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Objective

The Helical-Axis Advanced Stellarator (HELIAS) Is a demonstration power reactor based on D-T fusion with 3000 MW
of fusion power. The objective of this work is to check the suitability of three different approaches for neutronic design
analyses of HELIAS based on the Monte Carlo (MC) patrticle transport simulation technique with the code MCNP.
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Methodology

@ CAD geometry processed differently for the three
iInvestigated approaches. @ Results show the neutron flux profile over the inboard

@ Mesh tally for neutron flux in 1 x 1 x 1 cm? resolution and outboard regions.
along the x-axis. @ All three Investigated methods give identical results

@ MCNP 6 used for traditional CSG and Unstructured within the statistical uncertainty.
Mesh geometry, and MCNP5 used for DAGMC.

Outboard Inboard

1E-41;|

out VWV_i y’ E % VW inn W\
1E-5 1

VV_shiel | VV_shielc

-
A
(o)}

neutron flux [1/cm?]
neutron flux [1/cm?]

1E-10 !
520 -510 -500 -490 -480 -470 -460 -450 -440 -430 -420 -410 -400 150 -140 -130 -120 -110 -100 -90 -80 -70 -60 -50 -40 -30

X [em] X [cm]

Geometry shown in CSG, in Unstructured Mesh and in DAGMC representation.

Conclusion and Outlook

@ Three different approaches for MC based nuclear analyses successfully tested on a simplified geometry model.
@ The three approaches give comparable results despite the differences in geometry set-up.

@ Methods can be used for neutronic design analyses of HELIAS based on a suitable CAD model.
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