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Abstract:  Determining the bulk shielding requirements for accelerator environments is generally an easy task compared to analyzing the radiation transport through the complex shield configurations and penetrations typically associated with the detailed Title II design efforts of a facility. Although there exist a couple of simple hand calculation formula developed over the years from the expertise gained at accelerator facilities, these are limited to simple duct arrangements through shields. Monte Carlo transport codes are able to model radiation fields in complex geometries. However, they consume a significant amount of resources, and may give solutions with poor statistics even when applying variance reduction methods. Shielding calculations for penetrations in the SNS accelerator environment are presented based on hybrid Monte Carlo and discrete ordinates particle transport methods. This methodology relies on coupling tools that map boundary surface leakage information from the Monte Carlo calculations to boundary sources for one-, two-, and three-dimensional discrete ordinates calculations. The paper will briefly introduce the coupling tools MTA, MTD and MTT for coupling MCNPX to the one-, two-, and three-dimensional discrete ordinates codes ANISN, DORT and TORT that were developed for the SNS shielding effort. The paper will then focus on typical applications of these tools in the design of complex shield configurations, and penetrations in the SNS proton beam transport system.

