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Development of the Method to Measure Vibrational Stress of
Small-Bore Piping with Multiple Contactless Displacement Sensors
—Improvement to Realize Practical Use—
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Abstract In nuclear power plants, vibrational stress of piping is measured to prevent its
fatigue failures. Easier handling and more efficient performance is desirable for the measurement
method of vibrational stress. The authors have proposed a method to measure vibrational stress
using multiple optical contactless displacement sensors and they have developed a device to
measure vibrational stress based on the method. In this study, the device was miniaturized to
allow its use for measurements even in narrow spaces in the plants. The size of the miniaturized
device was one fourth that of the former one.  To avoid the accuracy failure accompanying the
miniaturization, a new method to measure vibrational stress was developed. The accuracy of this
new method was verified using a vibrational experiment. The vibrational stress can be measured
with the new method at almost the same accuracy as the former method.

Keywords Nuclear power plant, Fatigue failure, Vibrational stress, Contactless displacement sensor,
Vibration test, Small-bore piping, Miniaturize
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