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Record of Revisions
Date Version Brief Description of Changes

11/1/19  Rev 0 Initial Release

02/24/20 Rev 1 Consolidated HEAT-191031-YC-01 Memo into   NSTXU_1-2-4-3-
1_CALC_100

Analysis Requirement 3
Power Loading 3
Disruption Loads 3

Materials and Design Requirements 3
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Scope
The scope of this document is limited to requirements for the NSTX-U Recovery Project, 
Neutral Beam Duct Shielding in Bay K, Project WBS 1.04.01.03.

These requirements flow from the statement in the NSTX-U Plasma Heating and 
Current Drive SRD [1] calling for appropriate armor in the beamline ducts.

This document does not address molybdenum shielding in the ducts that is not part of 
the Recovery Project WBS 1.04.01.03.

Analysis Requirement
The design of duct shields shall satisfy the NSTX-U Structural Design Criteria [2].

Reionized power to the duct shields from the neutral beams shall be assumed to be 
184.5 kW/m2 [3].

Radiation from plasma shall be assumed to be the 100% radiated power scenario to the 
first wall, 130 kW/m2 [4].

Disruption loads shall be computed from the methods in Ref. [5].

The shields must accommodate the bakeout scenarios as described in Ref. [6].

Materials and Design Requirements
Shielding in Bay K shall cover all surfaces of the duct that are radial to the neutral beam 
path.

If Mo TZM is used as the duct material, then the recrystallization temperatures shall not 
be reached even after the predicted thermal ratcheting occurs.

If practical, thermocouples shall be installed on the duct shielding to assess the 
temperature evolution of the plates during operations and bakeout scenarios.
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