
www.8p2.deCondition Based Monitoring For Performance Improvements

Condition Based Monitoring 
For Performance Improvements

The Technical Experts in 
Wind Turbine Engineering

www.8p2.de

Jochen Ziehmann, 8.2 Consulting AG



www.8p2.deCondition Based Monitoring For Performance Improvements

02/11/2009 Jochen Ziehmann, 8.2 Consulting AG

1. Existing condition monitoring methods

2. Short introduction to vibration analysis 

3. Current status of the technology

4. What should operators take into consideration 

when buying a condition monitoring system

5. Future prospects 



www.8p2.deCondition Based Monitoring For Performance Improvements

02/11/2009 Jochen Ziehmann, 8.2 Consulting AG 3

Visual Inspection 

• Cheap

• Easy to perform

• Can see only some of the gears
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Vibration Analysis

• “Offline” or “Online” possible

• Main method for Condition Monitoring

• Can see most of the defects

• Problems with slow speed parts

• Not possible to see planetary bearing defects

Inner Ring Defect - 22-07-04 - envelope spectrum 2000-10000 Hz - high speed shaft  NDE
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Video Endoscope

• Can see defects in detail

• Accepted method for proving defects

• Only parts of the gearbox are inspected

• Some parts are not accessible
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Metal Particle Sensor

• General indication for defects

• Not possible to tell which part is defective

• Still quite expensive

© momac Gesellschaft für Maschinenbau GmbH & Co. KG
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Oil Analysis

• Analysis of the oil in the lab

• General indication for defects

• Not possible to tell which part is defective

Source: OELCHECK GmbH
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Rotor Blade Monitoring

© IGUS - Innovative Technische Systeme GmbH

• Mandatory for offshore wind farms

• Not many products on the market

• Still in early product stage

• Promising results
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Example: Shaft Unbalance
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Sensor Positions
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“Kinematics” Data



www.8p2.deCondition Based Monitoring For Performance Improvements

02/11/2009 Jochen Ziehmann, 8.2 Consulting AG 13

How do the signals look like?

Anlage 123-456 - Bild 22-07-04 - Zeitsignal - Generatorlager A  12
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Time signal of a defective inner race of a generator bearing
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How do we see defects?

Time signal of a defective inner race of a generator bearing

Anlage 123-456 - Bild 22-07-04 - Amplitudenspektrum - Generatorlager A  12
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Current Status of Vibration Analysis

1. It is possible to detect defects in the high speed 

and intermediate speed stages

2. No reliable detection of problems in the planetary 

bearings

3. Some operators don’t have access to the 

measurement data

4. Some operators don’t get any reports

5. Some systems are installed but not running or not 

collecting data
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Resolution

10 Megapixel

Webcam
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Frequency Resolution

• Depends only on 

recording time

 - 03-02-01 - amplitude spectrum - main bearing 9
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• Recommended: 

More than 30s 

recording time
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Sampling Rate

 - 30-14-04 - envelope spectrum 7000-12000 Hz - generator bearing B 6
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 - generator bearing B 6 - 15000Hz - amplitude spectrum
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• Depends on 

highest frequency

• Recommended: 

More than 30 kHz 
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Resampling

123456 - 17-02-10 - Amplitudenspektrum - Stirnradstufe vorne 9
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Operator Access to Data

Web-Interface

Operator can download data

Mirror-Server

Operator has a copy of the server in 
the surveillance center

Copy by DVD

Operator gets a DVD with data in 
regular intervals

© µ-sen GmbH
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Future Prospects

1. Better algorithms

2. Detection of planetary bearing defects

3. More reliable detection with more feedback

4. Prediction of remaining life span
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Thank you                                              


