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Yik frekans kontrol sistemlerinde kullanilan fazér 6lgim cihazlari ve haberlesme adindan dolayi, zaman
gecikmeleri kaginilmaz hale gelmistir. Bu zaman gecikmeleri sistemin dinamigini ve performansini olumsuz
etkilemekte ve kararsizliklara sebep olmaktadir. Bu tez galismasinda, zaman gecikmesinin bir bdlgeli yuk
frekans kontrol sistemi dinamigine olan etkileri arastinlmistir. Calismanin ilk asamasinda, bir bolgeli yik frekans
kontrol sisteminin sinirda kararli olacagi maksimum zaman gecikmeleri, literatiirde mevcut olan Ustel terimin
yok edilmesi ve Rekasius yontemleri ile teorik olarak hesaplanmistir. Ayrica, oransal ? integral kontrolor
kazanglarinin, maksimum zaman gecikmesine etkisi arastinimistir. Calismanin ikinci asamasinda ise, elde edilen
teorik sonuclarin dogrulugu Matlab/Simulink programi kullanilarak gosterilmistir. Elde edilen sonuglar, zaman
gecikmesinin ylk frekans kontrol sistemini karasizlastirdigini ortaya koymustur. Ayrica, sonuglarin dogrulugu
kullanilan teorik yontemlerin uygun oldugunu géstermistir.
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Due to the use of phasor measurement units and communication networks in load frequency control systems,
time delays have became inevitable in electric power systems. These delays adversly affect the system
dynamics and performance, and causes instability. In this thesis study, the effects of time delays on the single
? area load frequency control system have been investigated. In the first stage of the study, the delay margins
for stability of a single ? area load frequency control system have been theoretically computed by using two
existing methods, namely elimination of the exponential term and Rekasius substitution methods. Moreover,
the quantitative effects of proportional ? integral controller gains on the delay margin have been analyzed. In
the second stage, the accuracy of the theoretical delay margin results has been proven by using
Matlab/Simulink. The theoretical and simulation results clearly indicate that time delays destabilize the load
frequency control systems. In addition, the accuracy of the delay margin results show that the theoretical
methods used in this thesis are suitable for computation of delay margins in general.



