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Vibration Test of an Instrumented Capsule for Fuel Irradiation Test
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Abstract

The fluid-induced vibration level of an instrumented capsule for fuel irradiation test, which was
manufactured for fuel irradiation test at the reactor core of HANARO, is investigated. For this purpose,
the instrumented capsule is loaded and tested at the OR site of the HANARO design verification test
facility that can simulate identical flow condition as the HANARO core. Vibration signals of the
instrumented capsule subjected to various flow conditions were measured by using vibration sensors
installed in the capsule. In time domain analysis, maximum amplitudes and RMS values of the
measured acceleration and displacement signals are obtained. By using frequency domain analysis,
frequency components of the fluid-induced vibration are analyzed. In addition, natural frequencies of
the instrumented capsule are obtained by performing modal test. The frequency analysis results show
that the natural frequency components near 7.5Hz and 17.5Hz are dominant. The maximum amplitude
of the accelerations is found to be 12.04m/s’ in time domain and is within the allowable limit of the
HANARO reactor structure. Also, the maximum displacement amplitude was calculated as 0.166mm
at the protection tube. Since these vibration levels are remarkably low, excessive vibration is not
expected when the irradiation test of the instrumented capsule is to be performed at the HANARO
core.
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