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Bar-to-bar Discharge Patterns of Stator Windings for 10 KV Asynchronous Motors

KANG Ailiang, LIN Lingyan, SONG Jiancheng, LEI Zhipeng
(Shanxi Key Laboratory of Mining Electrical Equipment and Intelligent Control, Taiyuan University of Technology,
Taiyuan 030024, China)

Abstract: During the operation of 10 kV asynchronous motor, bar-to-bar discharge will be generated because of
transverse tear of end-winding,which can generally reduce the insulating properties. In order to solve this prob-
lem,a real bar-to-bar discharge model is designed by abrading the junction region between the low resistance
layer and the high resistance layer of a real stator winding. The experiment is performed in the electromagnetic
shielding room and the distribution patterns of bar-to-bar discharge under different voltages are analyzed. Hot pot
distribution in the discharge region is observed and recorded through infrared camera. The research will provide a
judging basis for the on-line monitoring and fault diagnosis of the 10 kV three phase asynchronous motors.
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Fig. 1 A stator winding burned by bar-to-bar discharge
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Fig. 2 Testing stator windings(the junction section,

which was being abraded when experimenting,

showing as the arrow)
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Fig. 3 The mockup stator core
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Fig. 4 The schematic diagram of partial

discharge detection system
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Fig. 5 Distribution of the bar-to-bar discharge under 3 kV
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Fig. 6 Distribution of the bar-to-bar discharge under 4 kV
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Fig. 8 Distribution of the bar-to-bar discharge under 6 kV
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Fig. 9 Distribution of the bar-to-bar discharge under 7 kV
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Fig. 11 Distribution of the bar-to-bar discharge under 9 kV
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Fig. 14 Hot spot distribution on bar-to-bar discharge
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Fig. 15 The electrostatic voltage distribution of end-

winding along slot exit before and after aging
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Fig. 16 The potential distribution and discharge position

equivalent schematic of the coil before and after the

junction section being abraded
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Fig. 17 The equivalent schematic of bar-to-bar discharge
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