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Bu tez calismasinda, biiyiik gii¢lii riizgar tiirbinleri kanat ac¢i kontrol sistemlerinde
hidrolik basing iinitesinden ve riizgar hiz-yon bilgisi Ol¢iimlerinden dolayr meydana
gelen zaman gecikmesinin sistem dinamigi iizerine olan etkileri arastirilmistir.
Calismanin birinci asamasinda, biiyiik gii¢lii riizgar tiirbinleri kanat ac1 kontrol sistemin
sinirda kararli olacagi maksimum zaman gecikmesi degeri literatiirde bulunan iistel
terimin yok edilmesi yontemiyle hesaplanmistir. Daha sonra bu zaman gecikmesine
karsilik sistemin birim basamak cevabi1 Matlab/Simulink programi yardimiyla
incelenmistir. Inceleme sonucunda teorik olarak elde edilen degerler gercek degerlere
oldukca yakin oldugu goriilmiistiir. Calismanin ikinci asamasinda ise verilen bir zaman
gecikmesi degeri i¢in sistemin kararli caligsabilecegi kontrolor parametre uzayindaki
bolge literatiirde bulunan bir yontemle bulunmustur. Sistem beklenmeyen kosullardan
dolayr her zaman istenilen durumlarda calismayabilir. Bu sebeple, sisteme fiziksel
olarak kazang-faz pay1 ifadesi ilave edilerek maksimum zaman gecikmesi hesaplanmis
ve sistemin kararlilik bolgesi belirlenmistir. Bunun sonucunda kazang-faz paylarinin
analizlerde biiylik oneme sahip oldugu gosterilmistir.
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In this MSc thesis study, effects on the system dynamics of the time delay which is
occurring due to the hydraulic driven unit and measurement of wind speed-direction in
the pitch control of the large wind turbines have been investigated. In the first stage of
the study the delay margins for stability of a pitch control system of large wind turbines
have been theoretically computed by using elimination of the exponential term method.
After that, unit step-response of the system has been investigated by Matlab/Simulink
program. Delay margin values that theoretically obtained were found to be quite close
to the actual values. In the second stage of the study, stability region of the system in the
controller parameter space was found by using a method in literature. The system may
not always work in the desired state owing to unexpected conditions. For this reason,
delay margin and stability region were also computed by taking into phase and gain

margin. Results show that phase-gain margins have great significance in the stability.
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