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Uncertainty and Sensitivity Analysis of Radioactive
Source Terms from Intact Containment Category for
Nuclear Power Plants Based on BEPU Method
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Abstract

This study presents a comprehensive procedure for uncertainty and sensitivity analysis of source terms in
severe accidents of nuclear power plant, utilizing the Best Estimate Plus Uncertainty (BEPU) methodology. The
procedure incorporates Severe Accident Management Guidelines (SAMG) actions and explores their impact
on radioactive release fractions. The analysis is applied to the containment intact release category for a two-
loop pressurized water reactor (PWR) in China, derived from Level 2 Probabilistic Safety Assessment (PSA).
Key parameters influencing the source term, including the timing of Low-Pressure Safety Injection (LPSI) and
containment spray activation, are identified and their uncertainties quantified following running of 200 cases
by MAAP code. The results demonstrate that the LPSI injection timing is the most influential factor on both
noble gases and Cesium Iodide (CsI) release fractions, with a strong correlation identified through Spearman’
s rank correlation

coefficient analysis. The containment spray activation has a moderate influence on noble gases while it plays
aless significant role for Csl. The study also highlights the importance of aerosol behavior and severe accident
progression parameters, which, although influential, exhibit weaker correlations than SAMG actions. These
findings indicate the importance of selecting representative accident sequences for release categories with
particular attention to SAMG action uncertainties during source term calculation. The research contributes
to enhancing the accuracy and reliability of source term predictions in Level 2 PSA and provides an insight
for future investigations into the application of BEPU in severe accident analysis.
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