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ABSTRACT

This thesis is concerned with the investigation of an adaptive
power system controller for a synchronous generator connected to an
infinite bus through a deouble-circuif transmission line. The design
of a fixed-gain FPID power system stabilizer has been presented,
which show that Lhe [fixed—gain FID power system stabilizer (I'55)
works reasonably well over a medium range of operating conditions.
However, the damping may diminish as the generator lcad changes or
the network configuralion is altered by faults or other switching
conditions. This leads to deterieration 1in the stabilizer
performance. Therefore autntuning stabilizers are required for
effective control over a wide range of operating conditions. This
cart be done using self-tuning regulatars [(5TR) whicﬁ identify the
system under different operating conditions and provide the control
action accordingly. simulation of a synchronous generator subject
to major disturbances at differcnt operating conditions, including
a three-phase short circuit, has been developed to demonstrate the
effectiveness of the proposed controller.

A comparative study has been effectuated between a fixed-gain
PID power system stabilizer and the proposed adaptive stabilizgrs,
for various changes in the operating conditions. It was shown that
the adaptive power system stabilizer can stabilize the synchronous
generator for different operating conditions, and it can damp the

system oscillations in a short period.

[
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C H A P T E R (1)
INTRODITCTION

Fower Systems are inherenily nounlinear and undergo a wide range of
transient conditions which results in underdamped low freguency speed as
well as power oscillations whick are difficult <o coniral. Voltage regulators
were first designed to keep the wvoltage at the desired value with VALYVIng
Ioads. It was noticed that in some cases the use of voltage regulalors lad to
transient instability and machines had a tendency to osciilate continuously
under certain loading conditions. Thus increasing attention has been focused
on the effects of excitation control on damping of escillations. In particular
it has been found useful and practical o incorporate stabilizing signais
derived from speed, frequency or power, superimposed on the voltage error
slgnal lo provide damping. A detailed analysis of damping and synchronizing
torques of the synchronous machines with speed as a siabilizing signal is
given in [26].

The conventional fixed—gain power system stabilizers are designed for
une particular operating condition arcund which a linearized model is obtained.
Usually this operating condition is chosen where the contrul is mostly needed,
Becuuse of the non-linear characteristic properties of the power systems, [t
it desirable to design the stabilizer parameters to be automatically adjusted
according to the S}rstam.‘s operating conditions. 4daptive controf theory offers

techniques for the desizn of such a device.

Previous Work :

& simulation study has been conducted on a microcomputer based
adaptive synchronovs maching stabilizer. The adapiive conirof glzorithm tracks
the system operating conditions using a lesst-squares identification technique

and the control is calculated by a self-searching pole—-shift method [1].



