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The EU FP7 Reliawind project has the aim to identify and understand critical failures 
and their mechanisms through quantitative studies of detailed wind farm data. The 
approach has been to:

ÁCollect Data ςmodern wind farms will often have a very large quantity of 
operational data both automated (e.g. 10-minute SCADA) and manually recorded (e.g. 
ǘŜŎƘƴƛŎƛŀƴǎΨ ǎŜǊǾƛŎŜ ǊŜǇƻǊǘǎύΤ

ÁIdentify Downtime Events ςthe discrete data have been linked and analysed to 
produce an exhaustive list of downtime events;

ÁTag Downtime Events in a Turbine Taxonomy ςevery downtime has been linked to a 
part of a generic turbine structure;

ÁDerive Reliability Profiles ςthe resulting database of downtime events has been 
analysed to determine the failure rate and downtime on a per subsystem, assembly or 
subassembly basis.

So far, the data from around 300 wind turbines have been analysed and 31,500 
downtime events have been identified; more data is currently being added.
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2. Identify Downtime Events2. Identify Downtime Events

¢Ƙƛǎ ǿƻǊƪ ǿƛƭƭ ōŜ ǇǊŜǎŜƴǘŜŘ ŀǘ 9²9/ нлмлΣ ƛƴ ǘƘŜ ǎŜǎǎƛƻƴ άCŀǘƛƎǳŜΣ /ƻƳǇƻƴŜƴǘǎΣ 
wŜƭƛŀōƛƭƛǘȅέ CǊƛŘŀȅ ноǊŘ !ǇǊƛƭ лфΥлл ς10:30.

Please consult the full paper for a full list of applicable references.
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The data described above are not usually connected:

ÁAutomated records (e.g. 10-minute SCADA data) ςthe time stamps allow the status 
of each turbine to be identified in every 10-minute period, but often do not describe 
the reasons for periods of downtime; and

Áaŀƴǳŀƭ ǊŜŎƻǊŘǎ όŜΦƎΦ ǘŜŎƘƴƛŎƛŀƴΨǎ ǎŜǊǾƛŎŜ ǊŜǇƻǊǘǎύ ςthe time stamps are often not 
accurate, but the records provide a good description of the fault.

The logic required to link these data sources will usually vary depending on the 
turbine type and format of the manual records. An exhaustive list of 31,500 downtime 
events has been determined for all turbines in the  field study. These data have been 
stored in a reliability database structure developed by the project.
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The following wind farm selection criteria were applied to ensure results from each 
source were comparable and representative of modern technology:

ÁSite ςcomprise at least 15 turbines;

ÁTurbines ςrunning for at least two years since commissioning; and

ÁTurbines ςvariable speed, pitch regulated, rated power > 850 kW.

Typical data available from a modern operational wind farm includes:

Á10-Minute average SCADA data;

ÁFault / alarm logs;

ÁWork orders / service reports; and

ÁO&M contractor reports.

These sources are discrete and are often not recorded so as to easily allow reliability 
information to be extracted; a substantial effort has been invested in connecting these 
sources. Data for this study have been provided by wind turbine manufacturers who 
are members of the Reliawind consortium and wind farm Owners and Operators who 
ŀǊŜ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ wŜƭƛŀǿƛƴŘ ¦ǎŜǊǎΩ ²ƻǊƪƛƴƎ DǊƻǳǇΦ 

The data from around 300 wind turbines, with various operational periods, have been 
analysed and the database is continuing to grow.
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3. Tag Downtime Events in a Turbine Taxonomy3. Tag Downtime Events in a Turbine Taxonomy

To allow the results from different turbines to be compared, a common turbine 
structure breakdown (taxonomy) has been developed.

The Reliawind taxonomy has a positional grouping for mechanical components and a 
functional grouping for electrical elements. This reflects the fact that electrical energy 
may generally be transmitted between positional elements such as between the 
nacelle and base of the tower, whereas mechanical energy is generally confined 
within positional elements.

Each one of the 31,500 downtime events identified has been classified according to 
this taxonomy to the best extent that the data permit.

Having been applied with the cleaning, sorting and classification processes described 
above, the data are analysed using standard reliability methods. The analysis allows 
the calculation of the failure rate and downtime for each part of the turbine.

Average failure rate [failures / turbine / year]

Total time lost [hours / year]

The results and experience gained in this project are applicable to additional turbine 
types, creating a valuable resource for both Owners and Manufacturers.
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