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Ultrasonic Flow Measurement System for NPPs by Optimum Flow Rate Calculation
and Uncertainty Improvement
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Abstract

Optimum flow rate calculation and uncertainty improvement methodologies using Ultrasonic
Flow Measurement Systems (UFMS) for NPPs are developed in this work.
Recently, ultrasonic flow measurement technologies have become better means to replace older
ones. We focused on the major factors to increase the overall uncertainty for flow calculation.
Those are, velocity profile correction factor, diameter measurement of pipe inside diameter,
spacing between transducers and the density of fluid. For improvement of velocity profile
correction factor, both Prandtl formula and actual fluid test are proposed.
To determine the uncertainty of spacing between transducers, an experiment was done to get
the maximum error of spacing due to misalignment of transmitting and receiving transducers.
The experiment using standard fluid system having uncertainty of £0.2% is used to find out
the overall uncertainty of the new method and the results show a good agreement with the
predicted calculations.
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