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1- From SCADA data to KPIs
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 Quick assessment of wind turbine and farm performance with automatically
calculated indicators

 Quick detection of anomalies by comparing assets to each other

 More than 20 KPIs available such as : TBA/PBA, MTBF, MTTF, MTTR, etc.

WPA software



Step by step process
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SCADA CLASSIFICATION POWER CURVE CORRECTION KPI



Classification based on operation mode
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From the historical SCADA

 Operation state of wind turbine is classified into 8 
classes using a robust algorithm developed by 
METEODYN:

• Normal
• Measurement error
• Stop
• Curtailment
• Under production
• Overproduction
• Partial stop
• Partial curtailment



Power curve with datapoints classified
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 Reconstruction of the real power curve from normal mode
and compare with the manufacturer's theoretical curve

 The power curve complies with the IEC 61400-12-1 standard

Reconstruction of the real power curve

Validation of the classification algorithm



Correction of Nacelle Transfer Function
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Vmast Vfree Vnacelle

NTF: Nacelle Transfer Function



2- Applications of SCADA 
analysis using WPA tool
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Computation of indicators (KPIs)
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Turbine failure analysis
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 Wind turbine state visualization

• Operation
• Failure

 Calculation of reliability index

• MTTR
• MTTF
• MTBF

From the STOP operation state, given a
threshold to identify between real failure
and temporary stop



Real power curve analysis: Degradation over years
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Yaw misalignment analysis
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 There’s always a gap between the
direction of the nacelle and the wind

 Yaw lag: represented by the standard
deviation of the distribution

 Yaw misalignment: represented by the
mean of the distribution



Thermal behavior analysis
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Workflow for post-construction analysis
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Example: Actual AEP is 57% of the 
designed theoretical AEP 
considering wake

What went wrong?
› Is pre-construction wind resource 

assessment reliable?
› Curtailment?
› Wind turbine performance?

Annual Energy Production



Workflow for post-construction analysis
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AEP deficit - wind resource

AEP deficit - turbine performance

AEP deficit - other losses

Tune & validate flow model

Analyze abnormal behavior

NSC1 NTF2 Access actual power curve

1: NSC = Numerical Site Calibration; 2: NTF = Nacelle Transfer Function

Standard process



Conclusion
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WPA TOOL: based on Advanced classification algorithm for SCADA

 Access to KPIs (reachable production, losses, MTTF..)

 Deep analysis help understanding the root-cause of wind turbine under 

performance

Workflow for post-construction analysis

See our presentation on a case study “Analyzing Wind Farm AEP 
Deficit: Separating Wind Resource and Turbine Performance 
Impacts”



Thank you!

www.meteodyn.com

17

Edouard LEONARD, PhD

Wind Expert, Meteodyn WT Technical Manager

edouard.leonard@meteodyn.com


