Assessment of Fatigue Effect for RCS Branch Line by

Thermal Stratification
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Abstract

Recent events reported at a number of nuclear power plants worldwide have shown
that thermal stratification, cycling, and striping in piping systems can cause excessive
thermal stress and, therefore, fatigue damage on the piping segments. These
phenomena are diverse and complicated because of the wide variety of geometry and



thermal hydraulic conditions encountered in reactor coolant system. Thermal
stratification effect of re-branched lines has not been yet considered in the fatigue
evaluation. To evaluate the thermal load due to turbulent penetration, this paper
presents a fatigue evaluation methodology for a branch line of reactor coolant system
with the re-branch line. The locations of fatigue monitoring and supplemented
inspections are discussed as a result of fatigue evaluations by Interim Fatigue
Management Guideline (ITFMG) and detail finite element analysis. Analysis results
shows that the cumulative usage factor(CUF) can be increased very much by thermal

stratification.
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16" Shutdown Cooling Suction

Reactor Coolant Loop

Hot Leg ID = 42" RC-004-AA-16

RC-004-AB-18
Sched, 160 ID=12.814"
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Stress Intensity(MPa)
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