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Outline

• Research at alpha ventus

• Measurements at alpha ventus

• RAVE data and data access

2



Offshore test field alpha ventus
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RAVE – Research at alpha ventus
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• Funded by the Federal Ministry for 
Economic Affairs and Energy (BMWi)

• Accompanying research at the alpha 
ventus test site

• 35 R&D projects, +60 project partners
• +50 mill. € support
• Running since 2007, new phase

‚OpenRAVE‘ 2020-2025

RAVE – Steering Committee :

©BSH
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Offshore test field alpha ventus

First German offshore wind 
farm

• 12 turbines
• Distance to coast: 60 km
• Water depth: 30 m
• Erected 2009

www.alpha-ventus.de

alpha ventus
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© https://www.erneuerbare-energien.de/



Layout of alpha ventus
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AREVA Wind M5000

Senvion 5M

©BSH

©Fraunhofer IWES
© https://www.alpha-ventus.de/technik



Wind farms close to alpha ventus

alpha ventus
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© www.4coffshore.com



RAVE Research Topics

© DOTI 

Foundations

Support structures

AREVA Wind
M5000 Improvement

REpower Blades
Turbine Design

REpower Components

LIDAR

Technology-Monitoring and O&M 

Acceptance

Operational noise

Ecology
Hydro Sound

Sonar Transponder

Grid integration

Geology / Oceanography

Meteorology

Offshore conditions

9

Turbine control



Measurement service project

• All measurements needed in RAVE 
projects are combined in a seperate
project

• Co-ordinated by the German Federal 
Maritime and Hydrographic Agency 

• Measurements performed by UL 
international and DNV-GL

• Installation, operation and maintenence
of sensors and measurement systems

• Logistics of offshore operations
• Data transport, processing and storage

in the RAVE data base
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RAVE measurements

• 4 turbines instrumented
• 100m met mast Fino 1 in direct

vicinity
• Oceanographic measurements at 

different locations
• Electrical measurements on offshore 

and onshore substations
• SCADA and turbine controller data
• Special measurements (Noise,…)

• up to10 years time series… ongoing
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Senvion 5M

■ strain gauges
■ acceleration
■ acoustic sensors
■ hydrographic sensors
■ sonars
■ SCADA
 video cam, radar
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©DOTI / Matthias Ibeler, 2009



Adven M5000

■ strain gauges
■ acceleration
■ acoustic sensors
■ hydrographic sensors

■ sonars
■ water pressure sensors

■ met data (sonic, lidar)

■ SCADA
■ corrosion
 video cam, radar
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©Stiftung OFFSHORE-WINDENERGIE



14

Substations onshore / offshore

• Measurements of 
currents and 
voltage 

• At both onshore 
and offshore 
substation 

• High resolution 
• Years of data 



Meteorological and oceanographic
measurements
Meteorological mast Fino 1 (seperate
project)
• Wind, temperature, humidity,… up

to 100m height
• Ultrasonics
• Waves, currents, …

Oceanography
• Waves
• Current profiles
• Temperature profiles
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RAVE data base

• Tha data is stored in a data base
• Maintained by BSH (up to 2019 Offis)
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Data volume

Users (cumulated)

Users (current)

Number of users Data volume [terrabytes]

3/2010 7/2019



Data access

• RAVE data is funded by the German government with the aim to
support the development of offshore wind through research

• Data access procedure has been changed 2019, data accessibility
greatly improved

• However, data is confidential:

– a standard data usage agreement has to be signed (available
on homepage)

– Exception: Access to high resolution data from turbine
controllers require bilateral agreement with manufctorers

• New project ‚OpenRAVE‘ (2020-2025) support use of data
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Conclusion

• RAVE is an essential cornerstone in the development of offshore 
wind energy in Germany

• alpha ventus and RAVE are used as blueprint for offshore wind 
power demonstration worldwide

• Co-ordinated and cross-linked research can be used as prototype 
for other large research initiatives

• RAVE has collected a long-term and unique data set of in-situ 
measurements
– 10 years of data
– Extensive instrumentation of 4 turbines
– 100m met mast

• Most of the data are easily accessible for research
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Information on data and data access…
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RAVE Homepage:
www.rave-offshore.de

Flyer about RAVE data



More information about RAVE…
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RAVE Homepage:
www.rave-offshore.de

Offshore wind R&D conferences
2012, 2015 and 2018

RAVE video:
DVD and youtube

RAVE book (Springer):
Sea – Wind - Power



Thank you…

…to the BMWi for the funding of RAVE:

… and to you for your attention!

Bernhard.Lange@iwes.fraunhofer.de
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