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Abstract: Gas insulated switchgear is large-sized electric equipment for providing a reliable supply of electric power.
Recently, seismic tests of electric equipment using a shaking table have been mandated because seismic performance
has become an increasingly important issue. However, basic analysis methods continue to be used because some
electric equipment is too large for shaking table facilities. Thus, a reliable analysis method should be developed for
large-scale electric equipment. This study aims to evaluate the seismic qualification of a 245kV GIS in accordance with
IEEE-693 and to validate the analysis method by comparing it with test results. Both the test and the analysis showed
that the 245kV GIS has proper seismic safety. Furthermore, the differences between the analysis and the test results are
less than 10% for an accurately given mass, stiffness, and input acceleration. It is expected that this study can be used
for the seismic qualification of large-scale electrical structures.
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Table 1 Comparison of natural frequency among test and

full models
1" frequency | 2™ frequency
Model [Hz] [Hz] (direction)
Test model w/o
additional support 578 5.87
Test model w/
additional support. 12.06 15.73
Correspondmg 1331 1695
part of site model
P lo]msed suppm ts Fig. 5 Installed test model on the shaking table
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Table 2 Effective masses ratio by exited direction

Total effective Ratio of total
Exited direction masses mass
[ton] [%]
X 11.62 83.27
y 11.14 79.87
9.06 64.92

7' mode 21.49Hz

4th mode 17.61Hz

Fig. 6 Mode shapes of predominant frequencies
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Table 3 Natural frequencies of each component during Table 5 Comparison of predominant frequency
time history test
Mode | Analysis Test . L
Before | After . " Location Direction
Location Test Test lefeor N | Direction No. [Hz] (Hz]
[Hz] [Hz] [%]
— 1 12.06 12.58 T-bus cover y
Circuit
Breaker 12.28 | 11.68 5.14 Y 2 15.72 15.23 E/DS X
mechanism
.. 4 17.61 19.12 Mechanism y
Cireult ' | 1929 | 1742 10.73 Y
Breaker(CB) ' ' ' 7 21.49 21.94 Mechanism y
S-Current
Transformer 124 | 11.72 5.80 Y
(CT
Z-bus 1242 | 12.72 -2.36 Y 5. Al 2l ElEtN AS
T-bus 12.09 | 12.53 -3.51 Y
Earth & 51 17 &S+ W
. . AHe] Z=EA HALE AZ35l7] Y3 RE 3§
Dlsconpe}(itlon 26.13 29 18.77 X R 14 uj OE: o u}o ; 5 E} 1 # j . 1
switc N3t 3§ Es @AY Z3E vasiiv v
(E/DS) A 7FEe R Au AESFE AAE mEoA] i
TCThus | 1498 | 1452 317 Y A% 9 $EUEe A4eherh Table s & o4
Z-bus cover | 12.57 | 12.04 4.40 Y I A Ay vlag g ez, 7h B
T-bus cover | 14.08 | 14.89 |  -5.44 Y olrel Aelzh 10% olshel s Hdet. ol
i : : B G AleE galeande Az
*Difference = (Before test — After test)/After test w}i} O]Lﬁ 101 q]—qo_ o . OEO O]:E j :r:
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Table 4 Maximum stress of each component during time ool WA s Al A el 9%E 5
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Stress Mo deE
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