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Abstract: A new nonlinear controller for STATCOM with power system excitation system is designed based on
generalized Hamiltonian energy function, and the nonlinear property of the dynamic system is well preserved and
utilized. Generalized Hamiltonian system theory and Hamiltonian energy function are introduced in detail, then a
nonlinear mathematic model of STATCOM and its Hamiltonian realization is presented for single machine infinite
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system with excitation system. Simulation results verify the effectiveness of the controller.
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Figure 1. Diagram of STATCOM
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Figure 2. Single machine infnite bus sy%tem with STATCOM
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Figure 3. Single machine infnite bus systemiwith STATCOM
and a nonlinear load
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Figure 4. Curve of voltage at STATCOM-bus
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