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Analysis and diagnosis of a GIS bus conductor loosening based on mechanical vibration
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Abstract: Gas insulated switchgear often works under high current and strong electrical power and for long periods. In
addition, repeated operation of the switchgear with long-term mechanical vibration of the equipment easily leads to the
loosening of the fasteners at the electrical connections. This contributes to GIS abnormal vibration, or even air leakage
and insulation failure. In this paper, a vibration detection method is adopted for the loosening failure of the GIS bus
conductor. First, theoretical research on the vibration of the normal and loose fault is carried out. Then, a 126 kV vibration
detection experimental platform is built to study the characteristics of the vibration signal when the bus conductor is loose.
The results indicate that the vibration frequency of the GIS bus bar shell is within 1 000 Hz, and 100 Hz is the main
mechanical vibration frequency if the GIS works well. When a bus conductor failure occurs, the frequency component
above 1 000 Hz increases significantly in proportion to the severity of the failure. Therefore, the frequency domain energy
which is significantly increased between 1 000~3 000 Hz and 0~1000 Hz can be defined as Ei-3k+z and Eo-1kHz and used
as characteristic parameters. Finally, the ratio of Ei-sknz and Eo-1kHiS defined as the loosening fault coefficient y to
reflect the severity of the loosening fault. Calculations show that when y>0.04, the bus conductor loosening fault
occurs, and the larger the value, the more serious the fault. If y=0.1, a serious loosening failure may occur.
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Table 1 Frequency domain energy and ratio on normal condition

R Eo-1 kHz E1-skHz y
1 0.180 4 0.0035 0.0194
1 0.1722 0.0032 0.018 6
1 0.165 1 0.003 1 0.018 8
1 0.092 6 0.002 5 0.027 0
1 0.091 3 0.002 8 0.030 7
1 0.084 8 0.002 9 0.034 2
1 0.102 4 0.002 7 0.0318
1 0.0921 0.002 9 0.0315
1 0.085 6 0.002 6 0.030 4
1 0.096 9 0.003 2 0.0330
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Table 2 Frequency domain energy and ratio under
loosening fault

R Eo-1 khz Ei-3 Kz b
2 0.176 1 0.007 6 0.043 2
2 0.1752 0.007 5 0.042 8
2 0.1745 0.007 2 0.041 2
2 0.1776 0.007 8 0.0439
2 0.1707 0.006 9 0.0393
2 0.1055 0.006 7 0.0635
2 0.102 5 0.006 5 0.063 4
2 0.096 6 0.006 4 0.066 2
2 0.092 8 0.006 2 0.066 8
2 0.0913 0.006 1 0.0655
3 0.1832 0.0122 0.066 6
3 0.1808 0.0121 0.067 0
3 0.1831 0.012 2 0.066 6
3 0.1759 0.009 2 0.052 3
3 0.1749 0.008 9 0.050 9
3 0.1702 0.008 7 0.0511
3 0.096 2 0.008 4 0.0873
3 0.0921 0.008 2 0.0890
3 0.098 6 0.008 7 0.088 2
3 0.095 4 0.008 4 0.088 0
4 0.1856 0.0158 0.085 1
4 0.1812 0.0147 0.0811
4 0.1796 0.0123 0.068 5
4 0.1754 0.011 8 0.067 3
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