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ABSTRACT

Methods, such as reduced order models, system. decoupling
thrbugh feedback, state vector partitiohing, hierarchical control,
etc. have been developed in the literature to reduce the computa~
tional burden and storage requirements for the control ef large
practical systems. In this thesis, a tech-nigu.e,caiiéd‘ the system
sub-division method, is developed in order to overcome the diffi-
culties of the state vector partitioning and hierarchical control
method s,

In the system sub-division method, the-given large system
.is divided into several lower Ordef sub-gystems using a ﬁon—Sihgu~
“lar transformation due to Crossley. This transformation matrix
can be obtained through a systemgtic procedure unlike the arbi-
trary selection of this matrix adopted in the state vector partit-
ioning method.‘ Since the sub-systems obtaiﬁed through Cgossley's
transformation are not suitable for independent treatment for the
computation'of either control or estimate of =  : each subesystemn,
the dynamic equations of the sub-systems are modified in the system
sub=-divi gion method to make them amenable for indepéndent'treat—
ment., |

The suitability of the gystem sub-division method to power
~ .system problems is verified by applying it to a two-area auto-
matic generation control problem and to a synchronous machine
connected to an infinite bus working under wide~range operating

‘conditions. The theoretical expressions for the degradation in



performance and stability of the original system are derived, when
the control law obtained through the system sub-division method is
implemented té the original system.

In addition, the suitability of an hierarchical method to
power s&stem problems is verified through a two-area automatic
génération control example and a synchronous machine gqnnected‘to"
an infinite bus. _In‘the latEer problem an output control law,-
which needs only available outputs and gaurantees the stability

of the closed loop system, is derived.
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