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ABSTRACT We present a collective blade pitch control algorithm for floating offshore wind turbines. Control objectives are to
regulate the rated power of a generator and to maintain the stability of platforms in region 3. To achieve these, the optimal control
method with integral action is basically used with a Kalman filter. The Kalman filter is designed to estimate the wind speed as well as
wind turbine and platform states. The performances of the designed controllers are tested and verified by comparing the standard
deviations of the assigned parameters of our controllers with those of the standard controllers, according to the IEC standard conditions.

Key words Floating offshore wind turbine(3--3-4] 34} =2 ¥ ®1), Collective pitch control(E3} 1] 2] A o]), LQRI(Z] 2] & A
6]), Kalman filter(Z-9t I )

Nomenclature t, :peaktime
A :azimuth averaged state matrix t,  trisetime
B : azimuth averaged actuator gain matrix t,  :settling time
C  :azimuth averaged output state matrix u  :control inputs vector
J  :cost function u, :disturbance inputs vector
K state feedback control gain matrix v :average wind speed, m/s
K, :integral gains x  :state vector
M, :overshoot y  :measurements vector
P, : generator power, kW z  :disturbance wind speed state vector
T,  :generator torque, Nm z, :augmented state

T, : commend generator torque, Nm f  :blade pitch angle, deg

5" : commend blade pitch angle, deg

¢ :generator speed, rpm
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DLC : design load case
FAST

IEC : International Electrotechnical Commission

: Fatigue, Aerodynamics, Structure, and Turbulence

LQR : linear quadratic regulator

LQRI : linear quadratic regulator with integral
MIMO : multiple-input, multiple-output

NREL : National Renewable Energy Laboratory
NSS  :normal sea state

NTM : normal turbulence model

SISO : single-input, single-output

STD : standard deviation
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Table 1. Summary of DLC 1.2 condition
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Table 3. NREL 5 MW turbine and Barge model parameters
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Table 2, Input condition of simulation
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Power rating 5 MW
Rotor orientation Upwind
Variable speed,
Control variable pitch,
active yaw
Wind Rotor, hub diameter 126 m, 3 m
turbine | Hub height 90 m
Rated rotor, generator speed | 12,1 rpm, 1173.7 rpm
Blade operation Pitch to feather
Maximum blade pitch rate | 8 deg/s
Rated generator torque 43,093 Nm
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Width 40 m
Length 40 m
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y=

u =3, = collective blade pitch

u, =v = horizontal wind speed
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