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Switched Dynamic Modeling and Excitation Control of Power Systems

LI Jian-yong ', ZHAO Feng >, DING Qing-qing *

(1. School of Computer and Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China; 2.
School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 3. Department of Electrical Engineering, Ts-
inghua University, Beijing 100084, China)

Abstract.; The excitation control of power systems under generator tripping emergency measurement is investi-
gated. First, a switched dynamic model for a typical IEEE three-machine multi-area power system is devel-
oped. Then, the switched power system is transformed to an equivalent switched dissipative Hamiltonian sys-
tem via pre-feedback control. A state feedback switching controller is constructed based on the dissipative
Hamiltonian realization. Using the Hamiltonian functions of the subsystems as multiple Lyapunov functions, it
is shown that the closed-loop system is asymptotically stable under arbitrary switching path. Simulation results
demonstrate that the proposed controller can effectively improve the transient stability of the power system.

Key words: power system; switched system; dissipative Hamiltonian realization; excitation control



