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Introduction
Sarting Point:

Modern wind turbines achieve high availability

Number of faultscause unplanned downtimes
=» high maintenance efforts and costs

Offshore: drop of availability expected
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WMEP

Scientific Measurement and Evaluation a*a AT “
programme WMEP ani .

, 250 MW Wind* (1989-2006)

193.000 monthly operation reports :
and 64.000 Incident reports .
from 1.500 wind turbines e
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WMEP

Dissemination:

B Wind Energy Report
(yearly published,
2010 coming soon)

M Internetportal

www.windmonitor.de

M Project Homepage

www.offshore-wmep.de
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WMEP

MSGDGMMII’&#UP=500I;W 0500 KW = P < 1000 kW @ 1000 kW = P < 2000 KW BP = 2000 IWJ

Research topics:

B Development and state of wind energy use
MW Site & Turbine development
M External conditions
M Grid Integration
B Economics
M Reliability and availability
==
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Reliability of wind turbines
n:number of failures
ﬂ/ _ Z n T :Timeof operation
T

n = n( failure cause; Subassembly)
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Appropriate Failure Satistics

M For differential analysis distinctions regarding size, technical concepts, site

conditions, etc. must be made

WMEP-DB
1453 WEAs

>3. year of production 1.-3. year of production
527 WEA 926 WEA
P<500kW 500kW<=P<1000kW P=1000kW
783 WEA 127 WEA 16 WEA
asynchronous synchronous
584 WEA 199 WEA
Coast line highlands
102 WEA 33 WEA

Turbine type??? Year of operation???

lowlands
64 WEA

e C1P21000
B Control £1500<P<1000
ore fa OP<500
Hydraullc System ]
Yaw System —=
R b 7:‘_|
——=
ff'_‘ﬁ
I ;"_’_.
ppor s s 1 |
E——
rain | e
08 026 o 2 4 6 8
Annual failure frequency Downtime per failure [days]
ical Syster i
a
nic Con —
Sens 5 - L E
Hydrauilc 8yst S ——
aws o —
Rote
Mechanical Brak
tor —
1
aaaaaaaa
Support & Housing e —
1
!
2

] [ 5
Downtime per failure [days]

mmmmmmmmmmmmm

mmmmmm

L[ BMerth

Lowlands
DHighlands

\

~ Fraunhofer
IWES



Reliability based maintenance

Increasing availability:

= extending uptime
= Increasing reliability of turbine and sub-assemblies

=>» reducing downtime
= qualified maintenance
> efficient strategiesfor spar parts
= additional preventive measures

Basisfor reliability based maintenance is
W structured reliability characteristics

M validated maintenance costs

in consideration of operating conditions (reference values)

=>» Accurate and detailed documentation, consistent labelling of sub-
assemblies, and unified description of eventsare needed
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Appropriate Failure Satistics
For reliability based maintenance it isessential to know
W structured reliability characteristics

M validated maintenance costs

taking into account the operating conditions (reference values).

Maintenance data:

EMS-1: Kind of event T u S
EMS-9: Recognition of error !
EMS-10: Kind of repair

EMS-11: Measures against repetition
EMS-12: Urgency of measures

=MK
Generator
system

M Accurate, detailed
documentation

Failure data:

EMS-4: Effect on turbine

» EMS-5: Effects of breakdown
£ I EMS-6: Cause of failure

; * =MDK Drive EMS-7: Damage mechanism
. r‘ train EMS-8: Damage symptoms

MDA

——

B Consistent naming of
components

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

In-service
data

=UMD structure

Utility information:

Equipment (crane, boats, helicopter,...)
Spare parts, consumables

Labour information:

Human o))

Event data

W Unified description of
irregularities and activities

Failure occures Fault recognised ~ Crew and equipment ready Take off Repair starts Repair completed

L I I D

XX X X X X

Time data

are needed.

T_diagnosis T_logistic T_wait T_travel T_repair
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Offshore~-WMEP

FFSHDRE
LUMIEA
The generation of a common database

-aimsto help in answering essential questions
concerning offshore wind energy

-contribute to political decisson-making processes
and facilitate further technological progress

-allowsanonymous benchmarking and weak-point
analyses

-givesthe possbility to test and, if necessary,
optimize the performance of offshore wind farms

Core Data Event Data

EMS-1: -

Kind of PRV,
=MK event

Generator
System ©.g. C11B2 maintenance

=VDK EMS-6:
Drive Irain Cause of
failure

e.c. 06369 lightning

= UMD Structure

B.c. 121BAimme

Data Pool

y

Result Data
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Offshore~-WMEP

Concept of

confidentiality Common
data pool

Participant- General

Concept of
specific analyses monitoring

data transfer

Core data :
Concept of data Event data Suppliers
Time series

acquisition
Service providers

Investors

Legal and
financial
framework

Offshore wind industry
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Conclusions

M Reliability and availability needs to get improved
M Experience is of great value for reliability and maintenance optimisation
B Already 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.&. Sefan Faulstich
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