
• Direct drive 10MW, 831rpm and 1,8MNm 

• MgB2 superconducting field coils, 130 kA per 

coil 

• Cryogen free cooling system 

• Modular Cryostats 

• 48 warm iron poles 

• Air-gap armature winding 

• 1.5 T of induction peak value 

• 10.1m air-gap diameter   

• 0.744 m stack length 

•  >95 % onsite efficiency at full load 

Offshore wind industry demands higher power turbines in order to reduce de CAPEX 

and OPEX costs. Nevertheless the state-of-the-art shows that both geared 

synchronous and direct drive permanent magnet generators are difficult to scale up to 

10 MW and beyond. Their huge size and weight increases the installation and 

transportation costs for both fixed and floating foundations as well as O&M cost. New 

solutions to provide better power scalability, weight reduction and reliability are 

needed.  

Superconductivity may be the only technology able to combine such features and 

allow scaling wind turbines to 10 MW and beyond by radical reduction of the head 

mass due to: 

• Stronger magnetic fields achieved by superconducting DC field windings. 

• Less iron required in the magnetic circuit, which permits more space for AC stator 

winding. 

• Higher air-gap shear stress, which allows lighter direct-drive machine design. 

SUPRAPOWER project is an EU founded research project. It aims to provide an 

important breakthrough in offshore wind industrial solutions by designing an 

innovative, lightweight, robust and reliable 10 MW class offshore wind turbine based 

on a superconducting MgB2 generator, taking into account all the essential aspects of 

electric conversion, integration and manufacturability.  
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• 10 MW Permanent Magnet (PM) generator weights around 380t, while 

SUPRAPOWER superconducting generator is below 200 t  

• Weight reduction permits an easier installation and so reduction of vessels 

and cranes costs, and reduction of mechanical requirements for floating 

platforms and foundations 

Weight reduction 

• PM generators are very dependent on rare earths (at least 1000 kg/MW), 

while SUPRAPOWER generator is free of rare earths ( High price volatility 

shown in recent years) 

Free of Rare-earths 

• Cost below 2,8 M€ (10 MW) is in the range of the PM’s one at the lower price 

of rare earths 

• MgB2 is very cost competitive in comparison with HTS wires 

Cost competitive 

Reliable & Efficient 

• Direct drive (no gearbox) 

• Cryogen free modular cooling system (cryogenics fluids are not used) 

permits a reduced maintenance and an easier and fast replacement 

process in case of failure 

• Over 95 % efficiency (on-site) 

The research leading to these results has received funding 

from the European Union Seventh Framework Programme 

(FP7/2007-2013) under grant agreement n° 308793 

Marine operations related to installation, Operation & Maintenance, and dismantling 

phases were analyzed for a typical project located in the French part of the Chanel 

Area: for both fixed and floating 10MW Superconductive wind turbines, all operations 

can be performed with usual marine means. No need for dedicated resources. 

SUPRAPOWER gives answer to the main sector demands through a direct drive 

superconducting generator, which permits a weight reduction of more than 30% with 

respect to current alternatives. With respect to other on-going superconducting 

generator concepts, it highlights a more readily implementable solution based on the 

following unique characteristics: very cost effective MgB2 superconducting wire and a 

cryogen free modular cooling system. 

 

• Scaling based on the reduction of 

number of poles  (2 warm iron poles) 

• Identical superconducting coils and 

modular cryostats. 

• Same cooling systems 

• Same rotary join 

Technical Characteristics 

Technology development and validation through a Scale Machine 

Superconducting wind generator according to 

TECNALIA’s patented concept 

(PTC/ES2009/070639) 
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© TECNALIA 

• Fixed foundation (Monopiles) and wind turbines: 

Transportation and installation by today's heavy lift jack-

up vessels thanks to superconductor weight reduction. 

• O&M crew members access with classic boat landings.  

© D2M Engineering 

• Floating foundation wind turbines (NAUTILUS 

foundation): assembly of the Suprapower wind turbine is 

performed moored at dock with usual crane. 

• Floating Wind turbine is towed to wind farm area: 

preliminary hydrodynamic and stability analyses, Bollard 

Pull assessment, preliminary mooring design.  
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