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Analysis of the Impact of Mixed-Flow Turbine-Generator
Matching Characteristics on Speed Regulation System
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Abstract

The mixed-flow turbine-generator unit is a critical component in medium and low-head hydropower stations, where operational
stability directly affects both hydropower utilization efficiency and grid security. Based on electromechanical coupling dynamics
models and speed regulation control principles, this study analyzes the coupling mechanisms and parameter effects under variable
operating conditions, with a focus on the roles of flow characteristic curves, inertia constants, and electromagnetic torque in stability.
Through establishing nonlinear and linearized models, dynamic responses under different matching parameters are compared. Results
demonstrate that optimal configuration of mechanical inertia and electromagnetic damping can significantly enhance speed regulation
system stability, preventing oscillations during low-head and high-flow operations. These findings provide valuable engineering
guidance for the matching design and stability control of mixed-flow turbine units.
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