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Abstract : Taking a small and medium-sized water diversion hydropower station that has been in operation for
18 years as the research object, based on the operation ledger, defect records, and maintenance
data from 2019 to 2023, this paper analyzes the operational problems caused by equipment aging,
operation management, and environmental factors, and proposes targeted improvement measures.
The results showed that there were 16, 7, 9, and 11 occurrences of rotor cavitation, stator insulation
aging, relay protection component attenuation, and pressure tube corrosion, respectively. The average
amount of abandoned water per stator insulation fault was 218000 kW - h. By implementing anti
abrasion treatment, insulation online monitoring, protection device updates, pipeline anti—corrosion,
management closed—loop optimization, and environmental risk protection, the number of environmental
anomalies will decrease from an average of 15 per year before implementation to 7 per year in
2024, a reduction of 53.3%, and the power generation benefit guarantee rate will increase from
94.6% to 97.1%. Research has shown that technological upgrades, responsibility implementation,
and coordinated environmental governance can effectively improve the operational reliability and
comprehensive benefits of old hydropower stations.

Keywords : water diversion hydropower station; equipment aging; operation management; environmental
risks; technical transformation
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