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ABSTRACT

The thesis is concerned with the design and evaluation of
hierarchically structured and decentralised regulatorg for auto-
matic generation control (AGC). AGC requlators are designed using
the continuous-time (linear and non-linear) formulation and their
ef fectiveness is evaluated through extensive computer simulation.
Some new algorithms for the design of hierarchically structured
requlators are proposed and their superiority over conventional
AGC regulator is demonstrated. A tuwo-area Hydro-Thermal pouwer
system model has been considered for illustrating the results.

The design of tuwo-lsvel regulators using Siljak's method is also

included.

Two modified versions of the linear interaction-prediction
me thod have been developed for the design of regulators for auto-
matic generation control, which take into account the practical
constraints such as zero steady-state errors and generation rate
constraints. The possibility of implementing the resulting
"proportional-plus-integral-feedback" type of control law is illu-
strated through computer simulation on a two-area Reheat-Thermal-
Hydro power system model. The responses are compared with those
obtained by classical controllers. A discrete version of the con-
tinuous (analog) hierarchical tuo-level regulator is developed.
The discrete version takes care of the practical constraints

through the "proporticnal-state-plus-summation output-feedback"
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type of control law. The results are illustrated using a tuwo-area

Reheat~Thermal-Hydro power system model.

Since the AGC models used in this thesis contain many inacces-
sible state variables, a decentralised-observer for estimating the
unmeasurable state variables is proposed. The design of decentra-
lised full-order observers for the AGC problem is based on the
cancept of unknown-~input observer design. The performance af the
decentralised observer is evaluated through computer simulation.

For completeness of the thesis, proper background material, reviesws

and suggestions for further work in this area are included.
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