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Analyses of important phenomena on evaluation of countermeasures

to prevent containment failure (PWR)

Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority (S/NRA/R)

Abstract

The new regulatory requirements for the commercial nuclear power plants, enforced in July,
2013, require to perform the evaluation of the effectiveness of the measures against both
severe core damage and containment failure under postulated severe accidents. Regarding the
evaluation of the effectiveness of the measures against containment failure, a total of six
containment failure modes are shown as those to be evaluated.

This technical report describes accident progression analyses of the two sequences (large
break LOCA with loss of all emergency core cooling functions and failure of containment
spray water injection system, and transient with loss of all AC power supplies and failure of
auxiliary feed water system) for four out of six containment failure modes mentioned above
with the integrated severe accident analysis code, MELCOR. Through the analyses, the
characteristics of the accident sequences were well understood, the important physical and
chemical phenomena and their associated uncertainty factors that influenced the measures to
prevent containment failure were identified, and their degrees of influences were clarified by
conducting sensitivity analyses.

In the analysis of the former sequence, the uncertainty factors on the static loading due to
internal pressure and hydrogen combustion were identified, where, for example, the activation
timing of the alternative containment spray system was confirmed to be important for
evaluation of the containment temperature.

In the analysis of the latter sequence, those for the static loading due to internal temperature
and high pressure melt ejection / direct containment heating were identified, where, for
example, the activation timing of depressurization of the reactor cooling system (RCS) was

confirmed to be important for evaluation of RCS pressure and lower head failure timing.
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