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Thermal and Stress Analyses of Module Feedwater Header
in SMART Steam Generator Using Finite Element Method
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Abstract

Module feed water header of SMART steam generator is subjected to severe thermal loading
induced by the temperature difference between primary coolant and secondary coolant. In this
study, strength analysis of module feed water header has been performed using finite element
method. Finite element model was developed from the 3-D CAD model based on the
concurrent engineering strategy. Mesh convergency test for various size of mesh was carried
out to guarantee the quantitative accuracy of the analysis result. Three independent analyses
were carried out using the optimized mesh for the module feed water header subjected to the
mechanical loading, thermal loading, and the thermo-mechanical loading to investigate the
contribution of each loading. Also, stress values obtained by the sizing equations of ASME
and Russian standard were compared with those obtained by the finite element analysis for
the tube sheet of the module feed water header. It has been shown that the SMART steam

generator module feed water header design meets all the static strength criteria.
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