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2D Disruption Analysis with OPERA
Purpose of Calculation: (Define why the calculation is being performed.)
The National Spherical Torus Experiment Center Stack Upgrade project (NSTX_CSU)  General Requirements Document (NSTX_CSU-GRD) specifies a set of conditions and simulations be performed to estimate the effect of plasma disruptions on the NSTX_CSU device. At the most basic level, simulations of plasma current quenches and plasma displacement events are simulated in two-dimensional (axisymmetric) geometry. In this memo we will describe the process of converting the data of the configuration spreadsheets into 2D Opera models, details of the Opera model, the standard set of simulations performed, and using the 2D results to drive 3D analysis.

References (List any source of design information including computer program titles and revision levels.)
As the CSU design evolves, details are summarized in the configuration spreadsheet. The configuration spreadsheet is a tool that, succinctly in one place, lists both the physics parameters of the upgrade and information derived from the physics parameters that drive both the engineering analysis and design. For a given design, the spreadsheet has all of the relevant information needed to construct the axisymmetric model in Opera. A Matlab™ script is used to extract information from the configuration spreadsheet that is in turn used to write a command script used by Opera to build the 2D model.
Assumptions (Identify all assumptions made as part of this calculation.)
(1) This 2D model does not include TF coils or any representation of the toroidal field.
(2) In this model, the mult-turn PF coils are modeled by a single turn with the same total area as a the multi-turn coil with the current set to equal the total ampere-turns of the multi-turn coil.

(3) The PF coils are meshed so that (in each dimension) they have at least as many elements as the actual coil has turns.

(4) The vacuum vessel and center stack casing are modeled as single pieces with conductivity set to match the material they are constructed from and are meshed in the radial direction with enough elements to accurately measure current penetration effects (e.g., skin effect).
(5) The passive stabilizer and outboard divertor are modeled as fully axisymmetric elements with conductivities modified to match the experimental observed effective conductivity (this includes the effects of things like different materials, segmented plates, connections to other structures, etc.).

Calculation (Calculation is either documented here or attached)
See the attached memo (R.E. Hatcher to Distribution), dated February 24, 2011
Conclusion (Specify whether or not the purpose of the calculation was accomplished.)
Ron – please give conclusions and, if appropriate, what the impact of the 5 assumptions might have on the results and conclusions.
Cognizant Engineer’s printed name, signature, and date

I have reviewed this calculation and, to my professional satisfaction, it is properly performed and correct.
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