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Research on hydrogen risk prediction in probability
safety analysis for severe accidents of nuclear power
plants
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Abstract

The risk of hydrogen combustion after the Fukushima nuclear accident has always been a topic of concern for
the nuclear power industry. In the hydrogen risk assessment of probability safety analysis (PSA) in nuclear
power plants, the traditional methods by using lumped parameter program method is fast but may have large
uncertainties,

while the newly developed CFD analysis method is more accurate but has not yet been widely applied to the
hydrogen risk analysis of PSA due to a variety of factors. The lumped parameter analysis program MAAP is
used firstly to obtain the hydrogen parameters under the severe accident of small LOCA in this paper, based on
China’s third-generation large-scale pressurized water reactor (PWR) nuclear power plant HPR1000, and then
the probability of deflagaration to detonation (DDT) for hydrogen risk is analyzed with uncertainty. Secondly,
the CFD software GASFLOW program is used to analyze the same accident sequence to obtain more accurate
hydrogen distribution and other parameters, and at the same time to obtain the DDT probability value of
hydrogen risk. The hydrogen distribution obtained by CFD calculation can be used to guide the uncertainty
value

of the lumped parameter program to produce more accurate DDT value of hydrogen risk. The analysis results
show that there is a certain uncertainty in hydrogen risk assessment when using lumped parameter program
method, which can be corrected by combining the gas distribution analysis results given by CFD software, to
obtain a more accurate and reliable probability value, so as to provide
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