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The distributed and optimal control for large-scale dynamical systems with
hierarchical structures and multi time-scale properties was investigated and some application
tecgnoéogies of the proposed control algorithms for distributed energy management systems were
studied.

First, a novel direct load control method to stabilize the system frequency was proposed. The
proposed method utilized the consumers® controllable loads for load frequency control. Second, a
load frequency control of a microgrid system was investigated based on static H-infinity control
algorithm considering time-scale properties of generators. Then, hierarchical and cooperative model
predictive control methodology for load frequency of large-scale electrical power network was
studied. An efficient frequency control method was proposed considering economic dispatch and load
frequency regulation. Finally, numerical simulation results and experimental results showed the
effectiveness of the proposed approaches.
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