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Bu yliiksek lisans tez ¢alismasinda sabit haberlesme gecikmeli mikro-sebeke sistemin
gecikmeye bagimli, kapsamli bir sekilde kararlilik analizi yapilmustir. i1k olarak, kazang
ve faz paylarin1 da dikkate alarak sistem ve kontrol parametreleri cinsinden kararlilik
gecikme paymi belirlemek icin literatiirde bulunan {iistel terimin yok edilmesi ve
Rekasius yerine koyma yontemleri kullanilmistir. Bu yontemler, sistemin karakteristik
denkleminde bulunan {istel terimi yok ederek kokleri sanal ekseni kesen siradan bir
polinoma donistiirtir. Bu yeni polinomun reel kokleri, kompleks terimli orijinal
karakteristik denklemin sanal kokleriyle tam olarak eslesir. Calismanin ikinci
asamasinda, belirli bir zaman gecikmesi degeri i¢in mikro-sebeke sistemi kararli yapan
oransal integral kontroloriin (PI) istenilen tiim kazang¢larmi hesaplamak i¢in etkili ve
basit grafiksel bir yontem uygulanmistir. Bu yaklagim, kullanici tarafindan tanimlanmis
kazang ve faz payma sahip olan PI kontrolor parametresinde kararlhilik sinir egrisinin,
goreceli kararliligin ve kararlilik bolgesinin ¢ikarilmasini saglar. Haberlesme gecikmeli
bir bolgeli mikro-sebeke sistem icin gelistirilmis calismalar ile Onerilen calisma
karsilastirildiginda zaman diizlemli benzetim ¢alismalar1 6nerilen ¢alismanin daha iyi ve
istenilen dinamik performansa sahip oldugunu gostermistir.
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This master thesis presents a comprehensive delay-dependent stability analysis of a
micro-grid system with constant communication delays. First of all, exact methods used
in the literature which take into account both gain and phase margins are proposed to
determine stability delay margins in terms of system and controller parameters. The
methods implement an elimination procedure to transform transcendental characteristic
equation into a standard polynomial of the crossing frequency. The real roots of this
new standard polynomial exactly match with the purely imaginary roots (crossing
frequencies) of the original characteristic equation with transcendental terms. In the
second stage of the study, an effective and simple graphical method is implemented to
compute all stabilizing Proportional Integral (PI) controller gains for a given time delay.
The approach is based on extracting stability region and the stability boundary locus in
the PI controller parameter plane having user defined gain and phase margins, and
relative stability. The time-domain simulation studies indicate that the proposed
schemes give better desired dynamic performance as compared to the recently

developed schemes for micro-grid with communication delays.
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