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Simulation Study on Vibration Distribution Characteristics of GIS Switch Operation Shell

WU Xutao, MA Yunlong, LI Xiuguang, HE Ninghui
(Power Research Institute of the State Grid Ningxia Power Company Limited, Yinchuan 750002, China)

Abstract: GIS equipment is enclosed. Although there are many traditional fault diagnosis methods for GIS equip-
ment, it is difficult to locate and handle the faults. This paper proposes the idea of using the switch operation as the
excitation source to detect the GIS equipment failure through the vibration signal on the surface of the equipment en-
closure. According to the structure of the 110 kV GIS equipment, the simulation model of the equipment is estab-
lished by using the finite element analysis software. Considering the bolt connection mode, vibration transmission at-
tenuation and many other factors, the vibration characteristics of the equipment during the operation of the GIS
switch are studied. The results show that the vibration acceleration peak value of the shell is higher than that of the
nearby solid structure. The existence of the bolt loosening will reduce the gap between the vibration acceleration
peak of the joint. The existence of foreign objects inside the device has a slight effect on the vibration characteristics
near the location.
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Fig.1 Layout diagram of GIS equipment
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Fig.2 Working principle diagram of interrupter
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Fig.4 Simulation model of contact
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Fig.5 Schematic diagram of bolt distribution

Elo BiefiEER
Fig. 6 Simulation model of bolt
23 {TERZRETALE

A7 FLARHY 4 T AR T AR A 55 T AR S
fink i o0 24 TR AT T A A AR B U A 4%
SFRRNEIT,

B S AF RO RERE R 58, 20 ST OB R
HAR NG, A2 TR B9 AR AN, 2% Fhob kL2 %
W1,

T B )5 ) RF ) 5 12 AR T 100 ms, HGA5 i) 3
FETE2 ~ 2.5 m/s, WIS U 2978 4 m/s, Bl il Sk IR

&1 TERIMBSHR

Table 1 Material parameter table of simulation model
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Fig. 7 Time-domain waveform before mass scaling
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Fig.8 Time-domain waveform after mass scaling
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Fig. 13 Distribution of collection points on path one
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Fig. 14 The frequency spectrum of the displacement
signal at the start and the end
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Fig. 15 The frequency spectrum of the velocity signal at
the start and the end
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Fig. 16 The frequency spectrum of the acceleration signal
at the start and the end
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on path one
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Fig. 18 Distribution of collection points on path two
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Fig. 19 Distribution of peak acceleration at points on
path two
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Fig. 20 The frequency spectrum of the displacement signal

at a certain point under different degrees of defects
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Fig. 21 Distribution of peak acceleration at points on the

upper part of path two under different degrees of defects
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Fig. 22 The frequency spectrum of the displacement
signal before and after the presence of foreign matter
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Fig. 23 Distribution of peak acceleration at points on the
upper part of path two before and after the presence of

foreign matter
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Fig. 24 Distribution of peak acceleration at points on the
lower part of path two before and after the presence of

foreign matter
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