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2. Technical Assessment
Findings and Comments
The committee commends the NSTX team for their efforts in recovering from the NSTX magnet failure that occurred in February 2003. The project team, with help from a PPPL internal committee (“Lessons Learned Committee”), quickly identified the root and contributing causes for the problem, addressed each issue identified in this process, and engaged a team of talented engineers from various laboratories in holding two design reviews. This process along with the team’s efforts in analyzing and conducting a series of component and prototype tests give the committee a high level of confidence that the magnet repair will be successful.

The improved understanding of how this joint region behaves has led the NSTX design team to completely revise the design of the Toroidal Field (TF) flag joint region. The greatly improved stiffness of the hub, use of stud tensioners to ensure proper preload, and elimination of the need for manual shimming to achieve the desired load path are especially noteworthy changes. Based on a review of the results from the design, analysis, and testing efforts, and reports from the design review committee, it is concluded that the new design is significantly more robust, correcting all deficiencies identified in the original design.
The major remaining technical uncertainty relates to final confirmation of the adequacy of the torque collar. This uncertainty is expected to be resolved in a few weeks when the final finite element structural analysis of the torque collar and related test results on the shear/compression capabilities of the wet lay up will be available. This data will arrive just as the procurement for the torque collar must be placed to satisfy scheduling constraints. The project and PPPL management are urged to reevaluate their schedule after obtaining this new data, as well as data from prototype testing, and if necessary, extend the completion date to ensure that the repair is successfully implemented.
Recommendations
After completing the finite element analysis of the torque collar and shear/compression tests of the wet lay up (expected in mid September), it is recommended that the project hold a brief review with the members of the Final Design Review Committee. 

