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Introduction – Standard data quality control of measurement data

High frequency 

Raw data 
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Descriptive  
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Flagging  
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Disadvantages

➢ Time consuming process

➢ High measurement operational cost

➢ Impossible to check the high frequency measurements

➢ Immediate detection of measurement errors are not 

possible

➢ Extended measurement campaign

➢ Added uncertainty
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Project Data – Research at Alpha Ventus (RAVE)

➢The research Initiative RAVE carries out research and development work on the offshore test field alpha Ventus.

➢RAVE is funded by the Federal Ministry for Economic Affairs and Climatic Actions (BMWK) and coordinated by the 

Fraunhofer Institute for Wind Energy Systems (IWES).

➢ In more than 30 research projects, more than 60 partners from science and industry have been working on a wide range 

of research questions since 2008.

➢The financial support from the BMWK so far amounted to more than 50 million euros.

Wind Farm Outlook

➢ 45 Km North von Borkum

➢ 30 m water depth

➢ 12 Wind turbines

6 AREVA WIND M5000

6 Senvion 5M

➢ CAPEX : 250 Million Euros

➢ More than 10 years of measurement data
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Project Data – Research at Alpha Ventus (RAVE)

Available Measurements

➢ Controller Signals

➢ Acceleration sensors on the 

tower and blades

➢ Multiple strain guages on the 

tower and blades

➢ Wind measurements

➢ Atmospheric measurements

➢ Sea-State Measurements

➢ Other critical structural 

measurements

➢ Other electrical signals
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General Background – Automatic Data Quality Control

Objective

➢ Control the data collected from RAVE wind farm

➢ Plausibility check on raw signals (0.2 to 50 HZ signals)

➢ Automating the control and flagging process

➢ Independent to sensor and measurement system

➢ Minimal input parameters (Robust model)

➢ Save time and operational cost

➢ High quality data for future applications
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General Background – Automatic Data Quality Control

Flags : 001000/1

Master Flag

Flags : 000100/1

Master Flag
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General Background – Automatic Data Quality Control



DNV ©9

General Background – Automatic Data Quality Control

Limitations

➢ Detects only 70% of the commonly occurring events

➢ Time & environmental sensitive events are not detected

➢ Not using the historically available cleaned database

➢ No data filling/replacement method available

➢ No additional advantages

ADQC Output – 000000/0

No Events Found
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Automatic Data Quality Control Using Bayesian Neural Network 

Data processing 

& Feature 

Selection

Training Data
Trained Model

BNN

Cleaned 

historical 

database

Neutral network state of Art Conditional Probability : Bayes Theorem
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Automatic Data Quality Control Using Bayesian Neural Network 

Example : Tower Signals
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Case Study – First Results

➢ Sensor installed and calibrated in

Autumn (Black circles)

➢ Drifting problem in the other

seasons
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Case Study – First Results

Detection of sensor drift in the blade signals due to temperature change

Measured vs Estimated

Error difference

Correcting the measured signal 

based on prediction
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Future Work

➢ Past performance based data flagging strategy

➢ Calculating the metrics (Predicted vs Measured) for 1 day window

➢ Comparing the calculated metrics with the historical performance 

➢ Flagging the data falling outside the threshold range
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