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ABSTRACT 

The size and complexity of large-scale interconnected.  

systems have stimulated the search for new methods for their 

modeling, state-estimation, and control. For such systems. 

(including the electric power system) a decentralized control 

scheme represents a natural realization. This thesis is aimed 

at providing new methods for the design of decentralized 

estimation and control schemes for deterministic as well as 

stochastic systems. The approach of decentralization through 

dynamic equivalencing of the external subsystem and identifi-

cation-based model-order reduction techniques is used. The 

detailed internal model and the external equivalent model are 

adjoined together to get a completely decentralized model. 

The decentralized models are used for designing decentralized 

estimators and controllers. 

Three different types of output structure are considered, 

resulting in a number of estimators. While designing decentra-

lized controllers for stochastic and deterministic cases, we 

consider minimization of a quadratic performance index with 

integral action such that an optimal control law is obtained 

that is linear in structure and produces zero steady-state 

errors in the outputs. For the sake of comparison an alter-

native approach for designing a decentralized deterministic 
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estimator (observer) is proposed. The decentralized estimation 

and ccontrol algorithms proposed in this thesis are tested on a 

simulated four-area load-frequency-control (LFC) model. Their 

performance is evaluated in terms of storage requirements, 

computation time and ease of implementation. For this an ICL 

2960 digital computer is employed. A discrete-time formulation 

has been used throughout the thesis. For completeness of the 

thesis, proper background material, reviews and suggestions 

for further work in this area are included. 
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