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Application of shock absorber to tornado protection
on power plant equipment
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Shock absorber has been designed for power plant equipment against to the impact load of a tornado missile.
Impact energy could be absorbed by axial deformation on the double pipe of aluminum alloy. The compression

test was performed by changing material, diameter and thickness of pipe.

The obtained stress displacement cave

was used for the optimal design of shock absorber for the heavy oil tank. The response acceleration on the heavy

oil tank against to the impact load was evaluated by dynamic finite element analysis.
reduction using shock absorber was confirmed by detailed analysis model.

The effect of acceleration
Shock absorber was mounted on

the outer surface of the heavy oil tank in Ikata Power Station Unit 3.

Keywords: Shock absorber, Impact load, Tornado missile, Double pipe, Aluminum alloy, Dynamic finite element

analysis
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Fig.1 Shock absorber using double pipe of aluminum

alloy(on heavy oil tank)
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Fig.2 Stress-displacement characteristics of
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Table 1 Specifications of tornado missiles
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Fig. 4 Response acceleration history on heavy oil tank

against to the tornado missile impact

Table2 Maximum response acceleration evaluated by

spring mass system model
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Table 3 Results of tornado impact assessment
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Fig. 5 Example of detailed analysis model (in the

longitudinal direction)
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Fig.6 Response acceleration history calculated by

detailed analysis model
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Fig.7 Shock absorber mounting condition on heavy oil
tank
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