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ABSTRACT
Attila is a newly developed finite element code based on Sn neutron, gamma, and charged
particle transport in 3-D geometry in which unstructured tetrahedral meshes are generated to
describe complex geometry that is based on CAD input (Solid Works, Pro/Engineer, etc). In the
present work we benchmark its calculation accuracy by comparing its prediction to the measured
data inside two experimental mock-ups bombarded with 14 MeV neutrons. The results are also
compared to those based on MCNP calculations. The experimental mock-ups simulate parts of
the International Thermonuclear Experimental Reactor (ITER) in-vessel components, namely: (1)
the Tungsten mockup configuration (54.3 cm x 46.8 cm x 45 cm), and (2) the ITER shielding
blanket followed by the SCM region (simulated by alternating layers of SS316 and copper). In
the latter configuration, a high aspect ratio rectangular streaming channel was introduced (to
simulate steaming paths between ITER blanket modules) which ends with a rectangular cavity.
The experiments on these two fusion-oriented integral experiments were performed at the Fusion
Neutron Generator (FNG) facility, Frascati, Italy. In addition, the'nuclear performance of the
ITER MCNP "Benchmark" CAD model has been performed with Attila to compare its results to
those obtained with CAD-based MCNP approach developed by several ITER participants. The
objective of this paper is to compare results based on two distinctive 3-D calculation tools using
the same nuclear data, FENDL2.1, and the same response functions of several reaction rates
measured in ITER mock-ups and to enhance confidence from the international neutronics
community in the Attila code and how it can precisely quantify the nuclear field in large and
complex systems, such as ITER. Attila has the advantage of providing a full flux mapping
visualization everywhere in one run where components subjected to excessive radiation level and
strong streaming paths can be identified. In addition, the turnaround time for an Attila run is
relatively shorter than MCNP and as such, Attila lends itself to be a powerful calculation tool for
fusion components design in which frequent changes are made.

Favorable results are obtained with Attila in the experimental benchmarking exercise. For
example, in the W-experiment, the results show that Attila can predict the very high threshold
reaction [Zr90 (n, 2n), Ni58 (n, 2n)] within -5-8% as compared to -15-20% with MCNP. There is
under prediction for Nb93 (n, 2n), Al27 (n, a) and Fe56 (n, p) reactions by -5-15% (MCNP also
under predict these reactions by -5-25%). However, for low energy reactions such as Au197(n,g),
Attila shows larger underestimation by -25% than MCNP results which give calculated-to
experimental (C/E) value of- 1-1.09. These comparisons and the result from benchmarking
Attila using the ITER MCNP CAD model will be presented in this paper.
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