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Fig.1 The simplified dynamics model of drive train 
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Fig.2 The topological graph of wind turbine multi-body dynamics model 
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Fig.3 The wind turbine multi-body dynamics model 
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Fig.4 The generator speed-torque curve 
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Fig.5 The external controller 
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Table1 Wind turbine parameters 
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Fig.6 Time domain simulation 
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Table2 Load results comparision 

 

  

7 m·s-1 12 m·s-1 12 m·s-1 

TID TID  TID TID  TID TID  

Mx/kN·m 487.9 337.2 30.9% 514.1 351.6 31.6% 1925.3 1788.9 7.1% 

/kN·m 487.5 337.0 30.9% 512.9 349.7 31.8% 1925.4 1788.9 7.1% 

1 /kN 198.2 141.1 28.8% 232.9 180.4 22.5% 719.9 685.0 4.8% 

2 /kN 197.1 140.3 28.8% 231.5 179.3 22.6% 721.1 662.1 8.2% 

3 /kN 197.1 140.4 28.8% 233.7 179.2 23.3% 723.4 658.8 8.9% 

1 /kN 189.4 134.8 28.9% 217.5 165.5 23.9% 695.1 661.2 4.9% 



 

 

2 /kN 188.2 133.6 29.0% 217.3 164.9 24.1% 696.7 639.8 8.2% 

3 /kN 188.5 133.0 29.4% 218.4 163.6 25.1% 698.4 635.7 9.0% 

/kN 212.5 201.2 5.3% 183.4 142.7 22.2% 535.3 500.2 6.6% 

/kN 67.9 57.0 16.1% 109.8 102.8 6.3% 173.9 162.1 6.8% 

/kN·m 2.01 1.92 4.4% 1.64 1.55 5.7% 11.64 11.62 0.2% 
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Fig.7 The generator speed 
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Table3 Vibration results comparision 

 

  

7 m·s-1 12 m·s-1 12 m·s-1 

TID TID  TID TID  TID TID  

/r·min-1 5.26 3.04 42.3% 5.26 3.26 38.0% 1920.0 1888.5 1.6% 
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RESEARCH OF TUNED INERTIA DAMPER FOR WIND TURBINE DRIVE TRAIN 
 

Peng Chao 
(GuoDian United Power Technology Co.,Ltd, State Key Laboratory of Wind Power Equipment and Control, Beijing 100039, China) 

 

Abstract: A tuned inertia damper(TID) is proposed for wind turbine drive train with reference to the mechanics 
principle of tuned mass damper. Through mechanical-aerodynamic-control multi-disciplinary co-simulation, the 
effect of load and vibration reduction of TID for drive train on torsional direction is studied. The simulation results 
show that TID can effectively reduce the torsional fatigue and extreme loads of drive train, and the reduction 
amplitude on low speed shafts is more than high speed shafts'. The torsional vibration is also damped effectively, and 
the situation of generator overspeed becomes better. TID has a certain application value in terms of repairment of 
drive train failure due to fatigue and vibration and the lifetime extension for old wind turbines. 
Keywords: wind turbine; drive train; tuned inertia damper; TID; load reduction; vibration reduction 


