Vacuum Vessel

The Vacuum Vessel is required to have a time constant of less than or equal to 10 ms. A SPARK eigenvalue analysis was carried out for the 3/8 Inconel VV shell with all its ports. The slowest (i.e. longest) time constant was found to be 5.3 ms. Having met the stated requirement, no error field analysis was done.

The SPARK analysis was based on the Pro/E geometry depicted below. A model developed by Fred Dahlgren for structural analysis was converted to SPARK format and exercised. The model size, ~8000 elements, is presently near the limit of what can be run within the 2-GB memory currently available on our workstations. The SPARK eigenvalue solver was based on an old NAG subroutine, which would have required even more memory before conversion to a more modern and efficient algorithm which fit within our available memory. 

The dominant mode is predominately toroidal current flow with some net poloidal current flow producing a helical current pattern as it circulates around the vacuum vessel.
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Longest Time Constant=>5.37 ms
Field Errors not of concern since currents die out quickly





