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ABSTRACT

The ever-increasing and continuous demand for electrical power
supplied to its customers with highly upgraded efficient and reliable
measures had resulted into widely opened horizons and fields of research
studies concerning the performance improvement of power system
equipment and devices among which is the synchronous generator
automatic voltage regulator (AVR). :

This research work focuses on the power system stabilizer (PSS) as
the main AVR ruling component dealing with the impact of low
frequency undamped oscillations resulting from power system small
disturbances, where this impact lies into two categories, the former exists
in limiting the energy transferred along the transmission lines, while the
latter exists in the fact of producing mechanical stresses on the
synchronous generators rotating shafts.

This research work firstly includes modeling and simulating a single
machine SM ( synchronous generator) connected to an infinite bus-bar
IB, the whole abbreviated as SMIB , with the existence of an analog
power system stabilizer ( Analog PSS ) in the frequency S-domain ( S-
Plane ), where this PSS senses the oscillations resulting in the power
angle ( 8 ) due to the small disturbances occurring in the power system, in
such a way that the frequency domain ( S-Plane ) transfer function of the
suggested PSS gives an output signal in-phase with the synchronous
generator terminal voltage signal. This suggested PSS had been tested
successfully by implementing Matlab-Simulink software.

The same SMIB model was then secondly simulated but with the
existence of a digital power system stabilizer (Digital PSS ) in the digital
frequency domain ( Z-Plane ).

Both of the Analog PSS and Digital PSS had shown same resulting
responses in damping the oscillations of error voltage signal applied to
the input of the AVR subunit included in the synchronous generator
excitation unit.

The obtained results shows the preference of implementing Digital
PSS due to its simple application and its fast response as compared to
Analog PSS.
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