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Experiment and Design of Ultrasonic Rotation and Position Detector

for SMART Control Rod Drive Mechanism
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Abstract

Integral reactors require a fine reactivity control CEDM since the nuclear heating is used
during the startup. Although a linear pulse motor type had been chosen for the SMART
CEDM, a ball screw type is being considered as an alternative. Since all the moving parts are
immersed in the primary coolant, the proximity sensors cannot be used to detect their
movement. Therefore, ultrasonic sensors have been selected for the movement detection. This
paper describes the design parameters for effective operation and the optimum design point
was determined by experimenting the trend of the ultrasonic characteristics with calibration
block.
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