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A 40° sector of ITER is modeled 
to calculate neutron wall loading 
for First Wall/Shield (FWS) 
Module 13
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DAG-MC transports 
particles directly in 
CAD geometry, 
eliminating translation 
error and preserving 
geometric detail

DAG-MC Simulation Parameters

• Mesh Tallies: 0.5 cm x 0.5 cm x 1.0 cm

• Source: uniform 14.1 MeV neutrons in 
plasma

• Boundary Conditions: reflective, to simulate 
poloidal and toroidal extent of ITER

• Variance Reduction: mesh-based energy-
dependent weight windows

• Run Time: 17 M source particles in 15.8 
computer-weeks on 17 parallel 1.4/1.7 GHz 
Athlon processors

The complement encompasses all 
“negative space”

• MCNP requires all space to be defined

• The complement is created by 
subtracting solid objects

• ITER Module 13 complement surrounds 
the shield block and contains 
homogenized steel / water

• A new version of DAG-MC has been 
developed to implicitly create the 
complement
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Continuing Effort…
• CAD model for FWS Module 13 is being inserted in a 40° full ITER model

- Includes accurate source profile in plasma, water coolant manifolds, first wall 
legs, stub keys, branch pipes, and hydraulic connector

- Detailed heating, radiation damage (dpa), and He production profiles will be
generated using the integrated 3-D model

• Analysis will be repeated for modules 7, 12

Direct Accelerated Geometry, Monte-Carlo (DAG-MC)

[W/cm3]

Important Effects Observed From High-Fidelity 3-D Results

• Significant variations in heating and He production occur at each radial location as a result of 
heterogeneity while much less variation is observed in radiation damage (dpa)

• While nuclear heating is higher in steel than in water regions, the steel nearest the water sees 
the highest nuclear heating because of gamma generation in the water itself and softer 
neutron spectrum in steel resulting in more gamma generation

• He production in the steel immediately adjacent to the water is larger than the average He 
production in the steel due to softer neutron spectrum resulting in increased He production in 
the B-10 and Ni in SS316LN-IG

• Direct Monte Carlo transport in the CAD model of ITER FWS yields high-fidelity high-resolution 
nuclear responses that greatly help in the design process

• Results with the calculation that preserves all exact details of the module reveal important 
heterogeneity effects on nuclear parameters that should be accounted for in the design

Conclusions


