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Summary 
Many analytical and numerical approaches have been developed in the past that can provide accurate 
life prediction of wind turbine drivetrains under a certain operation condition. However, most of these 
tools are either too application specific, or do not apply the full depth of today’s existing technology for 
life prediction. In this work, it will be shown how Sentient uses Modelica for bearing and gear life 
prediction. A unique three dimensional gearbox library has been developed that allows for accurate 
representation of gear component dynamics, packaged in a next generation tool. Using this library in 
combination with Sentient’s DigitalClone Technology, Modelica based gearbox models provide 
accurate operation conditions for bearing or gear life prediction. 
 
1. Introduction 
 
DigitalClone-ModelBuilder is a desktop client 
to serve Sentient’s DigitalClone platform. The 
client is built on the acasual modelling software 
Modelica. The tool allows the user to build 
custom gearboxes thanks to its multibody 
dynamics formulation. Several Modelical 
libraries exist that simulates drivetrains, such 
as the 1D transmission library [1] and others. 
However, none of these libraries are detailed 
enough for proper bearing and gear lifing.  
ModelBuilder includes a novel drivetrain library 
based on flexible 3D components that allows 
gradual increase of degrees-of -freedom as the 
modeling/design cycle progresses. 
Compliance varies from rigid, via linear, to 
complex non-linear formulations for different 
types of bearings (CRBs, TRBs, ACBBs, etc.), 
shafts, and gear meshes (spur, helical, 
planetary). The gearbox housing can be 
included as a super-element with a determined 
number of connection nodes for each bearing 
support. In addition to machinery, it is possible 
to include an induction or a permanent magnet 
generator to complete the drivetrain system. 
The machines are modelled in the dq-axis and 
are offered with a customizable controller. The 
addition of the generator models allows for 
simulation of transient events such as e-stops 
or grid faults. 
 
2. Results 
 
ModelBuilder has been validated with the 
Gearbox Reliabiliy Collaborative (GRC) 
Gearbox 2 from NREL [2]. The gearbox has 
been selected for the validation due to the 
extensive testing and availability of the data. 
The model has been implemented in 
ModelBuilder from the main shaft to the 
generator and it is shown in Fig 1. The 
measured speed at the low-speed shaft and 

the generator torque are used as an input to 
the model to recreate the normal operation 
tests and grid disconnect at different power 
levels. 
 

 
Fig 1: The GRC gearbox model view in 
DigitalClone’s workspace. 
 
At a higher level of fidelity, ModelBuilder 
provides not only the time-series of the radial 
and axial forces acting on the bearings, but the 
pressure distribution that each roller exerts 
onto the inner and outer races of the bearings 
thanks to the Bearing Analysis Tool (BAT), as 
seen in Fig 2. 

 
Fig 2: 3D pressure distribution on the inner and 

outer race due to the roller contacts. 
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