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Fig.2 Model of hot leg counter-current natural circulation
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Analysis of induced steam generator tube
rupture phenomena and its mitigation
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Abstract; Steam generator (SG) tubes are a substantial portion of the reactor coolant pressure
boundary (RCPB). Analysis of severe accident induced rupture of steam generator tube (SAI-SGTR)
phenomena is of great importance for level 2 probabilistic safety assessment (PSA). The base case
in this paper is the steam generator safety valve stuck-open accident combined with station blackout
(SBO). In addition, the influence of seal LOCA, loop seal clear and downcomer seal clear
phenomena on the SAI-SGTR results were analyzed based on the base case. Our analysis indicates
that the occurrence of seal LOCA has influence on the flow rate of the hot leg counter-current natural
circulation, but it cannot change the sequence of the occurrence of hot leg creep rupture (HLCR)
and SAI-SGTR. However, it is observed that the loop seal clear and downcomer seal clear
phenomena can break the original hot leg counter-current natural circulation and lead to earlier
occurrence of SAI-SGTR than that of HLCR, which results in the containment bypass risk in the
end. Moreover, both the secondary bleed-and-feed strategy and the primary bleed-and-feed strategy
show great mitigation effectiveness to lower the risk of induced-SGTR. The results of this study are
helpful to improve the results of level 2 PSA, to guide the CPR1000 power plant to develop relevant
severe accident mitigation strategies and to enhance the accident handling ability of severe accident
management guidelines (SAMGS).

Keywords: induced steam generator tube rupture; counter-current natural circulation; bleed; feed;
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