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Predicting the operating life of wind turbine gearbox components

First ZF wind turbine gearboxes equipped with a Schaeffler cloud connection go into operation
ZF Friedrichshafen and Schaeffler are collaborating to develop new solutions for predicting the operating life of wind turbine gearbox components based on the actual loads that occur during operation. Since September, the first wind turbine gearboxes equipped with sensors and condition monitoring systems have been supplying operating data to a cloud-to-cloud solution to enable this to happen.

SUTTON COLDFIELD, UK, December 04, 2018. Schaeffler and ZF Friedrichshafen are cooperating on a development project aimed at the wind power sector. During operation, wind turbine gearboxes that are equipped with sensors send load data to a cloud-to-cloud solution shared by the two companies. 

The idea behind this project is to utilise ZF’s software solution for wind turbine gearboxes as part of a ‘smart’ system to make the expertise of further specialists available in a single platform and therefore provide wind farm operators with an aggregated overview of each gearbox. Schaeffler is a preferred partner for rolling bearings here and supplies rolling bearing load analyses, while ZF itself assesses the loads placed on the gearbox components. The project is designed to be open for the involvement of further companies such as lubricant experts and control system suppliers.

In the solution that is currently installed, pre-processed data from the condition monitoring system and other sensors are transmitted to the ZF cloud, while torque and speed data are forwarded to the Schaeffler cloud, where a detailed simulation model of the ZF gearbox has been implemented as a virtual twin. The calculation results from the virtual twin are transmitted back to the ZF cloud and are then available on the ZF software’s dashboard for use in monitoring the gearbox’s condition.

Expanded planning horizons for wind farm operators 

Monitoring the actual loads that occur in wind turbine gearboxes allows ZF and Schaeffler to create a basis on which new data-based models can be developed. In the first stage, the rating life and the static load safety factors of the gearbox bearings are assessed based on the available input variables using the virtual twin (analogous to the procedure used in the certified design of the bearings). In the subsequent stage, both fatigue and further damage mechanisms can be taken into consideration. This is necessary because the operating life of rolling bearings in wind power applications is generally not limited by conventional material fatigue but by surface-initiated damage (e.g. due to excessive wear or lubricant contamination). Schaeffler has already developed an algorithm for this purpose that can be used to calculate the risk of surface-initiated damage. Adapting and testing new methods of this kind for predicting the condition of rolling bearings specifically in the wind energy sector is an integral part of the collaboration with ZF. The load data-based assessment of the calculation results from the virtual twin will in future enable harmful operating conditions to be detected early, allowing the lead time for initiating maintenance measures to be significantly shortened compared to existing condition monitoring systems. It will also be possible to initiate suitable countermeasures to prevent critical operating conditions and so extend the bearings’ operating life. Wind farm operators will therefore have a tool at their disposal that significantly extends their planning horizons.

Adjustment of bearing operating life based on real data

Based on the actual cumulative load to which each bearing in the gearbox has been subjected, Schaeffler will also be able to offer optimised product recommendations with a relatively long lead time before the next maintenance interval, which can include carrying out a one-to-one replacement of the bearing in question, upgrading to a coated version or a bearing with a higher-performance material or special heat treatment. It will therefore be possible to better assimilate the operating life of all bearings contained in the gearbox as a whole.

The coming months will be spent in testing the IT infrastructure that has been installed, as well as the transfer of data in practice. The findings gathered from the technical, legal and economic challenges involved will be integrated into the subsequent volume production application.

For more information, please contact Schaeffler UK’s Communications & Marketing Department on info.uk@schaeffler.com 
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Schaeffler and ZF use jointly developed expert models to analyse and predict the condition of wind turbine gearboxes based on the actual loads that occur during operation. 
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Schaeffler is a preferred partner for rolling bearings and supplies rolling bearing load analyses. The calculation results from the virtual twin are transmitted back to the ZF cloud and are then available on the ZF software’s dashboard for use in monitoring the gearbox’s condition.
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About Schaeffler

The Schaeffler Group is a global automotive and industrial supplier. Top quality, outstanding technology, and exceptionally innovative spirit form the basis for the continued success of the company. By delivering high-precision components and systems in engine, transmission, and chassis applications, as well as rolling and plain bearing solutions for a large number of industrial applications, the Schaeffler Group is already shaping “Mobility for tomorrow” to a significant degree. The technology company generated sales of approximately EUR 14 billion in 2017. With more than 90,000 employees, Schaeffler is one of the world’s largest family companies and, with approximately 170 locations in over 50 countries, has a worldwide network of manufacturing locations, research and development facilities, and sales companies.
The Industrial division supplies components and systems for around 60 industrial sectors via its worldwide organization with market proximity and its application support service. The range includes miniature bearings only a few millimeters wide through to large-size bearings with an outside diameter of several meters.
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Follow us on Twitter @SchaefflerUK and Twitter @schaefflergroup to get all of our latest press releases and news.
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Dean Palmer, Director, SilverBullet PR Ltd, Stamford, Lincolnshire, UK.
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