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Abstract

Against the backdrop of large-scale renewable energy integration and increasingly complex grid operation characteristics, maintaining
power system stability and optimizing generation scheduling have become critical objectives for ensuring safe and efficient power
system operations. Hydropower units, leveraging their technical advantages of rapid startup, flexible regulation, and swift response,
simultaneously perform dual functions: Primary Frequency Modulation (PFM) and Automatic Generation Control (AGC). However,
inherent differences in control objectives, response speed, and regulation priorities between these functions may lead to coordination
conflicts if improperly managed. Such conflicts can result in frequent power fluctuations, degraded regulation quality, and even
threaten grid security. Therefore, developing coordinated control strategies and improving related devices for hydropower units’ PFM
and AGC systems holds significant engineering value and academic importance for enhancing operational performance and ensuring
grid stability.
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