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Monte Carlo particle transport simulations are widely employed in fields such as nuclear engineering, radio-therapy and space science.

Describing and verifying the 3D geometry of fusion devices, however, are among the most complex tasks of MCNP calculation

problems in nuclear analysis. The manual modeling of a complex geometry for MCNP code, though a common practice, is an

extensive, time-consuming, and error prone task. An efficient solution is to shift the geometric modeling into Computer Aided

Design(CAD) systems and to use an interface for MCNP to convert the CAD model to MCNP file. The advantage of this approach lies

in the fact that it allows access to full features of modern CAD systems facilitating the geometric modeling and utilizing the existing

CAD models.

MCAM(MCNP Automatic Modeling System) is an integrated tool for CAD model preprocessing, accurate bi-directional conversion

between CAD/MCNP models, neutronics property processing and geometric modeling developed by FDS team in ASIPP and Hefei

University of Technology. MCAM4.0 has been extended and enhanced to support various CAD file formats and the preprocessing of

CAD model, such as healing, automatic model reconstruction, overlap detection and correction, automatic void modeling. 

The ITER international benchmark model is provided by ITER international team to compare the CAD/MCNP programs being

developed in the ITER participant teams. It is created in CATIA/V5, which has been chosen as the CAD system for ITER design,

including all the important parts and components of the ITER device. The benchmark model contains vast curve surfaces, which can

fully test the ability of MCNP/CAD codes. 

The whole processing procedure of this model will be presented in this paper, which includes the geometric model processing,

neutroics property processing, converting to MCNP input file, calculating with MCNP and analysis. The nuclear analysis results of the

model will be given in the end. Although these preliminary results of ITER benchmark exercise still need further study and should be

compared with those of other MCNP/CAD codes, these results mean that MCAM has passed this exercise.

With the help of MCAM, The ITER international benchmark model can be treated smoothly into MCNP input file without any manual

reconstruction or modification of the model, which means MCAM is capable of processing large complex 3D fusion devices and can be

used as an efficient tool for neutronics analysis.
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