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Excitation control of multi-machine power systems based on Hamiltonian energy-shaping

LU Dong-liang, ZHANG Xiu-bin

(Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on generalized Hamiltonian theory this paper proposes the realization method of expressing the nonlinear

differentia-algebraic system as an improved Hamiltonian system. The total energy of the Hamiltonian function of the presented
system is shaped via reconfiguration of structure matrixes, and the design method of stabilizing controller is given. Based on the
above, the Hamiltonian realization for structure preserving multi-machine power systems is studied. The Hamiltonian energy function,
which can be used as a system Lyapunov function, is presented via the approach of energy shaping. Furthermore, nonlinear excitation
controller is designed, which can stabilize the multi-machine power systems. The simulation results verify that the proposed method

and control strategy are effective in enhancing transient stability of the system.
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