07 February 2005
To: Distribution

From: Wayne Reiersen

Subject: Update on critical activities
A meeting was held on 07 February at 10am to review plans, progress, and issues related to ongoing critical activities.  The TRC is by far the most schedule critical job we have going.  We have a Joule milestone to complete assembly of the TRC by 31 March which we are striving to meet.
1. Twisted Racetrack Coil Design (part of Job 1403) and Fabrication (part of Job 1410).  
a. Results of trial winding. No useful results on how the winding distorts have been generated based on analysis of the measurement data.  We are aware of inconsistencies between the laser scanning data, the probe data, and the Pro/E model.  ORNL indicated a desire to understand the data better.  However, with the winding of Side B (the side which was completely wound) coming to a close with only a partial winding (3 turns) on Side A, it appears that the data would no longer be of any use for the TRC.
b. Fabrication of piece parts.  Williamson provided an update on the development of chill plate drawings for the TRC at the WBS 1 telecon last Wednesday.  (Recall that this change was approved in ECP-022.)  He indicated that Side B fabrication drawings have been sent to PPPL.  Side A fabrication drawings will be sent by 11 February.  Fabrication drawings for the revised clamp design will be sent by 18 February.  Fabrication drawings for the Type C components will be worked on thereafter.
c. Cost and schedule control.  We have been winding the TRC using two shifts and the pace has been very satisfactory.  We can wind an entire turn in a single shift.  If we shim under a turn, it takes 2-3 shifts per turn.  We have had to stop winding after the 6th turn until we figure out what we should do differently for the next layer of shims between the 6th and 7th turns.  Until we get back into the “production” mode of winding, we will stop using two shifts.  Chrzanowski will identify other work for the second winding team, e.g. de-burring the cladding.
d. Design and process refinements.  There have been a multitude of design changes that have been incorporated into the TRC.  Not all of these changes have been seen or agreed to by ORNL.  It is imperative that we fold what we learned from fabricating the TRC into the design of the production coils.  Fogarty has the best appreciation of both the design intent and the problems and workarounds encountered in the field.  ORNL will “reconstitute” the TRC design and incorporate in the design of the production coils those changes which facilitate fabrication without impacting performance or introducing additional technical risk.  In the future, PPPL will document proposed changes in Requests for Deviation (RFDs) and get approval for those changes before proceeding.  The approved RFDs will serve as the record for what we need to incorporate into the design of the production coils.  Unresolved issues which came up at the 02 February WBS 1 telecon include…
· Ground wrap/VPI boundary around leads extending from lead block and structural restraint
· Adding ground insulation (Kapton) to conductor coming out of the winding pack.  Issues include [1] bend then insulate versus insulate then bend; [2] whether a relief is needed in the winding form in this areas to keep the winding from bowing up; and [3] providing a larger bend radius or bigger grooves to accommodate conductor swelling; and [4] where we need to start adding the ground wrap (before the bend or coming out of the bend).
· Use of Glidcop (or alternate alloy) lugs which do not soften when brazing takes place nearby

· Overlap of ground insulation

e. Instrumentation and testing.  The TRC spec calls out instrumentation, but it is not clear that this is being addressed in the fabrication effort.  ORNL and PPPL need to [1] come to closure on explicitly identifying what instrumentation goes where [2] assure that the instrumentation is adequate to support the testing plan for the TRC and [3] assure that the instrumentation we are planning to use on the production coils is installed on the TRC.
f. Dimensional control.  A working group for dimensional control has been meeting regularly to develop an improved procedure for effecting dimensional control.  The group consists of Zarnstorff, Brooks, Raftopoulos, Chrzanowski, Anderson, Williamson, Nelson, and Reiersen.  It is imperative that we prove out a methodology for effecting dimensional control on the TRC w/o jeopardizing the Joule milestone.
· The algorithm for setting the shim height has been developed by Art Brooks and checked by Mike Zarnstorff, but its implementation came up short the first time around.  A separate meeting was held this morning to discuss problems and potential paths forward regarding dimensional control.
· Our measurement capability appears to be adequate and improving.  A contract is being placed for the consulting services of Gary Puhl (JPP) to assist in our efforts to improve our dimensional control capability.  Raftopoulos has the lead in employing his services.
· Raftopoulos needs to systematically file the raw data on the FTP server.  Please notify me when the data is posted so I can put a link from the Engineering home page to the Metrology folder.

· Raftopoulos need to update the metrology procedure to add the detail required and reflect the steps needed to assure that our measurements are good.  These steps may include [1] checking the alignment of the tooling balls before AND after the measurements are taken;[2] taking measurements twice to identify anomalous measurements and going back and resolving discrepancies; [3] periodically measuring the conductor dimensions as it is coming off the spool; [4] tracking the height of the turns as additional turns are added to verify that the height is not changing.
· New shims will be needed for the production coils.  We should consider fabricating new shims for the TRC as well.  We are trying to hold the current center to 0.020”.  If we split this into vertical and horizontal components, it requires controlling each to within 0.014”.  We are using hard shims in increments of 1/32” (0.031”) which are twice the thickness of the dimension we are trying to meet.  We need to get the shims in 1/64” (0.015”) increments or less.  The table of shim sizes needs to be updated.  Adding 4 layers of 7 mil glass tape is a less than optimal shimming approach.
· No shims were added for the turns above the lead block where the turn-to-turn transitions occur.  ORNL needs to provide reference surfaces which include this transition region.
· The methodology we work out for dimensional control for the production coils needs to be documented.  The design of the lateral shims that will go behind the chill plates needs to be developed.  The issue of whether we crank the side clamps against hard stops needs to be resolved.  We also need to resolve whether or not we are going to make arrangements with 3D Scanco to provide Pro/E “as build” models of each winding form.
· Pressure on the winding pack.  The pressure on the winding pack changes with clamp pressure and with the pressure on the bag mold in the autoclave.  Achieving adequate dimensional control will likely require stricter process control of these elements.

g. Ergonomics.  Chrzanowski has modified the side clamps so the nuts do not have to be taken completely off to remove the side bars.  This should greatly reduce the strain on the technicians.
2. Modular Coil Winding (Job 1451).  Plans for trial windings with an appropriate allowance for learning on the first of each of the production coil types need to be folded into our cost and schedule baselines.  Timelines for subsequent coils should be consistent with projections from our TRC experience.  Chrzanowski needs authorization to procure additional copper for the trial windings.  This will be done as soon as we come to closure on the methodology for dimensional control, i.e. confirm the need for the extra copper.
3. Modular Coil Design (Job 1403).  A recent study by Brown suggested that reaming all of the holes for assembling the modular coils into a shell may be very difficult.  It was not clear that reaming all of the holes was necessary.  It was also clear that a means of positively locking the bolts was required. Nelson reported that Williamson is adding a model of a commercially available reamer to the Pro/E model to determine which holes would be feasible to ream.  
The loop between testing and analysis needs to be closed.  We have done a lot of tests for the purpose of establishing material properties and design allowables.  However, we need to go one step further and document what values we want the analysts to use.  HM Fan has tabulated the results of tests related to material properties which tend to be multi-valued.  A group will need to review the data and the NCSX structural design criteria and arrive at material properties to be used for analysis.  There will in all likelihood be a range of properties to be used in the analysis to get the possible range of structural response.  This needs to start as soon as possible.  Nelson plans to arrange a group review of the test data the week of TBD.
4. VV Field Weld Joint R&D (Job 1206).  
a. Weld prep geometry.  Nelson and Dudek have not quite converged on the weld prep geometry.  Nelson provided Dudek with a spreadsheet describing the proposed weld joint configuration (a MMES standard).  Dudek performed trial welds using enforced 1/8” gap with the baseline weld prep geometry.  The cracks at the root of the weld appeared to go away.  However, Keilbach expressed a concern about burn-through in the absence of a backing ring.  Dudek and Nelson to finalize weld prep geometry.
b. Responsibility for field welding.  The current plan is to make the field welds at PPPL manually by PPPL welders.  ORNL has proposed exploring the possibility of MTM doing the field welding at PPPL.  It has been decided that it would be impractical for MTM to do the field welding at PPPL.  However, it maybe possible to arrange for MTM to provide a welding consultant to develop welding procedures and resolve startup problems and so benefit from their considerable expertise.
c. Design and requisitioning of final test article.  The requisition of the full scale test article was cancelled because of the protracted deliberations for finalizing the weld joint configuration.  The full scale test article would be quite expensive to procure, with a contract (unloaded) price tag of $125K.  Cheaper alternatives might exist such as [1] just welding flange pieces together cut from Inconel plate or [2] replacing the rolled Inconel sheet with stainless steel (as suggested by Viola).  Nelson to finalize design of full-scale test article pending resolution of the weld prep geometry.

d. Tensile tests of weld joint.  Tensile samples have been prepared from the plates that were welded together.  Initial tests were performed at nominal stress levels for 250,000 cycles.  (The objective was to test them to failure.) Additional tests are required at higher load levels corresponding to perhaps twice the nominal stress, so a fatigue curve can be generated.  Dudek to coordinate completion of tests.
5. VV port extensions welds.
Goranson was concerned about the fit-up of the port extensions after they are cut off.  We may have failed to provide any requirements to assure that the fit-up is adequate for re-welding.  Viola will try to get this included as part of the above RFD.  Nelson to provide appropriate language for port stub alignment.  Viola to report on status.
6. Modular Coil Testing 
a. Conductor Testing (Job 1406).  Nelson provided guidance to Kozub on 07 January that the transverse compression tests should be postponed indefinitely and that cyclic testing of the long racetrack coil and LN2 temperature should be performed with a load of 20,000 lbs.  Chrzanowski to expedite completion of NCSX conductor testing.
b. Beam Testing (Job 1403).  Nelson to expedite completion of testing at ORNL.  It is critical that this be completed by the end of January so the fixture can be used for testing the TF beam.
7. Upcoming Design Reviews.  

a. VV FDR for cooling tubes – 28 Feb 05.  This date needs to be confirmed.  Nelson to provide updated design review schedule for other VV system elements, e.g. thermal insulation, supports, I&C, etc.

b. Type C cladding FDR – Date needs to be set for this and subsequent Type C component FDRs.
c. Base Support Structure and Cryostat PDR – 17 Feb 05.  Gettelfinger to provide schedule for completing PDR deliverables consistent with the new PDR date.
d. TF Winding and Wedge Piece FDR – 29 Mar 05
There will be no meeting next week.  The next meeting is scheduled for 10am Monday, 21 February in the Engineering Conference Room.
Cc: Neilson, Strykowsky, Brown, Heitzenroeder, Chrzanowski, Nelson, Dudek, Perry, Kalish, Gettelfinger, Viola, Tyrrell, Brooks, Zarnstorff, Williams, Williamson, Cole, Goranson, Simmons
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