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Damping Characteristic Evaluations of BWR Spent Fuel Storage Racks
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The damping constant of the BWR spent fuel storage racks have been applied 1 % to evaluate seismic resistance, based on
“Technical Guide for Seismic Design of Nuclear Power Plants” (JEAG 4601-1991) published by Japan Electric Association.
Although some of nuclear operators in Japan that own similar racks have been applied 7% based on the past experiments results, the
acceleration levels given to the racks were not high enough considering the scale of the current ground motion.

Therefore, in order to confirm damping characteristics under conditions of higher acceleration and evaluate seismic resistant of the
racks, we performed underwater shake tests using the simulant racks and fuels. As a result of the tests, we confirmed that there are
tendency that the damping constant of the racks become bigger depending on the increase of the response acceleration, and it is more

than 7% under the current ground motion conditions.
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Fig.1 Actual Fuel Racks in the Spent Fuel Pool
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Fig.2 The Water Tank
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Fig.3 The Simulant Fuel
Assembly ( Right :
Simpilified, Left : Detailed)
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Fig.4 The Test Fuel Rack (Square Tube Type)

Table.1 Comparison of the Actual and the Test Fuel Racks

Item Actual Fuel Rack Test Fuel Rack
Storage 10X 11=110
- 10X3=
Capacity [ 10X17=170 10%3=30
Square Tube
Type Height | Approx. 4.5 (m) Same as the left
Material Boron-SUS SUS304
Storage N X11=121
; o 11X3=33
Capacity |  11X12=132 -
Lattice Type .
Height | Approx. 4.5 (m) Same as the left
Material Boron-SUS SUS304
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Fig.5 Location of the Accelerometer (Square Tube Type)
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Fig.6 Summary of the Shake Test Method
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Table.2 Shake Test Input Conditions

Frequency Input Acceleration
Rack Type Input Wave Range (Fz) (s
Square Tube | Sine Sweep 820 042 -7.09
Type Wave ’ ’
Lattice Type | ¢ Sweep 921 0.51-4.94
Wave ’ ’
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Fig.7 Shake Test Result (Lattice Type)
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Fig.9 Damping Constant of the Fuel Racks
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