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Research on high-precision measurement of reactor piping water level using ultrasonic waves

Shikoku Research Institute, Inc., Industry Application Technology Department
Katsuya Okabe

Abstract

During periodic licensee's inspections of PWR plants, there is a period during which the reactor primary coolant
is operated with the water level lowered to near the center of the reactor piping while the fuel is loaded (mid-loop
operation). Shikoku Research Institute has developed an ultrasonic type "RCS nozzle center ultrasonic water level
gauge" (hereinafter referred to as "ultrasonic water level gauge") to measure the water level in the reactor piping of
Shikoku Electric Power's Ikata Unit 3, contributing to strengthening measures against loss of reactor core cooling
function due to water level lowering during mid-loop operation.

Compared to conventional differential pressure and water column type water level gauges, ultrasonic water level
gauges have advantages such as low influence of external pressure and high accuracy, etc. However, when the water
level is low (Iess than 40 mm from the bottom of the reactor piping), the water level cannot be measured due to the
influence of background noise peculiar to ultrasonic waves or a drop in ultrasonic signals caused by water surface
shaking, etc. In such cases, the water level cannot be measured or an erroneous water level may be detected.

This paper reports on the results of introducing new signal processing and water level evaluation methods to

improve the water level measurement accuracy of ultrasonic water level meters.
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