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Development of Thermal Stratification Formation Criteria with
Applications to Pressurized Thermal Shock Eswaluation
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Abstract

When a cold HES[ (High Pressure Safety [njection) Eluid associated with an overcooling
transient, such as LOCA (Loss of Coolant Accident), enters the cold legs of a stagnated
pritnarcy coclant loop, 8 thermel stratification phencmens will arise due to incemplete mixing, [
the stratified flow enkters the downcomer of the reactor pressure wessel the failure peobabilicy of
g radiation embrittled veszel is increased by local overcooling, The thermeal stratificatioon
phenotnens have tecently raised both reactor pressure wessel integrity and Pressorized Thermsl
Shock (PTE) evalvation concerns in the nuclear industry, Therefore, it has hecome important to
idertify the formation possibility and time of thecmel stratification phenomens, This  peper
focoses on development of 8 oumerical anelwsis medel for bucovancy driven thermel stratification
formation criterin using PHOEMICE code which can predict the unsteady 3-dimensional mixzing for
shratified torbolent Elow in reackor coolant svstemn piping and apply to PTS evalostion, The
developed model was validated by the tect cesults pecformed in CREARE 1(% ccale test facility,
Richardson (Fi) number and dimensionless time swere intreduced te present the thermal stratification
formation criteria, The thermal stratification formation line expressed in this peper mey be used as
decisictt criteria for the detalled thecmsl-mizing analysis recotmmended in Regulatory Guide 1,154,
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