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Abstract. Although renewable sector has started to take advantage of the 
offshore wind energy recently, the development is very intense. Turbines 
reliability, size, and cost are key aspects for the wind industry, especially in 
marine locations. A superconducting generator will allow a significant 
reduction in terms of weight and size, but cost and reliability are two aspects to 
deal with. MgB2 wire is presented as one promising option to be used in 
superconducting coils for wind generators. This work shows the experimental 
results in first cryogen-free MgB2 prototype coils, designed according to 
specific requirements of TECNALIA’s wind generator concept.  

1.  Introduction 
Offshore wind sector is being developed in recent times, choosing direct drive machines as one of the 
possible generator configuration to exploit the renewable resource. Such machines present larger size 
as generator power is increased, which impact directly in the turbines economy. Superconductivity has 
the potential to allow drastic reductions in terms of size and weight [1, 2], but cost and reliability are 
two key aspects required by industry in marine locations. So, intense efforts developing new concepts 
of superconducting (SC) wind generator are being done [3-6]; mostly based on high temperature 
superconductors (HTS). Among them, MgB2 has an interesting position because it accomplishes a 
good compromise between performance and price, and additionally, it is available in km lengths. SC 
coils main parameters and cooling system have been selected according to TECNALIA’s concept [7]. 
MgB2 wire will be used for the field coils but its reliability must be validated. In the following 
sections, some results of testing first cryogen free cooled prototype coils are presented. 

2.  Experimental 
Commercial MgB2 wire from Columbus SpA has been selected for the field coils in the wind 
generator. Chosen wire is a sandwich class with 19 MgB2 filaments and a Ni external sheath. SC 
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be explained as the heat extraction is more effective through thin insulation to the disk than 
longitudinal through Cu strip to the sector. 

 

Figure 4. Temperature evolution in selected voltage taps and voltage drops, corresponding to 11 K 
(left), 25 K (middle) and 30 K (right) range tests.  

4.  Conclusions 
Prototype MgB2 coils have been designed, manufactured and tested, according TECNALIA’s 
requirements for wind generators SC field coils. SC2.2 coil has been found superconductor and 
thermally stable for DC current up to 100 A in three temperature ranges of 11 K, 25 K and 30 K. 
Higher currents developed heating in the coil, though at 11 K up to DC 280 A were applied without 
quench. Degradation is found in outside terminal end wire part and in an internal defect. Two last ones 
are responsible of internal heat generation. Quench started in the inside terminal at its expected Ic. 
Further works are necessary to analyse the thermal process, quench propagation and the overall coil Ic.  
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