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Yiik frekans kontrol sistemlerinde kullanilan fazor Ol¢iim cihazlari ve haberlesme
agindan dolayi, zaman gecikmeleri kaginilmaz hale gelmistir. Bu zaman gecikmeleri
sistemin dinamik performansint olumsuz etkilemekte ve kararsizliklara sebep
olmaktadir. Bu tez ¢aligmasinda, zaman gecikmesinin bir bolgeli YFK sisteminde klasik
tamsayr katsayili kontrolér yerine Kkesir dereceli Oransal-Integral (Pl) kontrolor
kullanilmistir ve kesirli dereceli PI kontrolor tamsayi dereceli transfer fonksiyonu
bi¢iminde yaklasik olarak ifade edilmistir. Caligmanin ilk asamasinda, bir bolgeli YFK
sisteminin sinirda kararli olacagi maksimum zaman gecikmeleri, literatiirde mevcut olan
Ustel Terimin Yok Edilmesi yontemi ile PI kontrolérlii birinci ve ikinci dereceden
kesirli dereceli yaklasik transfer fonksiyonlari ile modellenmis YFK sistemi i¢in teorik
olarak hesaplanmistir. Ayrica, Pl kontrolor kazanclarinin, maksimum zaman
gecikmesine etkisi arastirilmistir. Calismanin ikinci asamasinda ise, elde edilen teorik
sonuglarin dogrulugu Matlab/Simulink programi kullanilarak analiz edilmistir. Elde
edilen sonugclar, kesirli dereceli PI kontroloriin yaklasik transfer fonksiyonu ile ifade
edilmesi durumunda YFK sistemini karasizlastirdigi gozlemlenmistir. Ayrica,

sonuglarin dogrulugu kullanilan teorik yontemlerin uygun oldugunu gostermistir
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Time delays have become inevitable due to the use of phasor measurement units
(PMUs) and communication network in Load Frequency Control (LFC) systems. Such
time delays adversely affect the dynamic performance and may even cause instability.
In this thesis, a fractional order propotional — integral (PI) controller is used in a single-
area LFC system and the impact of time delays on the system dynamics is investigated.
A first and second order rational polynomial are used to approximately represent the
fractional-order PI controller. An analytical method, Elimination of Exponential Terms
is used to compute maximum time delay at which the LFC system will be marginally
stable. Finally, the accuracy of theoretical delay margin is investigated by time-domain
simulations. The result indicate that approximation of fractional order PI controller
destabilize the LFC system. Moreover, the accuracy of results indicate that the proposed
theoretical method is an appropriate method to compute stability delay margins of LFC

system.
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