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Neutronic constrains impact on the design and performance of HCCR breeding
blankets for DEMO tokamaks
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Abstract

It is necessary to optimize the breeding blanket of DEMO tokamaks to provide both self-sustaining conditions in the
tritium production and high efficiency in energy production. This study is devoted to the neutronic analysis of HCCR
breeding blanket using the 3D Monte Carlo code MCNPX.2.6.0 and the ENDF library. In ceramic breeders at the saturated
thickness, increasing the enrichment of Li reduces the share of SLi in tritium production. Therefore, solid breeders
typically use lower enriched Li from 30 to 60%. The results of neutronic computation in the studied geometry with Li»TiOs
ceramic breeder show that the enrichment of about 50% for Li leads to the results that the condition of self-sustaining
tritium production and energy multiplication are established. In this paper, neutronic analysis is performed by measuring
neutron flux and spectrum, Tritium Breeding Ratio, energy deposition, Energy Multiplication Factor, and the effect of
SLi percentage on these parameters.
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