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Nonlinear optimal control of matrix-converter-excited system
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Abstract: The PI regulator-based AC-excitation control for a matrix converter(MC) may cause a long regulation time
when a big power grid voltage disturbance occurs, which affects the safety and stability of the generator operation. Accord-
ing to the nonlinear differential geometry theory, we prove that the dynamic model of double-fed induction generator(DFIG)
satisfies linearization conditions, thus a linear dynamic model is justified. Based on this model, we develop the optimal
control strategy by combining the indirect space vector modulation strategy of MC to achieve the MC-excited nonlinear op-
timal control. Simulation results show that this nonlinear optimal control method in the case of big grid voltage disturbance
has a shorter regulation time, in the comparison with the PI control.
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