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Transfer coefficients for Kaplan turbine based on neural network
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Abstract: Building the mathematic model of hydro-turbine is basic for the research on its stability and op-
timal operation. In engineering practices, piecewise—linear models are usually used to analyze the little dis-
turbance of hydro—turbine, which requires the transfer coefficients in different working states. However, con-
ventional methods have the shortcomings of more computing burden, limited number of transfer coefficients
and larger errors in lightly loaded conditions. In this paper, a computation method of transfer coefficients
for hydro—turbine is proposed based on characteristic curves and the derivation of neural networks. The origi-
nal data of hydro-turbine model is acquired using model synthesis characteristic curves, runaway curves
and boundary conditions, and the neural network is trained and obtained reflecting the characteristics of dis-
charge and torque of hydro—turbine. The derivative of the mathematical expression that contains the neural
network is computed to deduce the calculation formula of transfer coefficients, which should be the func-
tion of working states. Finally, the transfer coefficients calculated respectively by the proposed method and
curve fitting are compared at some working states, and the characteristics of them are analyzed. The results
indicate that the proposed method based on the derivative of neural networks has a higher accuracy, reduc-
es the computation and is conducive to an overall recognition on the change of transfer coefficients along
with working states.
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