Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (46) No. (3) 2024

Improving Wind Turbine Performance by Intelligent Pitch

Angle Control
Dr. Salah Dawod"
Dr. Fadi Motawej**
Zeinab Hammoud***

(Received 12/ 3/2024. Accepted 9/5/2024)

O ABSTRACT 0O

This paper presents an effective control strategy for wind turbine that it ensure the
continuity of its work and its benefits by producing energy and maintaining the life of the
turbine despite the changing wind speed and its turbulence. This paper discusses pitch
angle control at high wind speed to reduce the corresponding loads on the turbine and
preserve its parts. Yaw angle control at low wind speed to get the maximum power out of
the turbine. Artificial intelligence techniques have been used (neural networks and fuzzy
logic) to design a controller capable of adapting to changing wind conditions. Neural
network and fuzzy logic work effectively when the nature of the system is variable and
non-linear. The proposed controller was compared with pid and fuzzy pid controllers, and
the results showed that the proposed controller achieved better results in term of response
speed and reduce steady-state error.
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o0 Ow Ow Ow 8208w 15079w $009w
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s pSatiall Lgshany Al Ayl s L) olaily dind) s o psiy (gshadll Gl i 2Ll oladl e
((18) JS&ll mmse 58 LS Lol olatly ddial) (G Agshl) Uad Q6 Cum (e el aSatial) 2llad it
dall @ JC (golus yaw Error cualS Eua

conse sa LS diiall Hpma e 2Ll Cihad Ty pailiny jum Al de il (b pSaiall pladiad axe e
(20) JSall ekl 50 S Jaley bifinny abic 7y delaivl o Jsaall aSaidl (aay @l (19) JSally
gl oladl i e a2l
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cp(fuzzy pid) —
m—— cp(reference)

m—— cp(without controller)
= cp(pid)

m— cp(neural fuzzy)

2 3 i 5 o 7
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yaw dghllh oSail) vie %1 opitch agill oSaill xie %40 s~ pid fuzzy pid
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Pitch control
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A
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neural-fuzzy controller
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