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This revision has been issued to include the GL Wind Technical Note 068 “Requirements and 
recommendations for implementation and documentation of resonance analysis”, Revision 1, dated 
24.09.2007. 

Resonance analysis 

1. Motivation 

The transformation of global loads is state of the art technique for generating extreme loads and load 
spectra used within the design assessment of all machinery components. The simulation model 
which is used for global load assumptions simplifies the drive train and its components because the 
today used aero-elastic codes do not provide the possibility to model the drive train more detailed. 

To make load assumptions for components load spectra in most instances a static drive train model 
is used for the transformation of global loads. This means that dynamic properties of drive train 
components are neglected. The static transformation method is only admissible if no system 
resonances are excited in the operation range of the wind turbine. Therefore a resonance analysis is 
essential. 

2. Requirements of Guideline for the Certification of Wind Turbines, Edition 2003 with 
Supplement 2004 and Guideline for the Certification of Offshore Wind Turbines, Edition 
2005 

2.a) The requirements given in section 7.1.3 shall ensure that drive train parameters used within 
the global load assumptions match to the properties and design of the wind turbine’s 
machinery components. State of the art aero-elastic codes represent the drive train as a 
simplified mechanical model, e.g. two mass oscillator. It has to be documented that the 
global dynamic behaviour of a detailed drive train model and of the simplified drive train 
model are comparable. This is to provide security for global load assumptions used within 
the design assessment of e.g. rotor blades, tower and foundation. This has to be 
demonstrated for the B-Design Assessment. It is recommended to perform this 
investigation for the C-Design Assessment to guarantee a cost effective wind turbine 
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development and certification process. Because state of the art aero-elastic codes consider 
torsional behaviour of drive train only a reduction to a pure rotational drive train model is 
permissible but not recommended. 

2.b) Furthermore section 7.1.3 requires the consideration of the dynamic behaviour of drive train 
for determining design loads. If the design assessment of machinery components is based 
on load spectra that have been generated via static transformation of global loads a 
verification by means of a resonance analysis is necessary. Therefore a detailed drive train 
model shall be analysed that includes all major drive train components e.g. main shaft, 
torque arm support incl. elastic bushings, main bearings, gearbox shafts, bearings and 
toothings, high speed coupling, and generator. The resonance analysis should consider 
torsional and translational degrees of freedom. A limitation to a rotational model is not 
recommended. This resonance analysis is necessary for the B-Design Assessment. 

Enclosed please find: 

 
GL Wind Technical Note 068 ”Requirements and recommendations for 
implementation and documentation of resonance analysis", Revision 1, dated 
24.09.2007, 6 pages 
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