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FAILURES OF WIND TURBINE GEARBOX BEARINGS AND GEARS 
 Failures of gearbox components are responsible for more than 

20% of the downtime of wind turbines [1]. 
 Real operational conditions are more complex when specified 

in IEC 61400-4 standard thus the real loading maybe under 
estimated in the design calculations. 

 Common design practice reduces wind turbine drivetrain 
dynamic model to simple two or five degrees of freedom, 
resulting in restricted details in describing dynamic behaviour 
of internal drivetrain components under complex loading 
conditions [2]. 

WIND TURBINE DRIVE TRAIN MODEL  
 Pure torsional with lumped parameter dynamic model for 750kw wind turbine, one DOF per 

component, the overall dynamic model has nine DOFs. 
 Lagrange’s equation was employed to derive 
     the equation of motion.   

 
 
 
 
 
 
 
 
 
 
 

3D Model for National Renewable Energy Laboratory (NREL) 
750kW wind turbine gearbox has been created. The required 
parameters for modelling the gearbox have been calculated by 
using Autodesk Inventor Professional software and validated with 
that available in published literature. 

DEVELOPMENT OF A DYNAMIC WIND TURBINE DRIVETRAIN 
MODEL BY USING MATLAB/SIMDRIVELINE 

 

Pure torsional model of  9 DOFs for NREL 750kW wind turbine multistage gearbox 
consists of a planetary gear set and two parallel gear sets, with two intermediate shafts. 

NORMAL OPERATION 
 

EMERGENCY STOP 

Frequency Response 
Function (FRF) of NREL 
750 kW wind turbine 

drivetrain model 

LSS and HSS velocities over the 95 s 
simulation period 

Planet-Ring gear load during normal 
operation 

Planetary bearing load during normal 
operation 

Planet-Ring gear load during 
emergency stop  

 Planetary bearing load during emergency 
stop.  

 Maximum contact stress on the inner 
raceway of each bearing can be calculated 
and compared with  recommended levels. 

LSS and HSS velocities during 
shutdown. Maximum bearing 
and gear loading had been 
experienced after the second 
36 when the mechanical 
break if fully engaged . 

CONCLUSIONS: 
 A pure torsional dynamic model of a 750 kW wind turbine has been 

successfully developed by using MATLAB/SIMDRIVLINE, validated and used to 
simulate normal operation and manual shutdown operation of wind turbine.  

 The model can be simulated under different operational conditions to 
investigate the drivetrain dynamic characteristics and behaviour, particularly 
predicting possible resonant excitations. 

 The bearings and gears of wind turbine gearbox are  subjected to high load 
levels during manual shutdown higher than that normal operating condition.  
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