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Abstract

This paper investigates the combined performance of Individual Blade Pitch (IPC) and
Active Aerodynamic Load Control (AALC) applied to the 5MW UpWind reference turbine.
IPC is an advanced wind turbine control method for fatigue load reduction. IPC is realized
by reducing the 1p blade load through mitigation of the static rotor tilt and yaw moments.
AALC uses trailing edge flap devices to reduce fatigue loads or bending moments. This
work is motivated by assessing the benefit for the combination of using both approaches
one which addresses low frequency (such as the 1p loading) and the other addresses, in
addition, higher frequency loading on the blades. This study developed and simulated
several IPC and AALC designs to reduce blade loads and potentially pitch duty cycles. The
numerical simulations were performed on the NREL 5MW UpWind reference wind turbine
model. Two IEC turbulent wind conditions (16 mps and 20 mps) were explored. Results
are shown for pitch angles and rates, flap angles and rates, blade flapwise root moments,
blade flapwise tip deflections, and flap bending moment power spectral density plots. Other
relevant wind turbine components, such as tower moments were also monitored. This study
shows that the combined controller designs, when compared with a baseline conventional
collective pitch control strategy, demonstrate the trade-offs, load reductions, and potential
performance benefits for future large wind turbine control design.
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