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The application of the statistical safety evaluation method to the loss-of-RHR
event during mid-loop operation
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Abstract As regards to the statistical safety evaluation method in thermal-hydraulic
analysis, the CSAU (Code Scaling, Applicability and Uncertainty) method was developed by
U.S.NRC for the first time as an example of an application to the large break LOCA/ECCS analysis
for PWR. Studies are being performed in Japan also for its applications to the large break
LOCA/ECCS analysis for PWR and to the off-normal transient analysis for BWR. By applying this
statistical evaluation method, the uncertainties of evaluation results can be estimated quantitative-
ly, and as a consequence, excessive conservatism could be removed reasonably to obtain evaluation
results with enhanced reliability. In the present paper, an explanation of the statistical method will
be presented using an example of its application to a loss—of-RHR event during a mid-loop operation
which is a relatively high risk event among PWR plant operational states. Since the RCS pressure
and the reactor water level are thought to be important parameters in this event, the PIRT
(Phenomena Identification and Ranking table) is developed to identify important phenomena using
these two as evaluation parameters. The two-phase fluid expansion in the core and the upper
plenum due to boiling and the flow stratification in the hot leg are identified as important phenomena
common to reflux cooling and gravity injection events. Since in the reflux cooling event, the RCS
pressure is largely affected by the amounts of non-condensable gas and water existing in the SG to
use for cooling, those are considered as important viewpoints in the integral test analysis of the
event.
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