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Abstract: Torque control of wind turbines is important when the wind speed is below the rated speed. The
main objective of torque control is to extract the maximum power from the potential aerodynamic power of
the wind. Torque control methods for wind turbines are classified as torque-mode control and speed-mode
control. In torque-mode control, which is well known and traditionally used in many wind turbines, the
torque demand of the generator is proportional to the square of the generator speed. In speed-mode control, a
PI controller is used to generate the appropriate torque demand of the generator. In this study, the two torque
control methods mentioned above are applied to a 2.75-MW wind turbine; simulation results for real
turbulence wind speeds are presented, and the response properties are compared.
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Table 1 Physical parameter values of a 2.75 MW
wind turbine

Physical parameters Values
R 46 [m]
J, 12.6¢6 [kgm’]
J, 239 [kegm']
Ny, 70.65

Table 2 Simulation cases for torque and speed mode

controls
EIR= Aol | Case 1 K,,=0.6292
Case 2a | K,=243.1 & K;=10.9
é"..'l:]:lt 73101
Case 2b | K,=486.2 & K;=43.6
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Table 3 Simulation results for torque and speed mode
controls

A(TSR) | ©2,(pm) | 7,(kKNm)

HE |EFU}| HF (EFUA| G9F (ZFUA| 9T

TI=5% | 9.5210 | 03817 | 870.0983 | 264684 | 52285 | 03143 | 04773 | 0.0426

Case 1

TI=10% | 9.6032 | 0.7894 |875.8722| 51.2479 | 53039 | 0.6341 0.4899 | 0.0845

TI=5% | 9.5073 | 03801 |869.5836 | 44.1348 | 52322 | 09622 | 04777 | 0.0960

Case 2a

TI=10% | 9.5732 | 0.7520 | 875.6957 | 81.1750 | 5.3010 1.8029 | 04909 | 0.1835

TI=5% | 9.5021 03170 |869.4730 | 46.9307 | 52258 1.6375 | 04775 | 0.1557

Case 2b

TI=10% | 95595 | 0.6430 | 875.4530 | 84.6209 | 5.2871 3.0001 0.4908 | 0.2913
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