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Predictive maintenance techniques based on data analysis
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References

Construction of Crucea

https://www.steag.com/de/unternehmen/standorte-projekte/

Turbines in Iława PL  and Crucea RO same model (Vestas V112, 3 MW)

https://intranet.steag.de/unternehmen/struktur/standorte/crucea/

STEAG Wind sites

>1.3 GW

reference

in WIND
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Experienced operator vs thousands of tags
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Case study 1: Gear oil pressure

A WINDcenter alarm 

indicated that the gear 

oil pressure was 

higher than expected

Nov. 9th



Case study 1: Gear oil pressure

Root cause analysis

Cooling water 

temperature no 

longer regulated

Nov. 7th



Case study 1: Gear oil pressure

Root cause analysis

Air cooler

Water / oil heat 

exchanger

Gearbox

WINDcenter’s RCA 

determined that the 

3-way-valve was 

defective

The WINDcenter

recommended 

immediate valve 

repair/replacement on 

November 14th, 2014



Case study 1: Gear oil pressure

Production loss due to event

~ 45 MWh
~ 110 MWh

Production loss ≈ 185 MWh

~ 30 MWh

A similar behavior was observed on two other wind turbines.

Jan. 7th



Case study 2: Generator temperature

System alarm

A WINDcenter alarm 

indicated that the 

generator winding 

temperature was 

higher than expected



Case study 2: Generator temperature

Root cause analysis

High cooling water 

pressure was detected by 

WINDcenter’s RCA

The WINDcenter recommended 

cooling water filter replacement on 

November 14th, 2014

Nov. 12th Nov. 20th

Cooling water pump pressure 

Filter replaced on Nov. 21st and on Dec. 8th. Production loss of 75 MWh



Case study 2: Generator temperature

Production loss due to event

~ 14 MWh

~ 53 MWh

Production loss ≈ 75 MWh

~ 8 MWh

Filter replacement on November 21st and on December 8th

Generator of the wind

turbine reached 150 ˚C



Analyzed wind farm:

36 WTs, 3 MW each, μCf ≈ 34%

1st operation year

#
Avoidable 

losses [MWh] AEP increase

≈ 0.5%

Financial impact

simulation for same 

wind farm in 

Germany

German Market

EUR 83 / MWh

Case study 1 (gear oil pressure) 1 185 EUR 15.000

Case study 1.1 and 1.2 (estimated) 2 370 EUR 30.000

Case study 2 (generator temperature) 1 75 EUR 6.000

Case study 2.1 and 2.2 (estimated) 2 150 EUR 12.000

Total (1 year, 10 KPIs, measurable) 6 780 EUR 65.000

Total (1 year, 10 KPIs*, estimated) 12 ~1,600 EUR 130.000
*10 KPIs were applied in the first year. 25 already developed KPIs potentially contribute to the prevention of avoidable losses

Results
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Digital Replica / Digital Twin – Data-Based Model

HQ KPI / Big Data Methods
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Sensor-based data

HQ KPI

Big Data 

methods

Training



Highly Condensed Representation 

of Anomalies in a Heatmap
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45% - NN 45% - AE45% - Cluster
Normal      Anomaly

01/01/2017 –-----------------------------------------------------------------------------------------------------------

01/01/2016 –

01/01/2015 –

01/01/2014 –

01/01/2013 –

01/01/2012 –-----------------------------------------------------------------------------------------------------------

Training

data

O    Anomalies, training data record 

01/2012 – 12/2015

Hundreds of 

measurements 

in one view, five years

data for a set of data for 

anomaly training 

from 

01/2012 to 12/2015



Highly Condensed Representation 

of Anomalies in a Heatmap
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Heatmap for turbine, 

training data 

01/2012 – 12/2015 (incl.), 

anomalies above a 

certain limit commented 

with their respective 

KKS groups



Summary

A smart combination of the advantages 

of Expert KPI & Big Data

and 

empowering the engineer are the best 

compromise. 

TRY ME

we offer a possibility

to test our solutions

in your facility


