To: David Williamson
From: Wayne Reiersen

Subject: Planning the end game for modular coil design

The modular coils on NCSX have been a tremendously difficult design job.  We have succeeded in completing the design of the winding form and winding.  However, we still have some loose ends.
The design of individual coil assemblies includes (beyond the winding form and windings), the blanket thermal insulation; clamps (especially oddball clamps); coolant tube routing, support, and termination; co-wound loop routing, support, and termination/protection; thermocouples, and strain gages.  The only FDR we had for the individual coil assemblies was for the Type C coil FDR (June 2005).  There are elements that are part of the coil assembly, e.g. the routing, support, and termination of the coolant tubes, which were not addressed at the June 2005 review.  The Type A and Type B coil assemblies have never been reviewed.  We did have an FDR for the thermocouples and strain gages in January 2007 that was judged incomplete (not successful).  Coil assembly designs should be successfully reviewed before we issue assembly specs and drawings for completing the coils.  I expect that design data is being released for fabrication without successfully going through the review process.  Punch list activities on B2 are supposed to be done by July 11, a scant two weeks away.  It is not at all clear to me how the work scheduled in Job 1416 – which covers completing the design of the coil assemblies and stretches out through February 2008 - supports completion of the punch list activities in July 2007.  I would like to have a design review of the Type A, B, and C coil assemblies held ASAP to address this deficiency, even if it is after the fact.  Design deliverables would be the completed assembly specs, drawings, and BOM.
The only design review scheduled in the proposed baseline is a closeout FDR scheduled for mid-January 2008.  The purpose of the closeout FDR is not to release drawings for fabrication but rather to ensure that all of the design deliverables have indeed been provided.  In that perspective, it should be re-labeled as a design closeout audit.  Special attention will be paid to whether all of the design basis analyses have been documented and checked; whether all of the chits have been closed; whether all of the interfaces have been satisfactorily defined; and whether all of the equipment on the comprehensive BOM has been identified in the procurement and assembly plans.  My concern is that as we get deeper into assembly, the design engineers and analysts will drift off onto other projects with important work left undone.

The coil assemblies will be assembled into 3-packs, then field periods, and then a complete torus.  The assembly drawings for these assemblies will be performed as part of Mike Cole’s job (1806).  Unfortunately, the piece parts have to be released for fabrication ASAP so we have them on hand for field period assembly.  We have broken these components into three groups:

1. The outboard bolted joint assemblies (which will be design reviewed tomorrow, June 29);
2. The inboard welded shims (which might include additional bolts to mitigate the potential for weld distortion); and
3. The C-C interface (which might include additional structural bolts and a sliding interface).
Design of the piece parts is part of the modular coil interface design job (1421).  Completion of this work is needed to support the modular coil punch list job (1459) which covers coil modifications, e.g. additional holes, needed for the interface design; procurement of the interface hardware (1431); and field period assembly operations (1810) on Station 2.
The design review for the outboard bolted joint assemblies is scheduled for tomorrow, June 29.  However, the tension and shear tests of the bolted joints are not scheduled to be wrapped up until the end of September.  The reasonableness of this position should be explained at the design review tomorrow.
The design of the inboard shims, items [2] and [3] above, has a PDR scheduled for August 1.  (Actually, the schedule shows a PDR (1421-3132) on August 1 and a peer review of the C-C joint concept (IH1-0000) on August 2 – I am suggesting combining these two reviews into one.)  Individual FDRs are scheduled for September 4 and January 7 respectively.
Strykowsky has calculated the ORNL manpower loading associated completing the design of the modular coil interface.  Nine people are scheduled to be working on this job alone next month (in addition to Mike Cole and Brad Nelson).  The practice of labeling all required resources as ORNLEM really masks resource issues and should be discontinued.  I would like to know who is the design engineer in charge during this time, what fraction of his time will be spent driving the interface design to completion, and who will be supporting him in what capacity.  If this has not been thought through, then we really do not have a plan (which is not a tenable position for the current critical path activity).  The other day, the answer to the design engineer in charge was you, Dave Williamson, working 20-30% on NCSX.  In my mind, there is no better choice but it is a real stretch for me to believe that you can accomplish this at a 20-30% level of effort.
Please give these thoughts consideration.  Straighten out my misconceptions.  The Lehman/OECM review has been slipped a couple of weeks.  I would like to use that reprieve to address apparent deficiencies in the baseline plan including Jobs 1416 and 1421.  Perhaps we could discuss these issues after the design review tomorrow.
Cc: Nelson, Cole, Neilson, Strykowsky, Heitzenroeder

