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Fig. 1 Cp-A curves for different pitch angles 8
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Fig. 3 Proportionality factor K, of pitch PI controller at
different pitch angles
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Fig. 4  Driving system sketch of electrical pitch system
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Table 1  The RMS values of pitch torque and friction

torque at different wind speed

M/ ARATIA FEHR S0 (T/1)1

mes” /38 T,/Nm T/Nm %
12 15336.70 70109.50 82.05
14 16923.30 64593.00 79.24
16 19221.00 58260.70 75.19
18 24724.10 52527.10 68.00
20 27491.60 48811.80 63.97
22 32119.00 45463.40 58.60
24 33561.60 43405.70 56.39
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Fig. 6  Curve of pitch driving torque during emergency stop
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STUDY ON PITCH SYSTEM LOAD CHARACTERISTICS OF
WIND TURBINE

Gao Junyun'?, Yang Zhaojian'
(1. College of Mechanical Engineering , Taiyuan University of Technology, Taiyuan 030024, China
2. Technology Centre of Taiyuan Heavy Industry Co., Lid., Taiyuan 030024, China)

Abstract: This study aimed to investigate the load characteristics of wind turbine pitch system. Taking a 3 MW wind
turbine as the research object, the nonlinear characteristics of wind turbine pitch system were analyzed. Based on the
load anslysis to pitch system, the load simulation modal of pitch system was built using GH Bladed software. By the
simulation to the pitch driving loads at normal production conditions, emergency stop conditions, et al, the change rules
of the pitch driving loads were revealed. The result show that pitch bearing friction torque is the main part in total pitch
driving torque during power production. Besides, a pitch driving motor selection method based on multi- load cases
isproposed.

Keywords: wind turbine; pitch system; load characteristics; friction torque ; nonlinearity



