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Bu tez calismasinda ag iizerinden kontrol (Network Control System-NCS) edilen yerel ve
merkezi kontrolore sahip dogru akim-dogru akim (DA-DA) yiikselten ¢eviricinin merkezi
kontrolor ile haberlesmesi sirasinda ortaya ¢ikan sabit haberlesme zaman gecikmesine
bagh kararlilik analizi yapilmistir. Calisma kapsaminda g¢evirici ve kontrol parametreleri
cinsinden ¢eviricinin sinirda kararli oldugu izin verilen maksimum zaman gecikmesi
(Maximum Allowable Delay Bound-MADB) degeri literatiirde mevcut olan frekans
diizlemi metotlarindan {istel terimin eliminasyonu metodu, Rekasius yerine koyma
metodu ve frekans tarama testi ile analitik olarak hesaplanmistir. Bu metotlarla zaman
gecikmesinden kaynakli olarak sistemin karakteristik denkleminde ortaya ¢ikan {istel
terim yok edilerek, karakteristik denklem siradan bir polinoma donistiiriiliir. Metotlar
yardimi ile elde edilen yeni polinomun reel kokleri, tistel terim iceren karakteristik
denklemin sanal koklerine tam olarak esit olmasindan faydalanilarak MADB degeri
kolaylikla hesaplanir. Merkezi kontrolor olarak kullanilan oransal-integral (Proportional-
Integral-PI) kontrol6r kazanglarina bagli olarak MADB degerinin degisimi analiz edilip
dogrulanmas1 hem benzetim hem de orijinal karakteristik denklemin koklerinin hareketi
hakkinda bilgi veren yari-polinom eslemeye dayali kok bulucu (Quasi-Polynomial Root-

Finder- QPmR) algoritmas yardimiyla yapilmstir.
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analizi, Rekasius yerine koyma metodu, iistel terimin eliminasyonu metodu.
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This thesis study investigates delay-dependent stability of network-controlled (NCS)
power electronic converter that has local and central controller, and communication time
delays. Using three different frequency-domain methods, namely, Direct method,
Rekasius substitution method and frequency sweeping test, stability delay margins,
maximum allowable delay bound (MADB) for stability of the converter are theoretically
determined in terms of converter and controller parameters. In all three methods, the
characteristic equation with exponential terms is first transformed into a regular
polynomial without having any exponential terms. With the help of these methods,
MADB values for stability are easily computed since the real roots of the new polynomial
exactly match with pure complex roots of the original characteristic equation. The impact
of proportional-integral (PI) controller gains on the MADB values are analyzed and the
accuracy of theoretical MADB values are verified by an independent algorithm, Quasi-

Polynomial Mapping-Based Root Finder (QPmR) and time-domain simulations.
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