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Summary

The molten corium-concrete interaction in the ex-vessel phase of a severe accident in a water-cooled nuclear reactor is the
source of significant amounts of hydrogen and carbon monoxide among other gaseous products. The European project
AMHYCO addresses open issues related to the understanding of the impact of hydrogen and carbon monoxide on phenomena
occurring in the late accident phase. One of these phenomena is the operational behaviour of passive autocatalytic
recombiners (PARs), which are installed inside the containment of many nuclear power plants to mitigate the hydrogen
combustion risk. The main objective of AMHYCO Task 3.2 is to ensure that the impact of carbon monoxide on the PAR
performance is properly addressed in numerical PAR models, which will be used in full containment accident simulations in the
work program of WP4. An experimental program alongside model development activities has been performed in order to
improve the predictive capabilities of numerical models assessing the efficiency of PARs as hydrogen mitigation measure: -
Framatome correlation (correlation-based model for the specific Framatome-PAR type) - REKO-DIREKT (mechanistic PAR
model involving diffusion-controlled reaction kinetics) - PARUPM (mechanistic PAR model involving surface chemistry) -
SPARK (mechanistic PAR model involving full surface and gas-phase chemistry) Supported by an experimental program,
which has been addressing related knowledge gaps, the predictive capabilities of numerical PAR models to evaluate the
efficiency of PARs as hydrogen mitigation measure have been advanced. The experimental program has investigated PAR
operation in the presence of hydrogen and carbon monoxide, which can be divided into three different regimes: - Regime I:
Undisturbed parallel reaction of hydrogen and carbon monoxide with oxygen (oxygen-rich atmosphere) - Regime II:
Constrained parallel reaction of hydrogen and carbon monoxide with oxygen (oxygen-lean atmosphere) - Regime III:
Interruption of reaction due to catalyst deactivation (poisoning) For the first time, the experimental program has investigated the
effect of carbon monoxide on both platinum- and palladium-based catalysts, in order to obtain information on the differences in
behaviour. The analyses of the results of the accident scenario simulations obtained from WP2 led to the following conclusions
with regard to the experimental program: - Almost through the entire ex-vessel phase, the atmosphere is oxygen-lean wit...
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