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 Reliability of  wind turbines

 Offshore~W M EP

 Conclusions
Data Pool

Core Data Event  Data

Result  Data



© Fraunhofer IWES Dipl.-Ing. M .Sc. Stefan Faulstich    Optimising W ind Power Performance  London

Introduction
Start ing Point :

Modern wind turbines achieve high availability

Number of  faults cause unplanned downt imes
 high maintenance ef forts and costs

Offshore: drop of  availability expected
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Introduction
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WMEP

Scient if ic Measurement  and Evaluat ion 
programme WMEP

„ 250 MW Wind“  (1989-2006)

193.000 monthly operat ion reports
and 64.000 Incident  reports 
f rom 1.500 wind turbines



© Fraunhofer IWES Dipl.-Ing. M .Sc. Stefan Faulstich    Optimising W ind Power Performance  London

WMEP

Disseminat ion:

 W ind Energy Report
(yearly published, 
2010 coming soon)

 Internetportal

www.windmonitor.de

 Project Homepage 

www.offshore-wmep.de

http://www.windmonitor.de/�
http://www.offshore-wmep.de/�
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WMEP

Research topics:

 Development and state of  wind energy use

 Site &  Turbine development

 External conditions

 Grid Integration

 Economics

 Reliability and availability
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Reliability of wind turbines
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Appropriate Failure Statistics

Year of operation???Turbine type???

 For differential analysis distinctions regarding size, technical concepts, site 
conditions, etc. must be made 

WMEP-DB
1453 WEAs

>3. year of  product ion
527 WEA

1.-3. year of  product ion
926 WEA

P<500kW
783 WEA

P≥1000kW
16 WEA

500kW≤P<1000kW
127 WEA

asynchronous
584 WEA

synchronous
199 WEA

Coast  line
102 WEA

highlands
33 WEA

lowlands
64 WEA
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Reliability based maintenance

Increasing availability:
 extending uptime

 increasing reliability of turbine and sub-assemblies
 reducing downt ime

 qualif ied maintenance
 eff icient  st rategies for spar parts
 addit ional prevent ive measures

Basis for reliability based maintenance is

 st ructured reliability characterist ics 

 validated maintenance costs

in considerat ion of  operat ing condit ions (reference values)

 Accurate and detailed documentat ion, consistent  labelling of  sub-
assemblies, and unif ied descript ion of  events are needed
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Appropriate Failure Statistics
For reliability based maintenance it  is essent ial to know 

 structured reliability characteristics

 validated maintenance costs

taking into account the operating conditions (reference values).

EMS

1
Repair starts

15
Repair completed

1
Failure occures

1 - 15

28
Take off

20 - 28

5
Fault recognised

5 - 20

20
Crew and equipment ready

28 - 11 - 5 T_logisticT_diagnosis T_repairT_travelT_wait

Time data

Event data

Failure data:
EMS-4: Effect on turbine
EMS-5: Effects of breakdown
EMS-6: Cause of failure
EMS-7: Damage mechanism
EMS-8: Damage symptoms

Maintenance data:
EMS-1:   Kind of event
EMS-9:   Recognition of error
EMS-10: Kind of repair
EMS-11: Measures against repetition
EMS-12: Urgency of measures

Effort 
data

Utility information:
Equipment (crane, boats, helicopter,…)
Spare parts, consumables
Labour information:
Human resources (qualification, …)

In-service 
data

RDS-PP

External conditions (storm, lightning, …)
Counter readings (produced power, 
lifetime characteristics, ...)
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Thus,

 A ccurate, detailed 
documentation

 Consistent naming of  
components

 Unif ied description of  
irregularities and activities

are needed.
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Offshore~WMEP

-allows anonymous benchmarking and weak-point  
analyses 
-gives the possibility to test  and, if  necessary, 
opt imize the performance of  offshore wind farms

The generat ion of  a common database 
-aims to help in answering essent ial quest ions 
concerning offshore wind energy
-cont ribute to polit ical decision-making processes 
and facilitate further technological progress

Data Pool

Core Data Event  Data

Result  Data
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Offshore~WMEP

Concept of
data transfer

Concept of 
confidentiality

Concept of data 
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Conclusions

 Reliability and availability needs to get improved

 Experience is of  great value for reliability and maintenance optimisation

 A lready information available 

 level of  detail needs to get improved

 Statistic mass needs to be increased

 Common database is proposed

 Concepts (e.g. data base structure) established

 Sharing of  information has begun
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Thank you for your attention

Dipl.-Ing M.Sc. Stefan Faulst ich
stefan.faulst ich@iwes.f raunhofer.de

Reliability & Maintenance st rategies
R&D Division Energy Economy and Grid Operat ion

Fraunhofer Inst itute for Wind Energy and 
Energy System Technology IWES 
Königstor 59, 34119 Kassel 

Wind Power R&D seminar – Deep sea of fshore wind power
20-21 January 2011, Trondheim, Norway 
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