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Abstract: This paper describes a novel small wind turbine generation system with ring winding slotless

PMSG. To reduce cogging torque, ring winding PM generator is used for a wind turbine generator. Using

finite element analysis, the characteristics of slotless PMSGs are elucidated and the dynamic performance
of the proposed system with MPPT control is represented. In this paper, the constant wind test and the
quasi-natural wind test are conducted. The results of these tests indicate the proposed system has good

performance, especially in starting phenomena. In addition, compared to conventional slotless PMSG,

ring winding slotless PMSG achieves low copper loss.

Keywords: Permanent magnet synchronous generator, Slotless PMSG, Ring winding, Wind turbine

generation system, Finite element analysis
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Fig.1 Wind Turbine Generation System.
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Fig.2 Power Characteristics of Wind Turbine.
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Fig.3 Power versus Tip Speed Ratio Characteristic.
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Fig.4 Speed Control Diagram.

Fig.5 Ring Winding Slotless PMSG Model.
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Fig.6 Drum Winding Slotless PMSG Model.
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Fig.7 Induced Voltage versus Rotor Speed.
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Fig.8 Output Power versus Current Density.
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Fig. 9 Efficiency versus Current Density.
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Fig.10 Quasi-Natural Wind Pattern.
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Fig.11 Rotor Speed Response.
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Fig.12 Starting Characteristic.
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Fig.13 Rotor Speed Response (Ring winding).
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Fig.14 Output Power and Copper Loss (Ring winding).
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Table 1 Results of Quasi-Natural Wind Test (30s~90s).
Ring Drum

winding | winding

Generated Energy [Wh] 1.42 1.41
Loss Energy [J] 389 485
Average Power [W] 85.4 84.5
Average Copper Loss [W] 6.48 8.09
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