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Performance Analysis of Seismic Shock Protection and Damping of
GW7-252 Isolating Switch Based on ANSYS
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Abstract The power failure during earthquake is usually caused by damages of high voltage equipment by the earthquake. Therefore,
the vibration of electric structures should be reduced, to protect the electric system. In this paper, ANSYS software is applied to establish
a finite element model of GW7-252 isolation switch, the time history for the resonance amplitude wave is analyzed according to the
specifications of the device. The dynamical response of the original structure is discussed. A finite element damping model of the device
with the shock absorbers developed by China Electric Power Research Institute is built, the simulated results are compared with those of
the original structure. When the peak acceleration is changed from 0.15g to 0.465g, a seismic efficiency is varied from 37% to 75%. As
the peak acceleration increases, the shock absorbers go into the process of plasticity energy consumption. When the peak acceleration is
0.465g, the safety factor of the isolating switch supporting porcelain is 0.41, but it becomes 1.72 with the shock absorbers. The results
show that the shock absorbers are effective to reduce the structure vibration in earthquake. The metal shock absorbers designed by the
passive energy dissipation method are easy to make and convenient to install, with good results. They can be widely used in high voltage
electric equipment.
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Fig. 1 Front view (a) and side view (b) of the device
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Fig. 2 Finite element model
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1 GW7-252 10 ( :Hz)
Table 1 The first ten frequencies of the
isolation switch (unit: Hz)
1 2 3 4 5
Y 2.45 4.62 5.19 5.40 6.12
6 7 8 9 10
8.19 10.89 11.33 12.33 27.04
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Fig. 3 The first to fourth modes of the isolation switch
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Fig. 5 Displacement time history curve of the top
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Table 2 Results of time history analysis ; 9
(0.62g) ,
Mi
/mm von /I\I/IS;S /MPa 2.1
: . GW7-252
172.96 4.14g 78.50 50.00 0.64 4
SGDP-JQ-A )
2 30 1.5kN/mm, 6 GW7-
) , 252 N
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6 GW7-252 (a) (b)
Fig. 6 Finite element model of GW7-252 isolation
switch (a) and shock absorbers (b)
2.2 3 GW7-252
4 10 ( H Hz )
’ Table 3 The first ten frequencies of the isolation switch
, ° with shock absorbers (unit: Hz)
3 10 , 7 4 1 2 3 4 5
. , 2.32 4.03 5.37 547 5.75
1 . , 6 7 8 9 10
i GW7-252 8.02 9.65 10.37 11.63 27.51
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Fig. 7 The first to fourth modes of the isolation switch with shock absorbers
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Table 4 Effect of the shock absorbers in different situations
4 o /MPa 1%
/mm Mises /MPa
86.63 39.30 50 1.27
0.15g 37
71.64 24.50 50 2.04
0225 129.86 58.90 50 0.85 56
o8 84.69 25.70 50 1.94
03 172.96 78.50 50 0.64 64
ad 95.73 27.80 50 1.80
267.43 121.00 50 0.41
0.465¢ 75
110.32 29.10 50 1.72
5 9 0.15~0.465¢g
,GW7-252 37%
Table 5 Stress results of the support under a 75%, ,
severe earthquake of magnitude 9 i 9 (
/MPa 1% 0.465g) ,GW7-252
255.00 0.41 1.72,
54.40 8 >1.67 , ,
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