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Abstract : For hydropower stations that use “valves replacing wells”, the dynamic characteristics of the small fluctuations transition process

are one of the key issues affecting the safe and stable operation of hydropower units. According to the actual situation of a foreign project, the

author uses matlab/simulink to establish a mathematical model of the hydraulic turbine regulating system. For some typical working condi-

tions, the acceleration time constant Tn, the buffer time constant Td and the transient slip coefficient bt are respectively used as parameter

variables, and the root locus analysis method is used to study its dynamic characteristics, the optimal parameter setting values of the speed

control system are obtained. The dynamic quality of small fluctuations has been improved.
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Fig.1 Mathematical model of hydraulic turbine governing system
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Tab.1 Typical working conditions and transmission coefficient of water turbine
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Fig.2 Estimated initial value simulation response curve (Light load)
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Fig.3 The root locus graph varies with 7, (Light load)
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Fig.4 The root locus graph varies with 7,(Light load)
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Fig.5 The root locus graph varies with b,(Light load)
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Fig.6 System simulation response curve before and

after optimization (Light load)
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Fig.7 Estimated initial value simulation response curve (Heavy load)
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Fig.8 The root locus graph varies with 7, (Heavy load)
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Fig.10 The root locus graph varies with b,( Heavy load)
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