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Free Vibration Analysis of the Partial Fuel Assembly Under Water
Using Substructure Method
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ABSTRACT

Finite element vibration analysis of the trial 5x5 partial fuel assembly in the still water was performed using the
substructure method. ANSYS software was used as a finite element modeling and modal analysis tool. The calculated natural
frequencies of the partial fuel assembly were more consistent with the experimental results for the identical test model
compared to the much larger solid model. This modeling technique can be utilized for the fuel assembly dynamic behavior
analysis under normal operation, seismic and loss-of-coolant-accident analysis.
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Fig. 1 5x5 partial fuel assembly for the FIV test
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Fig. 2 Schematic diagram of a fuel rod supported by
spacer grid.
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Fig. 3 Finite element model and boundary condition.
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Table 1. Comparison between analysis and test results

Assembly Solid Current Test
Mode Model Model Results
1 5.1 5.71 59
2 11.5 13.6 14.5
3 20.1 23.7 239
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Fig. 4 Vibration mode shape of the assembly (a, b, ¢)
and the 1/3 cluster of fuel rod (d, e, 1).



