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Purpose of Calculation: (Define why the calculation is being performed.)
To perform 3D analysis for the design of magnetic shield for the NSTX vacuum turbo pump to reduce the fringe field from NSTX coils at the pump location to below 50 gauss; and to extract Lorentz forces on the magnetic shield to ensure the shield is adequately supported
References (List any source of design information including computer program titles and revision levels.)
Calculated Poloidal Magnetic Quantities for the May 4, 2010 Design of the NSTX CS Upgrade, R. Woolley, Memo 13-171210-RDW-01, 17 December, 2010
Parametric Magnetic Shielding Analysis, L. Bryant on Magnetic Shielding Preliminary Study, PPPL Presentation, 2010

Assumptions (Identify all assumptions made as part of this calculation.)
Hysteresis effect of low carborn steel is small
Fringe field from plamsa is relatively small
Calculation (Calculation is either documented here or attached)
1. Fringe fields from NSTX coils (TF, PF, OH) without shielding
2. Fringe fields with magnetic shielding (half inch thick cylinder

3. Lorentz forces on the magnetic shield

Conclusion (Specify whether or not the purpose of the calculation was accomplished.)
The results for the half inch thick cylindrical shield show that: 1) the maximum field in the shield is ~1.5 T, which is below the saturation value for the M19 steel; 2) the fringe field inside shield is below 50 G and overall Lorentz force on the pump is below 50 pound. 3) Although the magnetic field with shielding at the mid-plane inside the shield is below 20 gauss, the shield, however, needs to be at least 12 inches longer than the pump (6 inches above the top and below the bottom of the turbo pump) for the fringe field to be within 50 gauss at the pump top and bottom of the pump.
The total weight of the shield is ~100 kg (220 lbs).
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