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Abstract: As the size of a wind turbine increases, the rotor diameter increases. Rotor blades experience mechanical
loads caused by the wind shear and the tower shadow effect. These mechanical loads reduce the life of the wind turbine.
Therefore, with increasing size of the wind turbine, wind turbine control system design for the mitigation of mechanical
loads is important. In this study, Individual Pitch Control in introduced for reducing the mechanical loads of rotor
blades, and a simulation for IPC performance verification is discussed.
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Fig. 1 Chord coordinate system and blade coordinate
system
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Table 1 Phase margin of IPC loop
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NREL SMW & #

Table 2 NREL SMW Wind turbine data

Rotor diameter 126 m
Hub height 90 m
Gearbox ratio 97
Rated rotational speed 12.1 rpm
Cut in, cut out wind speed 4 m/s, 25 m/s
Rated wind speed 11.3 m/s

Table 3 IPC on/off Quantitative Analysis

mean STD mean STD DEL
Q rotor rotor })elec 1)elec M YBI1
unit rpm rpm kW kW kNm

IPC off 12.1 0.283 | 5002.14 | 133.65 10010

IPC on 12.1 0.282 5002.12 | 132.49 6425

(on-off)
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