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ABSTRACT

Analytical design scheme of a Proportional Integral controllers for the stability and performance of time delay
systems in the second order is presented in this paper. The method proposed in the study achieves general
computation equations for mentioned systems. Inspired from the Bode’s ideal transfer function characteristics,
gain crossover frequency and phase margin specifications are considered for the system. Then, these
specifications are used to obtain the parameters of the controller. Analytically derived formulas by the proposed
method are tested on some existing second order plus time delay plants in the literature and the results are
graphically given in the illustrative examples section. It is observed that the tuning method satisfies desired gain
crossover frequency and phase margin specifications.
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Ikinci Derece Zaman Gecikmeli Sistemler icin PI Denetleyici
Tasarimi

OzeT

Bu c¢aligmada ikinci dereceden zaman gecikmeli sistemlerin kararlili§i ve performansi i¢in oransal integral
denetleyicilerin analitik tasarimi verilmistir. Calismada Onerilen yontem s6z konusu sistemler igin
genellestirilmis hesaplama esitliklerini elde etmektedir. Bode’nin ideal transfer fonksiyonunun karakteristiginden
esinlenerek, kazang kesim frekansi ve faz payi sartlar1 géz oniine alinmistir. Daha sonra, bu sartlar denetleyicinin
parametrelerini elde etmek icin kullanilmistir. Onerilen ydntemle analitik olarak tiiretilen formiiller literatiirde
var olan bazi ikinci derece zaman gecikmeli sistemler iizerinde test edilmis ve sonuglar grafiksel olarak
aciklayict 6rnekler bolimiinde sergilenmistir. Parametre ayarlama yonteminin istenen kazang kesim frekansi ve
faz payi sartlarini sagladigi gozlemlenmistir.
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