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Agenda

• IEAwind Task 33 – O&M Data collection

• Data Entries, Groups and Standards

• Reliability Databases

• Key Findings and Recommendations
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IEAWIND TASK 33
RELIABILITY DATA
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General Approach

• Which information or support do operators and other stakeholders need?

• What analyses can provide the requested information?

• Which data must get recorded to feed these analyses?
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Levels of O&M data complexity
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Complexity 
Level

Possible
application

Possible
analyses

Needed
data groups

A
Performance

Availability

Statistical calculations

Simple plots 

Equipment data

Operational data & 
measurement values

B
Plus:

Root cause analysis

Fault-tree-analysis

Pareto-analysis

Basic physical models

Plus:

Failure data

C

Plus:

Optimization of

Design &

Maintenance

Degradation monitoring

Degradation models

Advanced physical models

Maintenance and logistics optimization

Vibration analysis

Optimized renewal

Optimized stock-keeping

Plus:

Maintenance and inspection data

(Costs)
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DATA ENTRIES, 
GROUPS AND STANDARDS
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Data Groups in an complete data set
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Data groups Sub-groups / objects

Equipment data (ED)
Identification
Time data
Technical information

Operating data /
measurement values (OP)

Time stamp
Measurement values (SCADA, etc)
Operational states

Failure / fault data (FD)

Identification
Time data
Failure description
Failure effect
Failure detection
Fault properties

Maintenance & inspection data (MD)

Identification
Time data
Task / measure / activity
Resources
Maintenance results
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Standards covering data groups and entries
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Data groups /

taxonomies
Equipment data

Operating /

measurement 

data

Failure 

data

Maintenance & 

inspection data

VGB RDS-PP® o

NERC GADS o - -

ReliaWind o

ISO 14224 o* +* +*

FGW ZEUS o + +

IEC 61400-25 +

IEC 61400-26 o

+
entries with a high 
level of detail

o
entries with a medium 
level of detail

-
entries on a more 
general level

* not wind-specific
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Use Cases

An 
Operator

has to report KPI
Production based 
availability

Operational 
data needed

Suggested 
taxonomie(s)

Basic 
calculations 
necessary

IEC 61400-26

has to report KPI
Losses due to 
component

+RDS-PP, GADS

Additionally 
equipment data 
needed

has to report KPI
Losses due to part 
and failure

+ZEUS, ISO 14224

Additionally failure 
data needed

wants to optimize 
maintenance by 
grouping preventive 
measures

Additionally 
modelling of failure 
behavior needed
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RELIABILITY DATABASES
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Reliability Databases
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Database Wind Turbine Component Cause Further Breakdown (e.g. 
repair/exchange)

Downtime

Time of 
occurrence

Operational 
data

Additional 
events

Cost 
information

MTBF

MTTR

λ(t)

λ(t, x)

n,  
λ(t, x)

C(λ, n), 
IH-strategy

WMEP

Wind-Pool
(starting
point)

WInD-Pool
(final 
completion)

CREW

PI and
60-database

Windstats Ger, 
VTT, LWK

RCM

Benchmarking

Reliability
Analyses

O&M 
optimization

SPARTA
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WInd-Pool – The Wind Energy Information Data Pool

Common 
datapool

Component 
designation

Component 
designation

States, Events, 
Activities....

States, Events, 
Activities....
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WInD-Pool
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Operator Operator……

WInD-Pool

Data acquisition

Confidentiality

Operator Operator……

Benchmarks
Reliability 

characteristics

Reliability analyses

Performance Benchmark
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Benefits from reliability databases
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Downtime Statistics Failure Modeling
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KEY FINDINGS AND
RECOMMENDATIONS
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Key findings

• reliability and reliability data are becoming increasingly critical
to both profit margins and LCoE

• There is a lack of standards associated with reliability data
for owners / operators

• Wide range of decree of owner / operator involvement in reliabilty.

• Benchmark and reliability metrics to compare assets
among operators exists, uptake has been restricted, 
in part, by the availability and consistency of reliability data.
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Recommendations
for owner and operators

1. Make sure you get all data during contract negotiation

2. Identify your use-case and be aware of the resulting data needs

3. Train your staff understanding, what data collection is helpful

4. Map all WT components to one taxonomy / designation system

5. Align operating states to IEC 61400-26

6. Support data quality by making use of computerized means

7. Share reliability data to achieve a broad statistical basis
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Recommendations
for wider wind industry

8. Develop a comprehensive wind specific standard
based on ISO 14224, FGW ZEUS, 
and other existing guidelines/standard

9. As a longer-term recommendation, 
there is a need to develop standard definitions
for damage classification
and severity for structural integrity issues
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Contact information
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Links and Literature

• IEAwind Task 33 – Website: https://www.ieawind.org/task_33.html 

• Fraunhofer WInD-Pool: http://wind-pool.iwes.fraunhofer.de/

• Further Reading

• IEAwind Task 33, EXPERT GROUP REPORT ON RECOMMENDED PRACTICES
17. WIND FARM DATA COLLECTION AND RELIABILITY ASSESSMENT FOR O&M 
OPTIMIZATION, (will be published soon and available from Task Website soon)

• Berkhout, V. et al: Modelling the failure behaviour of wind turbines in Tagungsband 
Conference for Wind Power Drives 2017, Aachen, 2017

• Faulstich, S. et al: Modelling the failure behaviour of wind turbines, WindEurope, Hamburg, 
2016 http://iopscience.iop.org/article/10.1088/1742-6596/749/1/012019/meta

• Faulstich, S. et al: Offshore~WMEP: The cross-company initiative for performance and
reliability benchmarking, RAVE-Conference, Bremerhaven, 2015, 
http://rave2012.iwes.fraunhofer.de/img/pdfs/Session5_2015/5.5_Faulstich.pdf
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