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Development of Method to Measure Vibrational Stress of
Small-Bore Piping with Multiple Contactless Displacement Sensors
—Vibration Test to Apply the Proposed Method to Practical Use—
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Abstract In nuclear power plants, measurement of vibrational stress of piping are being

performed to prevent fatigue failures, and an easier and more efficient method of estimating
vibrational stress is desirable. The authors have proposed a new method to estimate vibrational
stress using multiple contactless displacement sensors with transmission LED system, and have
developed a system to measure vibrational stress based on it. In this study, we present the result of
experiment to apply the proposed method to practical use. To examine the accuracy of the proposed
method, we conducted an experiment on measuring vibrations by the developed system using a
complex formed mock-up piping system with a complex arrangement which simulates actual
vibrations. From the result of the experiment, it was shown that the stress measured by the
developed system agreed well with that measured by strain gauges.

Keywords nuclear power plant, fatigue failure, vibrational stress, contactless displacement sensor,
vibration test, small-bore piping
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