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Magnetic Field Analysis of the Field Coil for 10 MW Class
Superconducting Wind Turbines
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Abstract: This paper presents the magnetic
field analysis of the racetrack double pancake
field coil for the 10 MW class superconducting
wind turbine which is considered to be the next
generation of wind turbines wusing the 3
Dimensional FEM(Finite Elements Method).
Generally, the racetrack-shaped field coil which is
wound by the second generation(2G)
superconducting wire in the longer axial
direction is used, because the racetrack-shaped
field coil generates the higher magnetic field
density at the minimum size and reduces the
synchronous reactance. To analysis the performance
of the wind turbines, It is important to calculate the
distribution of magnetic flux density at the straight
parts and both end sections of the racetrack-shaped
high temperature superconductivity (HTS) field coil. In
addition, Lorentz force acting on the
superconducting wire is calculated by the analysis
of the magnetic field and it is important that
through this way Lorentz force can be used as a
parameter in the mechanical analysis which analyzes
the mechanical stress on the racetrack-shaped field
coil.

Key words 2G superconducting wire, 3D
FEM, Lorentz force, magnetic field distribution,
racetrack-shaped field coil.
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Table 1. Specifications of the 10 MW class S
uperconducting Wind Turbines.
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Fig. 1. Cross-sectional diagram of the 10 MW class
Superconducting Wind Turbines.
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Fig. 2. 2D magnetic flux density distribution of
Racetrack type DP Field coil.
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Fig. 3. Structure of the double-pancake
racetrack coil.

Fig. 4. Cross—sectional view of the HTS field coil
for 1 pole.
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T T Table 2. Maximum  perpendicular and
/n:f . horizontal Magnetic flux density of the Field
1 coil in each layer.

Fig. 5. Magnetic flux of the HTS field coil for 1
pole.3
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Fig. 6. 3D magnetic flux density distribution
(a)at the linear part and (b) in the end
sections.
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Fig. 8. The characteristic curve of the 2G
HTS wire.
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Fig. 9. Critical current curve of the field Coil
(a)at the linear part and (b) in the end
sections.
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