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October 17, 1996





To: Charlie Neumeyer


From: Wayne Reiersen





Subject: Calculation of worst case loads








I read your memo on assumptions for load computations with great interest.  I’d like to propose for your consideration an alternate path of analysis.  The path you’re heading down is to prescribe a set of coil currents and perform a stress analysis based on those coil currents.  An alternate path would be to perform a systematic set of stress analyses due to a unit current in each circuit.  The outcome of that set of analyses would be an influence matrix which would enable us to estimate stresses of interest in all coils due to EM loads for an arbitrary current distribution (provided we have a linear problem - no gap elements for instance).  We might even be able to extend the methodology to address thermal stresses.  George Sheffield used this approach successfully to define a permissible operating envelope for PBX-M.  It is not clear that the computational effort would be greater than what you are proposing - there are twelve circuits (including the plasma) and you are showing eighteen cases already.





Once the influence matrix is developed, it can be used to calculate maximum stresses based on coil current constraints.  If those constraints are too punitive, we could provide auxiliary constraints on vertical field or field index which would keep us from designing to a grossly non-physical set of coil currents.





At a minimum, I believe it would be worth a brief discussion with the analysts and perhaps George Sheffield about the pros and cons of this approach and to see if this approach is applicable to the NSTX design (are there fundamentally non-linear characteristics inb the design?).








cc:	NSTX files


	J. Spitzer


	H-M. Fan


	J. Citrolo


