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Abstract

The reliability assurance with respect to the test procedure and results of the out-pile mechanical
performance test for the nuclear fuel assembly is an essential task to assure the test quality and to get
a permission for fuel loading into the commercial reactor core. For the case of vibration test, which is
carried out to obtain basic dynamic characteristics of the fuel assembly, proper management and
appropriate calibration of instruments and devices used in the test, various efforts to minimize the
possible error during the test and signal acquisition process are needed. Additionally, the deep
understanding both of the theoretical assumption and simplification for the signal processing/modal
analysis and of the functions of the devices used in the test were highly required. Finally, to verify
the test result to represent the accurate natural characteristics of the structure, the proper correlation
analysis between the theoretical and experimental method has to be camried out. In this study, the
overall procedure and result of lateral vibration test for the fuel assembly's mechanical characterization
were briefly introduced. A series of measures to assure and improve the reliability of the vibration test
were discussed.
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Fig. 1 Schematic diagram of the lateral vibration
test for the fuel assembly's out-pile mechanical
characterization.
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Fig. 2 Vibration response time trace of the test
fuel assembly during the sine test.
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Fig. 4 Normalized mode shape of the test fuel
assembly
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Fig. 5 Typical pluck displacement traces of the
test fuel assembly.
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Table 2.

calculation method and initial pluck displacement.

Damping ratio according to the

Initial Log _
Pluck Decrement | Exponential Half
) (10 cycles Decay,% Power,%
Disp.(mm) | averaged),%
2 2.78 4.02 2.11
5 3.64 3.50 324
7.5 4.92 3.38 334
10 5.30 2.66 312
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