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Abstract In nuclear power plant, fatigue failure of small-bore piping due to vibrations
is frequently caused by dynamic machinery. To prevent the fatigue failure, it is important
for piping design and plant operation to establish analysis methods for predicting vibration
response of piping. In this study, the analysis method for piping vibration response whose
vibration sources were mechanical vibration and pressure pulsation was investigated using
general analysis softwares. At first, pressure pulsation response was analyzed and the analysis
result was compared with the experimental result using real-scale mockup of the piping
system to validate the analysis model. As a result, regardless of the liquid column resonance,
the pressure pulsation could be reproduced using the proposed analytical model in this study.
The piping damping and modeling of U-bolt were investigated. Using the model, piping
vibration response could be calculated accurately. In addition, by comparison of the experiment
and the analysis piping vibration response component excited due to the source of mechanical
vibrations was relatively small. The prediction of mechanical vibrations was evaluated to be
less contributory for predicting vibration fatigue. It was concluded to be the most important
for predicting fatigue failure to predict piping vibration excited by the pressure pulsation
accurately. The prediction was considered to be feasible by the method proposed in this study.

Keywords nuclear power plant, fatigue failure, vibration test, vibration source, mechanical vibration,
pressure pulsation, numerical simulation, small-bore piping, liquid column resonance
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