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results of blade root flapwise load

0.78
— RN — = BRI - RIS R
0.77 ATy AR AN
1 N A A I
§ A /:\ /.'ﬁ“‘ f:II-' \1 /{: //"l- ’V ,"1 //.\\ /II!)I N ;’\ //»\
0.76H 4/ AN AN /y’ N

S/ MNm
o

/—:\2
e S
=
N
T T

0.73 -' %‘

0.72

I
a. B AR 2

241
o - Jg];h;
20} ' S
= - R
% 1.6} - KA+ SR
s L
N
jinal
= 0.8} K
b I
B4 b ﬁ
0.0 —A— I Ji L I4
4 :
045 1 2 3 4 5
e

b. TN
Bl6  WIIHL B AR A SRR £ 25 5
Fig. 6 Time domain and frequency domain simulation

results of aerodynamic torque
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INDIVIDUAL PITCH CONTROL STRATEGY OF WIND TURBINE TO
REDUCE 1P AERODYNAMIC LOAD AND 3P AERODYNAMIC
TORQUE RIPPLES

Tang Qiaoqiao', Liu Haoming', Ren Qiuye', Zhang Zhankui’, Chi Yongning’
(1. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China;
2. State Key Laboratory of Operation and Control of Renewable Energy & Storage Systems, China Electric Power Research Institute ,
Beijing 100192, China)

Abstract: In order to study the influence of wind shear and tower shadow on the aerodynamic load, torque and output
power of three-bladed wind turbine, the equivalent wind speed model is introduced based on the wind model of wind
shear and tower shadow, the formation mechanism of 1P aerodynamic load and 3P aerodynamic torque ripples is
derived, and the existence of the two ripples is verified on GH Bladed platform. In order to reduce the influence of the
two ripples on wind turbine, the individual pitch control based on combined output power and azimuth angle feedback is
studied, by designing a band- pass filter to obtain the 3P component of output power, calculating the pitch angle
adjustment signal of each blade according to azimuth angle, and superimposing with the pitch angle reference value of
collective pitch control. Simulation results show that the proposed individual pitch control strategy can not only effectively
alleviate the ripples of 1P load, but also significantly reduce the 3P component of the torque and output power. The
proposed individual pitch control strategy has good potential in reducing the rotor fatigue loads and improving the output
power quality of wind turbine.

Keywords: wind turbines; aerodynamic loads; vibration control; individual pitch control; output power; azimuth

angle; feedback



