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Analysis on Abnormal Operation and Structure of a 35 kV Insulating Tubular Bus Bar

ZHANG Xinghai, LIU Fenglian, DENG Yuanshi, DING Dengwei, MA Qixiao, FAN Songhai
(State Grid Sichuan Electric Power Research Institute, Chengdu 610072, China)

Abstract: Insulating tubular bus bars have been widely used as connecting lines in recent years. However, faults
occur frequently in their service due to lack of effective regulation. In this study, a 35 kV insulating tubular bus
bar in a substation was analyzed in terms of the structure design and the abnormal behaviours. Disassembly
inspection and tests were conducted, and the results indicate that the abnormal operation of the bus bar is caused
by mismatch of the semi-conductive layer and the folded copper strip. Simulation shows that the electric field
concentrate sat the position where semi-conductive layer is worn off by the folded copper strip, and there is a

positive correlation between the electric field at the worn position and the size of the position. Further, as the

semi-conductive layer is weak in electric strength and flame resistance, this defect develops quickly to induce
bulging, smoking and burning in the existence of partial discharge. In addition, structure design and materials of

the bus bar,

suggestions on safe operation of the bus bar are given with respect to production, operation, and detection.

as well as their effects on electrical properties of the bus bar, are also discussed, and some
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Fig. 1 The schematic diagram and picture to show

structure of the tubular bus bar
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Table 1 Insulation resistance of the tubular bus bar
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Fig. 2 Partial discharge spectrum and time domain

waveform of tubular busbar
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Fig. 4 Infrared temperature comparison of copper strip

with different wrapping pattern
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Fig. 5 Folds and discharges discovered near

the copper strip
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Fig. 6 Damaged point on the semiconducting layer near

the folded copper strip
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Fig. 7 Damage trace left on the tubular bus bar
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Fig. 8 2D model for tubular bus bar
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Fig. 9 Model for tubular bus bar while semiconducting
layer is damaged by the folded copper strip
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Fig. 10 Contour electric field distribution of

tubular bus bar
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Fig. 11 Vector graph of electric field for tubular bus bar

pre and post the semiconducting layer is damaged
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