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PURPOSE:

This calculation estimates the forces on the primary and secondary passive plates due to non-axisymmetric current flow resulting from plasma disruption. In the original NSTX design this was not an issue because of the presence of copper jumpers between plates. However, since these jumpers were not installed, the non-axisymmetric current is anticipated. 

REFERENCES:

1) NSTX-CALC-11-04, “NSTX PFC Stress Analysis”

2) “Inductance Calculations”, F. W. Grover, p. 60, eq. 58

3) NSTX-CALC-11-02, “Forces on Internal Hardware”

4) NSTX-CALC-11-08, “Plasma Disruption Calculation”

ASSUMPTIONS:
1) Field at plates due to plasma estimated via spreadsheet “nstx plasma fields.xls supplied by ORNL in ref. 1. 

2) Field at plates decays at a rate corresponding to 1.0MA/6mS.

3) Current driven in plate simulated by rectangular loop of rectangular copper cross section, dimensions of loop corresponding to periphery of plate, dimensions of conductor assumed square with sides equal to thickness of plate. 

4) JxB forces based on background fields projected in ref. 3 crossed with non-axisymmetric currents, in addition to the axisymmetric current given in ref. 4.

CALCULATION:

See attachments.

CONCLUSION:
Forces are significantly smaller than those on which the design was originally based when a large n=0 current flow was anticipated, due to the jumpers originally planned between plates.  
