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NEUTRONICS ANALYSES AND ADVANCES IN RADIATION TRANSPORT-
ACTIVATION SIMULATION TOOLS FOR ITER

The work of the TECF3IR group in fusion consists of development and application of advanced
computational methods and tools for radiation transport and activation supporting DEMO and
ITER neutronics. The recent tasks include analyses of ITER diagnostics, analyses of HCLL and
HCPB TBS components of P, quality analysis of relevant activation cross-sections for shutdown
doses rates assessments, etc. Additionally, computational development plays an important part
in the group with developed codes like R2S-UNED, D1S-UNED, ACAB, McUNED, etc.

The thesis will cover different problems in the design of ITER — neutron transport calculations
(power deposition, streaming issues), activation calculations using D1S and R2S methodologies,
and one of the goals is also to include additional capabilities into already existing codes used for
activation calculations for ITER. The aim of these developments is help improve the performance
of 3-D coupled transport-activation calculations for high-resolution decay gamma dose mapping
and its uncertainty propagation.

The first application included in the PhD thesis studies the heating of the superconducting
magnets (and support structures) by the activated water (in the cooling pipes going from/to
divertor, blanket shield modules and equatorial port). Gamma particles originating from the
water have been transported using MCNP5 and gamma streaming through the bio-shield lid was
observed. Moreover, the total power deposition was calculated inside PFC and TFC coils and
cases, while specific power deposition was calculated in order to investigate possible hot-spots
in coils.
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