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ABSTRACT

The primary objective of this thesis is to develop
new methods for the design of different types of controllers
for linear time-invariant singularly perturbed systems. Composite
and/or reduced-order feedback cqntrol systems are designéd
employing the slow and fast subsystem models obtained through
iterative time-scale separation. New algorithms for étate-feedé
back, output-feedback, dynamic compensators, observers and
observer-based controllers are developed. To illustrate the .
proposéd techniques, we focus on a single-machine-infinite-
bus system. Multi-time-scale models of a synchronous machine
connected to an infinite-bus through a transmission line are
developed. The effectiveness of the algorithms presented in

the thesis is examined through digital simulation studies.

New design technigues for composite state—feedback“
controllers and near—opfimum control with a prescribed degree
of stability are developed. A new approach to the design of
nea:—optimal composite observers using parameter optimization.
methods is proposed. Two—time—scalé optimal output feédbaék
control and the design of robust dynamic compensators is’
pfesented. The performance of these controllers isitested
on the linearized and nonlinear seventh-order synchronous
machine models for small disturbance and under three—phaSe

fault conditions, respectively. The simulation results of
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the proposed composite controller are compared with those of
the controller designed using quasi-steady-state (gss) technique.
The effectiveness of the composite observer is examined

through linear simulation on the same seventh-order model.

The design of near-optimal observer-based controllers
for multi-time-scale systems via iterative time-scale decomp;—
sition is presented. The performance of the proposed control
scheme is evaluated through digital simulatioq on the linearized
twelfth-order model of a single-machine-infinite-bus power

system. The simulation results are compared with those

obtained via gqss approach.

For the sake of completeness, relevant background
_material, reviews and suggestions for further research in
this area are included. The investigations carried out have

significant potential in the analysis and control of other

classes of singularly perturbed systems.
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