Leveraging smart data for predictive maintenance in
wind industry



Agenda Vesias.

* Big data to smart data
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Big data to Smart data

Vesias.
Vestas today

Vestas facts

Total Vestas
installed base:

+83G

Vestas Installed base:

+83 GW

Worldwide installed
wind capacity:

+486 GW
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Big data to Smart data Vestas

Modern wind power plant produce more data than ever
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e Wind direction
etc..
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Big data to Smart data

Transfer blg data to smart data
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Big data to Smart data
From Big Data to Smart Data

Vesias.

Big Data
from wind
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Agenda Vesias.

* Vestas way to smart data
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Vestas way to smart data

: Vesias.
Vestas Data history at a glance (1/2)

"EH!!} st} S = =
NemsidP of Lost Production Fazzure

monitored turbines factor reduced to predictions
rose with more .77 improved by more
thani 250%urbine (from +k% in 2009) than 337
Vesti;:trﬁzsfnter Performance 8 Upgﬁaded
. ] Reporting Center Enterprise pata
Surveillance established  vyestas Turbine ostablished Vestas 0Aline Architectdre

Centre in Balle in Monitor is Dispatkh
DK established introduced introduced

2012

1999 2001 2005 2006 2007 2009 2010 2011 2012 2014
First SCADA systenm weaﬂE:idaﬁzaszwer Viftas online
developed by forecastiﬁ .nterzrlsz
Vestas installed Global Vestas . J Firestorm lntroduce
introduced
Performance & Supercomputer
Diagnostics Center installed

established

g| Leveraging smart data for predictive maintenance in wind industry Vestias.



Vestas way to smart data
Vestas Data history at a glance (2/2)

J In pe _ years:

Vesias.
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Agenda Vesias.

e Smart data for predictive maintenance 1in

Vestas
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Smart data for predictive maintenance 1in
Vestas

From reactive to proactive Vesias.

\Damage detected
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Smart data for predictive maintenance 1in

Vestas

A combination of different methodologies Vestas.

An effective combination of methodologies
to detect abnormal behaviors and potential
risks in the turbines

Online data

vibrations

scalar data
0il analysis

Any other data
automatically
collected

TECHNOLOGY

+

Proactive Maintenance

Ad-hoc data Fully integrated

: with business
endoscopies

motor tester

Blade care | + ERP integration

Any other data
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Vestas.



Agenda Vesias.

e Vestas turbine monitor — a predictive tool

for maintenance
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TRADITIONAL APPROACH

We used VOB to connect to a park
We selected one turbine

m Turbine
s . ]
Monlitoring

Is this correct? Vestas
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Case: Cantroller tempenat“ce

CASE HISTORY POSSIBLE CONSEQUENCIES
High controller Damaged component and

temperature turbine stopped

m Turbine
P . .
Monlitoring

04-06-2008 07-06-2008 10-0§-2008 13-06-2008 16-06-2008 1p-06-2008 22-06-2008 25-06-2008 28-06-2008 01-07-2008
Controller, VCP temperature] Average, °C

REACTIVE MAINTENANCE PROACTIVE MAINTENANCE

blem not detected until a major i{Service takes in advantage the next
causes a stop and an expensivescheduled inspection. they identify t
replacement: 1.000 € root cause. the replacement part cost

and a long stop 15 € and we optimize the maintenance




Case : Bearing Temperature ®
CASE HISTORY POSSIBLE CONSEQUENCIES
High bearing temperature Damaged Gen bearing and turbine

<tnnned

m Turbine
P ) ] ;
Monlitoring ©

o -
11-08-2008 14-08-2008 17-09-2008 20-09-2008 - 28-09-2008 02-10-2003 05-10-2008 08-10-2008
Temperature, Averpge temperature rear generstor bearing, °C

REACTIVE MAINTENANCE PROACTIVE MAINTENANCE

blem not detected until a major isSeaevice takes in advantage the next
causes a stop and an expensive theduled inspection. they identify t
replacement: 7?.000 € Jot cause. the consumed material cost

and a 3 days minimum stop LOD € and we optimize the maintenancg
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Summary Vestas.

 Big data needs to be transferred to smart data to
bring value

* Vestas never stops the steps of 1improving the smart
data capabilities

* The wind farm maintenance is transforming from

reactive to proactive
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Thank you for your
attention
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