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Evaluation on the cooling capacity of the SMART-P CEDM cooler using CFD code
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Abstract

Ball screw bearings are used for the fine control of Control Rod Drive Mechanism
(CEDM) for the SMART-P. Because the friction coefficient of the ball screw bearings
suddenly increases at the limit temperature of 120C, the surrounding temperature of the
ball screw bearings should be less than the limit temperature for the functional integrity of
the CEDM. The CEDM coolers are installed at the lower portion of the ball screw bearings
to maintain the bearings' temperature less than the limit. In order to check the CEDM
cooler satisfy the temperature Ilimit of ball screw bearing at the possible operational
conditions, the cooling capacity of the CEDM coolers, which was determined at the stage
of 'conceptual design', is evaluated using the Computational Fluid Dynamics(CFD) code,
Fluent. The analysis result shows that the current CEDM coolers satisfy the CEDM
temperature limit of 120C for the all the operation modes of the SMART-P and there is a
sufficient design margin for the CEDM coolers.
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