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Supercritical CO2 Brayton power cycles for DEMO
fusion reactor based on Helium Cooled Lithium Lead

blanket

J.I. Linares, L.E. Herranz, I. Fernández, A. Cantizano, B.Y. Moratilla

Abstract— Fusion energy is one of the most promising solutions to the world
energy supply. This paper presents an exploratory analysis of the suitability of
supercritical CO2 Brayton power cycles (S-CO2) for low-temperature divertor
fusion reactors cooled by helium (as defined by EFDA). Integration of three
thermal sources (i.e., blanket, divertor and vacuum vessel) has been studied
through proposing and analyzing a number of alternative layouts, achieving an
improvement on power production higher than 5% over the baseline case, which
entails to a gross efficiency (before self-consumptions) higher than 42%. In spite
of this achievement, the assessment of power consumption for the circulating heat
transfer fluids results in a penalty of 20% in the electricity production. Once the
most suitable layout has been selected an optimization process has been
conducted to adjust the key parameters to balance performance and size,
achieving an electrical efficiency (electricity without taking into account auxiliary
consumptions due to operation of the fusion reactor) higher than 33% and a
reduction in overall size of heat exchangers of 1/3. Some relevant conclusions can
be drawn from the present work: the potential of S-CO2 cycles as suitable
converters of thermal energy to power in fusion reactors; the significance of a
suitable integration of thermal sources to maximize power output; the high
penalty of pumping power; and the convenience of identifying the key
components of the layout as a way to optimize the whole cycle performance.

Index Terms— Balance of plant; Fusion power; Energy conversion; HCLL;
DEMO

Due to copyright restriction we cannot distribute this content on the web. However,
clicking on the next link, authors will be able to distribute to you the full version of the
paper:
Request full paper to the authors

If you institution has a electronic subscription to Applied Thermal Engineering, you
can download the paper from the journal website:
Access to the Journal website

Citation:
Linares, J.I.; Herranz, L.E.; Fernández, I.; Cantizano, A.; Moratilla, B.Y.; 
"Supercritical CO2 Brayton power cycles for DEMO fusion reactor based on Helium

http://www.iit.upcomillas.es/publicaciones/mostrar_publicacion_revista.php.en?id=918
http://dx.doi.org/10.1016/j.applthermaleng.2014.10.093


Cooled Lithium Lead blanket", Applied Thermal Engineering, vol.76, pp.123-133.
February, 2015.


