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Abstract

To address the challenges of complex operational conditions in hydropower units and the poor coordination between traditional
independent monitoring and protection systems, this paper proposes an integrated fault-tolerant control technology for operational
monitoring and protection linkage. By establishing a data-driven intelligent fault-tolerant control model, the technology achieves
precise detection and rapid identification of abnormal conditions. A hierarchical collaborative linkage strategy is designed to establish
a closed-loop decision-making process from monitoring alerts to protection execution. Experimental results on the OPAL-RT real-
time simulation platform demonstrate that this technology significantly enhances system adaptability under non-ideal conditions such
as sensor failures and communication anomalies. Compared to traditional solutions, the fault identification and protection response
speed improves by over 60%, effectively ensuring the safe and stable operation of hydropower units.
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