
 

Calculation No: NSTXU-CALC-11-24-00 Revision No:0 
 

Title Eddy Current Calculations for OBD12 Tiles 
 

Purpose of Calculation: (Define why the calculation is being performed.) 
This calculation addresses two concerns about induced currents in the OBD12 tile structure: the effect of 
the hold down rods acting as a loop, and the tile having its castellation slots completely shorted out by 
lithium – the latter highly conservative and unlikely 
 

Codes and versions: (List all codes, if any, used) 
Hand Calculations 

 
 

References (List any source of design information including computer program titles and revision levels.) 
Report PPPL-2158 Bialek et al. 
Drawing E-ED1408 Row 1 and 2 Outboard Divertor Tiles Assembly and Detaile 
 

Assumptions (Identify all assumptions made as part of this calculation.) 
Assume fully developed resistive solution. Use the dB/dt from Art Brooks’s spreadsheet of August 2017, 
and assume it is all normal to the tile. Assume that the tile behaves as a plate normal to the changing flux, 
and that this plate can be treated as a loop as in PPPL-2158. Assume that the rods, and their conducting 
path through the structure, form a loop whose resistance is due to the rods only. 
 

Calculation (Calculation is either documented here or attached) 
Calculate the area that is penetrated by the flux change. The voltage on an equivalent loop is the product 
of dB/dt and the area. Details are on the following pages.  
 

Conclusion (Specify whether or not the purpose of the calculation was accomplished.) 
The forces and moments due to eddy currents in the rods, and in a fully shorted tile, are well within the 
allowable stresses on the structure and mounting screws. A fully shorted tile is highly unlikely. 
 

Cognizant Individual (or designee) printed name, signature, and date 
Robert Ellis 
 

Preparer’s printed name, signature and date 
Robert Ellis 

 

I have reviewed this calculation and, to my professional satisfaction, it is properly performed and correct. 

Checker’s printed name, signature, and date 

Art Brooks 
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