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Abstract In this study, a numerical analysis was performed to evaluate the seismic reduction
performance and characteristics of a seismic isolator used to ensure the performance of the transformer
under seismic conditions. The seismic isolators used in this analysis were the Friction Isolation Pendulum
(FIP) and the Lead-Rubber Bearing (LRB). Each seismic isolator was modeled using a numerical analysis
program. To consider the characteristics of the transformer, the model in the simulation was made
similar to the actual shape of the transformer. To perform dynamic analysis, artificial seismic waves
were generated and targeted onto the transformer by referring to the response spectrums for common
applications from the seismic design standards and the ICC-ES AC156. In the dynamic analysis of the
model, the FIP showed better results in terms of acceleration response than the LRB. Also, in the
analysis, the LRB showed bigger rotational deformation as compared to the FIP. Therefore, appropriate

countermeasures against the rotational deformation of the structure are required while installing the
LRB.
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Table 1. Recrystallization temperature of metal

Recrystallization
Name
temperature
Iron 450°C
Copper 200°C
Aluminum 150°C
Lead 20°C
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Table 2. Strain energy function parameter

Strai.n Material Parameters
Function
i o 3 D
1 2.647 -0.098 0.00132
Odgen
2 0.087 3.797 0.0000198
3 -2.326 0.2387 -0.0000006
Fig. 3. Numerical model of LRB
50
40
304
204
= 10
S 04
-20
304
40
50 [—

T T
0 50

Displacement (mm)

T
-50 100

Fig. 4. Displacement-Force curve of LRB
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Table 3. Transformer details

Name Weight Quantity
CORE and COIL 38,000kg lea
OIL 17,500kg -
BUSHING
72.5kV 36ks Sea
BUSHING
TANK and | 170kV 20,100k 207kg | 3ea
FITTING RADIATOR ' - 10ea
TANK - lea
ETC - -
Total 75,600kg -

Fig. 5. Transformer numerical analysis model
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Fig. 11. Top(A) and Bottom(B) of Transformer case
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Table 5. Max. Relative displacement of Transformer case and Isolator

Transformer Case Relative Displacement(mm)
i Isolator Relative
Isolator Device Earthquake Isolator Isolator Decrease Displacement(mm)
Non applied Applied Rate P
FIP KDS 0.7229 0.1442 80.05% 43.26
AC156 0.6350 0.1873 70.50% 61.64
LRB KDS 0.7229 0.5763 20.28% 23.08
AC156 0.6350 1.6095 -253.46% 67.22
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Fig. 13. Max. Relative displacement curve of Transformer case
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Table 6. Max. Transformer lateral displacement difference

Transformer lateral displacement difference(mm)
Isolator Device Earthquake Isolator Isolator Rotation
Non applied Applied Angle
FIp KDS 0.0535 3.6509 0.057°
AC156 0.1675 4.9954 0.078°
IRB KDS 0.0535 9.8682 0.155°
AC156 0.1675 56.9386 0.894°
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Fig. 14. Max. Transformer lateral Displacement difference curve
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