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Application of the Best Estimate Plus Uncertainty method to the small break LOCA with
high pressure injection failure : Uncertainty quantification of the RELAP5 model related to
fuel clad oxidation, decay heat, fuel clad deformation and SG U-tube condensation
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Abstract By applying the Best Estimate Plus Uncertainty (BEPU) method, the uncertainties
of best estimate results can be estimated quantitatively, and as a consequence, excessive
conservatism can be reasonably removed to obtain evaluation results with enhanced reliability.
Application of the BEPU method is being made to analyses of the “low pressure injection
by intentional depressurization of the steam generator secondary side” which is an accident
management approach in a SBLOCA (small break loss-of-coolant accident)with HPI(high
pressure injection)failure. Among the 24th important phenomena extracted by making the
PIRT (phenomena identification and ranking table), the phenomena which have the great
influence on the PCT (peak clad temperature)and whose model uncertainties are able to be
quantified without test analyses are “fuel clad oxidization”, “decay heat”, “fuel clad deformation”,
and “SG U-tube condensation”. In this research, the uncertainties of the correlation of the
RELAP5/MOD3.2 model about these important phenomena were quantified. By comparison of
the calculation results of the correlation and test results or arrangement with the error of decay
heat standard data, the distribution of the RELAP5 model uncertainties were determined, that is
to say, the distribution of the RELAP5 model uncertainties were quantified.
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