
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 20, 2017

Large superconducting wind turbine generators: Driving the cost down?

Abrahamsen, Asger Bech; Magnusson, N.; Jensen, Bogi Bech; Runde, M.

Publication date:
2012

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Abrahamsen, A. B., Magnusson, N., Jensen, B. B., & Runde, M. (2012). Large superconducting wind turbine
generators: Driving the cost down?. Abstract from 9th Deep Sea Offshore Wind R&D Seminar, Trondheim,
Norway.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/13791618?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/large-superconducting-wind-turbine-generators-driving-the-cost-down(7fb7a872-f4f8-45b1-b4bf-16236a8eb6d4).html


Abstract for 9th Deep Sea Offshore Wind R&D Seminar, 19‐20 January 2012, Trondheim, NORWAY 

 
Large superconducting wind turbine generators 

 
A.B. Abrahamsen1, N. Magnusson2, B.B. Jensen3 and M. Runde2,4 

 
1Materials research Division, Risø DTU, Technical University of Denmark, Roskilde, 

Denmark (asab@risoe.dtu.dk) 
2SINTEF Energy Research, Trondheim, Norway 

3Department of Electrical Engineering, Technical University of Denmark, Lyngby, 
Denmark 

4Department of Electric Power Engineering, Norwegian University of Science and 
Technology, Trondheim, Norway 

 
Topic: New turbine and generator technology 

 

To realize large (>10 MW) direct-driven offshore wind turbines, a number of steps are needed 
to reduce weight, volume and cost compared to standard technologies. One of these steps can 
be to introduce superconductor materials, carrying high current densities, in the generator to 
achieve a compact and light-weighted construction. In this paper we discuss the basics for 
superconductor generator technology and state-of-the-art of superconductor wire material 
options, as well as some challenges for the superconductor industry to overcome. Only the 
rotor carrying a DC current is replaced with superconductor materials. Analytical calculations 
and FEM-based simulations are used to set the governing superconductor generator 
conditions. A 5 MW superconducting wind turbine generator forms the basics for the 
feasibility considerations, defining requirements on performance and costs of superconducting 
wires, particularly for the YBCO and MgB2 superconductors currently entering the 
commercial market. Initial results indicate that a 5 MW generator with an active weight of 34 
tons, diameter of 4.2 m and length of 1.5 m can be realized using superconductors carrying 
300 A/mm2 in a magnetic field of 4 T. This is a significant weight reduction compared to 
conventional drive train solutions. The results are compared to the performance of available 
superconductors, as well as the near future forecasted performance. 
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