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Integrated nonlinear control of hydroturbine governor and
excitation & TCBR system
LI Xiaocong,ZHENG Tao,LIANG Zhijian,XU Junhua
(College of Electrical Engineering, Guangxi University , Nanning 530004, China)
Abstract: A dynamically expanded differential algebraic model of integrated control system for the mixed-
flow hydroturbine governor and the excitation & TCBR(Thyristor Controlled Braking Resistor) system is
established according to their characteristics of nonlinear time-varying and non-minimum phase,which applies
the DASMINC(Differential Algebraic System Multi-Index Nonlinear Control) design method to obtain the
feedback decoupling control law. Based on the Hartman-Grobman theorem,the output function parameter
matrix is appropriately selected to configure the eigenvalues of closed-loop control system,which gradually
stabilize the nonlinear system to decouple the disturbances and achieve the excellent control performance.
Simulative results show that,the proposed control system model can well coordinate the dynamic and static
performances of hydroturbine system,enhance its anti-interference ability,and effectively improve the transient
and steady-state stability of the power transmission system of hydropower station.
Key words: hydroturbine governor; excitation; thyristor controlled braking resistor; differential algebraic

model; nonlinear control
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