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Giic sistemlerinin kontroliinde haberlesme aglarinin yaygin kullanimi sistemde zaman
gecikmelerinin yaganmasina neden olmaktadir. Bu ¢alismada, elektrik gii¢ sistemlerinin
kararlilig1 ve performansi iizerinde zaman gecikmelerinin etkisi incelemis ve sistemin
simirda kararli olacagi maksimum zaman gecikmesini hesaplamak i¢in iki analitik
yontem Onerilmistir. Bunlar, iistel terimin eliminasyon yoOntemi ve Rekasius yerine
koyma ydntemleridir. 11k olarak, belirli bir aralikta segilen denetleyici kazang degerleri
icin, Onerilen yontemler kullanilarak kullanici tanimli kazang ve faz pay1 iceren zaman
gecikmeli bir ve iki bolgeli yiik frekans kontrol sisteminde zaman gecikmesi degerleri
hesaplanmistir. Benzer sekilde, tstel terimin eliminasyon yOntemi jenerator uyarma
kontrol sisteminin zaman gecikme degerlerinin hesaplanmasi i¢in kullanilmistir. Daha
sonra, herhangi bir zaman gecikme degeri i¢in kazan¢ ve faz payi iceren yiik frekans
kontrol sisteminin kararlilifin1 garantileyen tiim denetleyici kazang degerlerini
hesaplayan basit bir yontem kullanilmigtir. Bu yaklasim denetleyici parametre
diizleminde kararlilik smir egrisini ve kararlilik bolgesini elde etmeye dayalidir. Son

olarak, benzetim calismalari ile 6nerilen yontemlerin dogrulugu gosterilmistir.
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The extensive usage of open communication networks in power system control causes
inevitable time delays. This study investigates impacts of such delays on the stability
and performance of electrical power systems and proposes two analytical methods
without any approximation to compute delay margins. These methods are elimination of
exponential term and Rekasius substitution methods. First, by using proposed methods,
the time delay values are computed for a large set of controller gains in time delayed
single and two area load frequency control systems including user defined gain and
phase margins. Similarly, direct method is used to compute delay margin of a generator
excitation control system. Then, an effective and simple graphical method is
implemented to compute all stabilizing proportional-integral controller gains for a given
time delay. The approach is based on extracting stability region and the stability
boundary locus in the proportional-integral controller parameter space having user
defined gain and phase margins. Finally, simulations studies are carried out to verify the

effectiveness of the proposed methods
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