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Background

Using coordinate measuring arms (Roamer & Faro), metrology was performed on the as-built condition of the NCSX modular coils. Refer to the Art Brook’s file: ABC Clamp Numbering.ppt for figures and description of the data measurement procedure. This file can be found at BU files for Current Center Deviations. This data was used to determine as-built coil current centers. However, the data set for each coil was large, stored in multiple spreadsheet files and routinely lacked consistency. Therefore, in order to process the data (calculate as-built current centers) manual selection (cut & paste) of the data was used for the initial calculations.
Scope
The scope of this work consisted of two items: (I) re-check coil current center deviations on 33% of the data points for each coil and (II) re-check the calculated new coil current centers for 33% of the data points for each coil. 
Status
(I) Coil current center deviations for A1, B1, B2, C1 and C2 coils have been validated. All remaining coils require checking of the current center deviations.
(II) All coils require validation of the new current centers.

Method
To perform this work, it was suggested to manually select (cut & paste) the data, as was previously done. However, this is inefficient and an effort was made to automate the process via Matlab. Matlab codes were developed to compile the respective individual coil files, one file for each coil. Using these files, the current center deviations were calculated and compared to the original results. This approach allowed for >75% of the data to be validated for each coil. Note, due to the inconsistency of the spreadsheet formats customizing the code was required for each coil. Also, other support files/codes were generated: data tables, variables, and error checking. In general the process consisted of: establishing the data/clamp sequence, compiling the raw data into one file, calculating the deviations and comparing to the original results.
Analyses
All of the associated raw data, compiled data, Matlab code and results are stored on the p drive in a zipped filed called: MSmith NCSX Closeout Coil Current Centers.zip Note: the Matlab codes contain descriptive comments instead of readme text files. Also, since the A1 coil was validated first, there is no specific code for it. The need for coil specific code was learned as the subsequent coils were validated.

Lessons Learned: 
The raw data spreadsheets contained much variation in formatting, which caused significant issues in compilation. Thus automating proved difficult and to date is more accurately described as “pseudo-automatic.” Each remaining set of data most likely will require revision to the Matlab code to accommodate the formatting nuisances. Currently, some manual inspection, data sorting, and error checking are still required. However, as the code develops (accounting for more format variations) the level of automation will increase. In other words, the more coils are checked, the better this approach becomes. 

A considerable problem for each coil data set is identifying the applicable files/data for the following reasons. 
(1) Metrology was performed at several coil winding stages resulting in a set of file groups.
(2) Amongst individual data sets, overlap of data points was used to facilitate consistency. Therefore, there is redundant data for a handful of data points within a given file set. These points are not necessarily the same for each coil. 
(3) For differing reasons, on various coils, physical adjustment to the coils may have occurred with an accompanying partial re-measurement. 
Consequently, care is required to ensure the correct data is used in the appropriate computation stage.



















