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[ Passive safety systems at Experimental Fast Reactor JOYO were studied to demonstrate the inherent safety of MOX
fueled sodium cooled fast breeder reactors. The Mimir-N2 analysis code, developed to analyze JOYO plant kinetics, was
selected as the standard code. To increase the reliability, Mimir-N2 was modified based on data from plant
characteristics and natural circulation tests in JOYO. JOYO operational data suggest that the burn-up dependency of
the power reactivity coefficient could be due to the reactivity shift caused by decrease of fuel pellet thermal expansion in
the axial direction. Based on the relationship between the measured power reactivity coefficient and the core averaged
burn-up, burn-up dependency was estimated and introduced to the Mimir-N2 model. This brought good correspondence
between calculated and measured values for a step reactivity response test. Calculated plant parameters including power
range neutron monitor response and fuel subassembly outlet coolant temperature corresponded to measured values.
Mimir-N2 could simulate plant dynamics such as the perturbations due to core support plate thermal expansion.
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