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Abstract: Based on the adaptive backstepping nonlinear control scheme and the dissipative system theory, the robust
adaptive nonlinear controller is designed for the single-machine infinite-bus (SMIB) power system with static volt-ampere
reactive (VAR) compensator (SVC), which eliminates the requirement of unity relative-degree in the passivity feedback
scheme. In the design procedure, the uncertain disturbances and the uncertainty of damping coefficient are taken into
account simultaneously. The theoretical analysis shows that all the states in the system are uniformly bounded and asymp-
totically stable, while the system errors are globally asymptotically stable. Simulation results show that the proposed
method outperforms the classical backstepping method in the transient responses of bus voltage, generator power angle and
angular velocity. System errors approach to zero rapidly, which is consistent with the theoretical analysis.
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