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Distributed Control and Optimization in Smart Grids
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Abstract

Smart Grid is an essential component of future energy systems, which are
characterized by distributed, volatile energy production (solar, wind) and entirely new
components (electric vehicles) and operation concepts (virtual power plants). While
traditional control and optimization techniques of the power grids always depend on
some global information, Smart Grids require novel distributed technologies for sensing,
storage, automation, estimation, optimization, and regulation, and new paradigms for
distributed gathering, and managing. The objective of this invited session is to address
and disseminate state-of-the-art research and development in the applications of
distributed control and optimization in smart grid.
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Iterative learning control for nonlinear systems
Deyuan Meng (Beihang University)

Abstract

In this talk, we discuss fundamental convergence problems of iterative learning
control for nonlinear systems. We first introduce brief reviews of ILC, including what
ILC is, why it is required, and how it is technically formulated. Then we present analysis
methods and convergence results of robust ILC for nonlinear systems, where we
consider both global and local Lipschitz nonlinearities in the presence of iteration-
varying uncertainties. We next provide simulation examples and experiment results on
a hand rehabilitation robot to demonstrate the effectiveness for robust ILC of nonlinear
systems. Finally, we give some concluding remarks about ILC for nonlinear systems.
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Deyuan Meng is currently a Professor with the Seventh Research Division,
Beihang University (BUAA), and also with the School of Automation Science and
Electrical Engineering, Beihang University (BUAA). His current research interests
include iterative learning control, data-driven control, and multi-agent systems.
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