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CONSTRUCTION OF LYAPUNOV FUNCTION FOR LIENARD-TYPE NONLINEAR SYSTEMS
USING LAGRANGE'S STATE FUNCTION TECHNIQUE

Norio MiYAGI and Hayao MIYAGI

A systematic method of constructing Lyapunov function is studied, which is based on the con-
struction technique of Lagrange's state function resulting from a system given by 2nd—order
ordinary—differential equations. Because of considering the variable damping, the system is re-
garded as a Liénard—type nonlinear system. The proposed procedure for constructing Lyapunov
functions is applied to a synchronous machine system, taking into account the effects of variable
damping, field flux decay, automatic voltage regulator and velocity governor. The Lyapunov func-
tion obtained in this paper is used to estimate the stability boundary of the system. Then, it is dis-
cussed how a Lyapunov function indicates the relative effects of control—system parameters on the

stability characteristic of a synchronous generator.
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