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Abstract

This paper deals with the NREL (National Renewable Energy Laboratory) 5-MW reference
wind turbine. The controller which include MPPT (Maximum power point tracking) control
algorithm and tower load reduction control algorithm was designed by MATLAB Simulink.
This paper propose a tower damper algorithm to improve the existing tower damper algorithm.
To improve the existing tower damper algorithm, proposed tower damper algorithm were
applied the thrust sensitivity scheduling and PI control method. The thrust sensitivity scheduling
was calculated by thrust force formula which include thrust coefficient table. Power and Tower
root moment DEL (Damage Equivalent Load) was set as a performance index to verify the load
reduction algorithm. The simulation were performed 600 seconds under the wind conditions of
the NTM (Normal Turbulence Model), TI (Turbulence Intensity)16% and 12~25m/s average
wind speed. The effect of the proposed tower damper algorithm is confirmed through PSD
(Power Spectral Density). The proposed tower damper algorithm reduces the fore-aft moment
DEL of the tower up to 6% than the existing tower damper algorithm.

Keywords: 51547 (Load reduction), =4 571015 (Damage Equivalent load), T AHE
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Table 1 Specification of NREL offshore research wind turbine

Property Units Value
Rated electrical power kW 5,000
Rotor orientation, configuration - Upwind, 3 blades
Control - Variable Speed, Collective Pitch
Rotor, hub diameter m 126, 3
Hub height m 90
Cut-in, rated, Cut-out wind speed m/s 3,11.4,25
Cut-in, rated rotor speed rpm 6.9, 12.1
Rated generator torque Nm 43,094

SHERIZ EFlo1=9] ZIstekd 4, mA, S5 B Edlo|= & ofs]] 37]HeH E4o] st
5t, 3719k B4 = ooz gof ot 28y bR ez FH o= vERltE, 12k 2

&% ] 2(One—dimensional momentum theory)ol] 2Jstf Z¥2t A (1)} (2) 2 vrepd 4= Q.
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