvement of power system requirements for
flexibility and reliability, frequent start-stop operations and load regulation pose higher challenges to the mechanical reliability of
units. Mechanical faults account for 40%-50% of all faults of the units, and can trigger a series of chain reactions, resulting in major
equipment damage and casualties. This paper comprehensively analyzes the fault mechanism of each major system of the unit,
investigates the typical faults of the rotor, bearing, runner and auxiliary systems respectively, and summarizes the inducing factors,
operation characteristics and hazards of the faults, so as to provide theoretical support for fault diagnosis and safe operation and
maintenance of the units.
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