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PURPOSE:

This calculation establishes the water cooled flex cable cross section and water cooling requirememts.

See attached:

"NSTX H20 Cable" - this spreadsheet performs the required calcs. Column K confirms the accuracy of the spreadsheet formula by comparing the result for a 10’ long 1000MCM cable carrying 15kA with the manufacturer’s published design guide. Column L gives the formulae used.

“Water cooled flex cable selection graph” from Commodore Machine Company Catalog, Sand Lake, Mich., (616) 636-8910

Cable lengths projected by L Morris, dated 10/16/98.

REFERENCES:

Ampacity requirements are based on NSTX-SRD-13. 

ASSUMPTIONS:
Calcs are based on simple mass flow and heat capacity of water.

CALCULATION:

See attached.

Note: all digital documents stored in NSTX File Share, Engineering Folder,  Engineering Calculations Folder. Hard copies of all documents stored in NSTX project file.

CONCLUSION:
TF requires 3000 MCM cable, other circuits can use 1000 MCM. Since the lengths of the cables in each pole are modest, the water flow through the poles can be connected in series to reduce the total number of paths. Due to the pulsed duty and the short thermal time constants, even with the series water connection, there will be minimal temperature ratcheting. Recommended groupings of the water circuits are indicated on the spreadsheet. Per the manufacturer, a pressure drop on the order of 6 psi at 2 GPM is to be anticipated for a 10’ cable lenth. On this basis, the 100 psi available should provide ample flow, even with the series connection called for herein.
