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ABSTRACT

This paper presents vibration testing, control, and finite element analysis of a piping system, which is

subjected to the changes in fluid levels. Nuclear power plants typically employ a cooling system that

uses sea water. These systems are subjected to dynamic characteristic changes caused by sea-level

variations, which introduces failures of cooling system components. Therefore in this study, analytical

and experimental studies were performed to understand the effect of sea-level changes on the dynamic

characteristics of piping systems. It was shown that, as the sea-level increases, pipe’s natural frequencies

decreases in relation to its mode shape. A 1/14 scale model was also built to compare the results

obtained by the analytical study.

A good agreement between experiment and analytical studies were

observed. Finally, an on-line resonant frequency identification system was proposed and developed,

which utilizes piezoelectric transducers as sensors and actuators, in order to avoid catastrophic failure of

piping systems.
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Table 1 Natural frequency of Ist bending mode

Number of Experiment FEM model code
supports
1 45 Hz 44.6 Hz
2 54.2 Hz 53.9 Hz
3 78.7 Hz 75 Hz
4 100 Hz 100 Hz
5 142.2 Hz 136.2 Hz

Table 2 Natural frequency of 2nd bending mode

Number of

supports Experiment FEM model code
1 364.3 Hz 382.4 Hz
2 364.4 Hz 387.3 Hz
3 380 Hz 387.8 Hz
4 383 Hz 389 Hz
5 402.3 Hz 396.8 Hz
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