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A Study on the Eddy Current Loss of the Permanent Magnet for PMSG
for the Wind Turbine Application
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Abstract : The objective of this paper is to suggest a design topology of permanent magnet synchronous generator
with 2,000kW capacities for wind turbine. The suggested topology is to provide 3 split magnet PMSG instead of
single magnet, and performed an analysis of eddy current loss and iron loss for suggested type using ansoft
maxwell commercial program. The simulation results of suggested magnet type show the reduction of eddy
current loss as 13.87kW with loadless conditions and 23.48kW with rated conditions, but iron loss for rotor yoke
show the increasing trend as 2.2kW with loadless conditions and 0.2kW with rated conditions. The suggested 3
split maget type is to identified as more useful for 2,000kW PMSG.
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Table. 1 Design of PMSG
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(@) Model | (b) Model 11

Fig. 1 Design models of PMSG
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Table. 2 Specifications for design models

Item Model I Model T
Rotor diameter 4,330mm
Permanent magnet 4110mm
Bore
Permanent magnet
height S0mm
Circumferential Magnet | 33mm
length of the 102mm
permanent magnet Air 1.5mm
Stator outer 4,105mm
Air gap 5mm
winding method Concentrated Winding
Number of Turns 6
Material NdFeB
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Table. 3 Material properties of PM

Material Properties Value

flux density of the permanent magnet [T] 1.25

Permeability of the permanent magnet 1.05
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Fig. 2 Model | design drawings
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Fig. 3 The analysis results of eddy current loss for
Model |
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(b) Eddy current loss for normal operation

Fig. 5 The analysis results of eddy current loss for
Model 11
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Fig. 6 Magnet flux density distribution of Model |
when no load operation
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Fig. 7 Magnet flux density distribution of Mode I
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Fig. 9 Iron loss characteristics according to frequency
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Fig. 11 The analysis results of iron loss for Modelll
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Fig. 13 Iron loss distribution of Model | when no load
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