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A Study on a Feedforward Control Using the Nacelle Wind Speed
for Downwind-type Floating Offshore Wind Turbines
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Abstract
Control of blade pitch angle (BPA) based on the platform-pitching motions (floating platform vibration
control; FVC) can suppress the platform-pitching vibrations of floating offshore wind turbines (FOWTs)
generated by the variable speed control (VSC). However, FVC increases cumulative moving distances of
BPA and fatigue loads of blade pitch actuators comparing with those without FVC. This study proposes a
new control method to reduce loads of blade pitch actuators; in this method, the blade pitch angle demand
is generated using feedforward control (FFC) based on operational characteristics of BPA, and the input of
the feedforward control is wind speed detected by the wind speed sensor placed at the top of nacelle of the
downwind turbine. Simulations and demonstrations using a utility-scale five-megawatt advanced-spar
type FOWT are performed and the results show that the proposed method can reduce loads of blade pitch

actuators.
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Table 1 Specifications of the FOWT

Rated power SMW
Wind turbine type Downwind
Rotor diameter 126 m
Floating platform type Advanced spar
Mooring type Catenary, 6 lines
Hub height 86.4 m
Rated wind speed 13 m/s
Mass 869t
Natural period (pitch) 28s
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Fig.2 Block diagram of the proposed feedforward control
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Fig. 3 Variation of blade pitch angle with nacelle wind speed
for the proposed feedforward control
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Table 2 Simulation conditions

Wind speed 14 m/s, 18 m/s, 22 m/s
IEC 61400-3, Class C, Normal
Turbulence Model (NTM)
0deg

Turbulence model

Initial yaw error

Significant wave height 2.16m, 2.76 m, 3.50 m
Significant wave period 6.215s,7.25s,8.155s
Simulation period 600 s
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Fig. 8 Time series of measured nacelle wind speed and FOWT responses
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