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Abstract

Sliding mode control is a type of variable structure control, where sliding surfaces are
designed such that the system trajectories exhibit desirable properties. A system using a
sliding mode control strategy can display a robust performance against parametric
uncertainties and exogenous disturbances. There are many applications of sliding mode
control to power electronics, wind turbines, solar energy, and other power and energy
systems. In this talk, the problem of sliding mode control for systems with slow and fast
dynamics, which are attributed to a small parameter, corresponding to small time
constants, small masses, small moments of inertia, and so on, is addressed. Two groups
of sliding mode control methods are proposed. In the first group, the decomposition
technique is employed to design a sliding mode control law for a system with slow and
fast modes. Lyapunov approaches are used in the second direction. Theoretical and
simulation results show the effectiveness of the proposed methods. Applications to some
real physical systems are presented.
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