July 23, 2002

IPT Briefing

Progress on technical issues associated with high-risk activities, e.g., manufacturing development plans, fabrication/assembly sequence, and alternate approaches. 

(Reiersen, Nelson, Strykowsky)

1. Alternate fabrication and assembly sequence – A trade study has been conducted to assess producing all the modular coils of a given type before beginning production of a second type.  The results are very favorable.  Manufacturing development efforts can be focused on the first coil type.  At the end of mfg development, we should be close to ready to begin production and not require a long dwell time.  During the production of modular coils of the first type, preparations for production of the second coil type can proceed in parallel with no schedule impact.  Preparations for production of the third coil type would follow.  This approach saves time and perhaps equally important, orders work in a more natural way.  It does require a third assembly station in the TFTR Test Cell and places the vacuum vessel on the critical path.  To keep things moving smartly, it was decided that we would not pre-assemble all three VV segments at the supplier’s facility before shipping the first segment.  This allows field period assembly to begin at the earliest possible time.  In order to assure proper fit-up, a high precision fixture is necessary to check the fit-up prior to shipping.

2. Central Solenoid (CS) optimization – Optimization of the mechanical design of the CS and its interface with the TF coils was not completed prior to the CDR. Recent work has focused on identifying configuration options.  Two generic options are to react the TF centering force by bucking off the CS coils or by bucking off a separate structure.  It appears that both options could be made to work.  Extending the height of the bucking surface by introducing a tapered structure on the nose of the TF coil appears to be a significant win for both options.  A decision on the preferred configuration will be made prior to implementing the new modular coil design.

3. Modular coil physics optimization – The Physics Team is working to provide increased separation between the first wall and plasma near the region of closest approach, which is around the v=0.25 (and its mirrored location at v=0.75) cross-section.  Several candidate plasma configurations and coil sets have been developed are presently undergoing healing.  Engineering is supporting these efforts, providing feedback on the candidate coil designs and investigating options for reducing the envelope between the vacuum vessel and first wall.

4. Simplified modular coil cooling concepts – The chill plates and contoured shim in the modular coil design presented at the CDR are deceptively complex structures.  Simpler options for effecting coil cooling are being investigated.  Options include incorporating copper in the clamps to conduct the heat to the top of the tee-section.  Including copper rods or a copper cladding on the central web are also being investigated.  Machining a round groove at the junction of the web with the shell structure would provide a location for a cooling tube and eliminate the contoured shim at the top of the tee.  Thermal analysis of these options should be completed in mid-August.

5. Design Review Schedules – The schedule baseline has been iterated to reflect the alternate assembly scheme.  A series of PDRs has tentatively been established.  The first PDR would be a joint PDR for the Vacuum Vessel (WBS 12), In-Vessel Components (WBS 11), and Modular Coils (WBS 14).  The second PDR would be for the Conventional Coils (WBS 13) and Structures (WBS 15).  The first FDRs would be for the Modular Coil Winding Form (WBS 141) and Vacuum Vessel Assembly (WBS 121), which are required to finalize the technical basis for the major procurements.  A checklist of activities/deliverables that must be completed prior to conducting the design reviews will be established at the beginning of each design phase.

6. Organizational Changes – The Engineering organization has been modified in a manner appropriate for Preliminary Design as recommended at the CDR. Three project engineers report to the Engineering Manager – The Stellarator Core Systems Project Engineer (Nelson), the Ancillary Systems Project Engineer (Dudek), and the Assembly Operations Project Engineer (Perry).  WBS Managers and cognizant engineers have all been identified.  (See figure below.)  In addition, the WBS has been modified to improve the alignment with organizational responsibilities and procurements.  Field period assembly has been moved under WBS 1 (as WBS 18).  WBS 7 now is for all of the test cell preparation and final assembly activities that take place at C-Site.  No additional changes in the Level 3 WBS are anticipated.

7. Development of plans and procedures – Good progress has been made on the Systems Engineering Management Plan (SEMP) and Configuration Management Plan (CMP).  First round comments on the SEMP are being incorporated.  The initial draft of the CMP is being reviewed.

8. FY03 Plans – A schedule for development of FY03 work plans (including the generation of WAFs) has been prepared by Ron Strykowsky and will be presented at the Wednesday project meeting.
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