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Heier (1998) 0.5 116 04 O — 5 21 0.08 0.035
Constant-speed wind turbine 0.44 125 0 0 0 6.94 16.5 0 —0.002
Variable-speed wind turbine  0.73 151 0.58 0.002 2.14 132 184 —0.02 —0.003




Torque
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P, = Cp(\B)Py = SprR*Cp(A, B)VE, - T, = %mRBCQ(A,ﬁ)vL’




Typical variations of CQ and Cp for a fixed-pitch wind turbine




Torque and power vs. rotor speed
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» fixed-speed turbines will operate with maximum efficiency just for a
unique wind speed,

» whereas variable-speed turbines can potentially work with maximum
efficiency over a wide wind speed range at least up to rated power
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Torque and power vs. rotor speed with pitch angle as parameter
and V=12m/s
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PSCAD Model

Mechanical speed of the machine [rad/s]
Reference speed [rad/s]

Power Demand [MW]

Power output of the machine based on the machine rating [pu]

Gain [9/pu]
Proportional gain [2/pu]
Integral gain [°/pu]
Gain multiplier [¢/pu]

Blade actuator integral gain [s]

Betal Betal

Wind Turhine Wind Turbine
Gavernor Governar
MOD 2 Type MOD 2 Type




