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Abstract: The main objective of a torque controller below rated wind speed is to extract maximum power
from the potential wind energy. To do this, the torque control method, which adjusts the torque magnitude
and makes it proportional to the square of the generator speed, has been applied. However, this method
makes the response slower as the wind turbines are getting larger in size with multi-MW capacities. In this
paper, a torque control method that uses the nonlinear parameter of rotor speed for aerodynamic torque as a
control gain is discussed to improve the response by adjusting an additional torque magnitude. The nonlinear
parameter of the rotor speed could be calculated both online and offline. It is shown that the offline case is
more practical and effective in producing power through the numerical simulation of a 2MW wind turbine by
considering the real turbulence wind speed.
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Table 1 Physical parameter values of a 2MW wind

turbine
Physical parameters Values
Rotor radius (R) 40 [m]
Rotor moment of inertia (J,) 6.03e6 [kgn’]
Generator moment of inertia (/) 60 [kgm’]
Gear ratio of gearbox (n,,) 83.33
0.5
45T TTTTTTTTTTOR Cp pax =0.4662
0.4l A =81 .
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Fig. 1 Power coefficient at pitch angle of 0°
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Fig. 2 Spectral model of Van der Hoven
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Fig. 3 Turbulence wind speed for simulation
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Table 2 Simulation results for online case

Generated power Mean Rms (?gflil:ﬁon
Value
(MW) 0.3482 | 0.3935 0.1832
=0 :
Increasing ) ) )
rate (%)
Value
- (MW) 0.3493 0.4009 0.1968
g9 .
Increasing
rate (%) 0.32 1.88 7.42
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g .
Increasing
rate (%) 0.57 4.29 16.81
Value
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g9 .
Increasing
rate (%) 0.80 7.12 27.40
Value
o\ (MW) 0.3517 | 0.4335 0.2535
g .
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rate (%) 1.00 10.16 38.37

0 100 200 300 400 500 600
Time (sec)

P vy

Gt S -
300 400 500 600
Time (sec)

Fig. 8 Comparison of responses: offline case
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Table 3 Simulation results for offline case

Generated power Mean Rms gtzm .
eviation
Value
(MW) 0.3482 | 0.3935 0.1832
=0 :
Increasing ) ) )
rate (%)
Value 0.3501 | 0.4056 | 0.2049
- (MW) . . .
g .
Increasing
rate (%) 0.55 3.07 11.84
Value 03513 | 0.4192 | 0.2287
o (MW) . . .
g .
Increasing
rate (%) 0.89 6.53 24.84
Value 03521 | 0.4324 | 02511
. (MW) . . .
g .
Increasing
rate (%) 1.12 9.89 37.06
Value
o (MW) 0.3526 | 0.4447 0.2709
g .
Increasing
rate (%) 1.26 13.01 47.87
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