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Analysis and design of low-speed direct-drive permanent magnet submersible motor
MENG Yuzhu', CAO Jianping’
(1JiLin Railway Technology College, Jinlin 132299, China; 2.CRRC Dalian R&D Co., Ltd., Dalian 116046, China)

Abstract: The structure of low-speed permanent magnet submersible motor is briefly introduced, and the
relationship between stator inner diameter and copper loss is analysed when the stator outer diameter and the length
of the motor are determined. The inner diameter of the stator with the minimum copper loss of the motor is obtained.
The relationship between PM length and phase current is analyzed.Use the above relationship to guide the motor
design.In order to realizing the motor’s low-speed direct-drive performance, choose fractional slot concentrated
winding for motor design, and a 16-pole 18-slot fractional slot permanent magnet submersible motor was designed.
The air gap magnetic field, EMF,electromagnetic torque are calculate by finite element method to verify the

rationality of the design.
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Fig. 1 Schematic diagram between two sections of submersible

motor
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Fig. 2 Star chart of cell potential
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Fig. 3 Motor winding connection diagram
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Fig. S Relationship between copper loss and stator inner

diameter
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Fig. 6 Relationship between magnetization direction length and

phase current of permanent magnet
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Table Parameters of submersible permanent magnet

synchronous motor prototype
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Fig. 7 Magnetic density distribution under rated load
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Fig. 8 Air gap magnetic flux density distribution diagram
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Fig. 10 Harmonic analysis diagram of no-load back EMF
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Fig. 11 Relationship curve between torque and speed
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Fig. 13 Torque variation curve
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