14 March 2005
	Topic
	Issue
	Questions/Answers

	1. Methodology for dimensional control 
	We appear to have converged on a methodology which relies on

1. Setting the lateral clamps against hard stops.
2. Winding the coil with all the vertical clamps torqued to a constant value.

3. Adjusting the clamp pressures to get the outside of the box in the right location.
	What is the compression of the ground wrap and cladding under nominal winding pressure? Raftopoulos to provide
What is the nominal tolerance on the compressed cladding and ground wrap? TBD
How much does a turn, with insulation compress under nominal winding pressure? TBD
Is the compression the same from turn to turn, or does it depend on the layer? Fogarty’s Side B pictures would suggest that the turns closest to the clamp compress more than the bottom layers.  This might suggest winding with less pressure to minimize the difference. JC thought that this might be less apparent on Side A.  If the turns are not of uniform height, then we might have to compensate…Emphasize smooth regions…Use conformal shims to spread out load per Mike Cole.   Use strategy of error minimization
How are we going to set the lateral stops? Stops will be set based on where we want to wind up.  However, the stops have to be moved at the end to get sufficient adjustability in the vertical direction.
How are we going to determine the (local) lateral center of the winding pack after winding?

How much spring-back is there from backing off on the vertical clamps?

How are we going to determine the vertical center of the winding pack after winding?

Is there evidence from the TRC that this scheme will work?

	2. Extra turn versus shimming
	We are planning to wind an extra turn on each coil rather than use hard shims as originally planned.  We do not know whether the additional turn can be accommodated in each coil type. If it does not, we will have to resort to one less turn per coil and use hard shims of uniform thickness to make up the difference.  If that does not work, we will have to go back to custom shim thicknesses.
	Does our experience winding the TRC indicate that the extra turn can be accommodated?

Do we need a hybrid approach with custom shims plus adjusting clamp pressure to get the outside of the box in the right location?

	3. Maintaining control of the current center
	After we have adjusted all the clamps so everything is in the right spot, we then strip off the clamps, apply the ground wrap, apply the chill plates and cooling tubes, apply the bag mold, and then re-apply the clamps.  (Recall that the clamp pressure of each clamp was uniquely set.)  It is not at all clear how we are going to adjust the clamps to get the outside of the box in the right location when the box is now buried under bag mold, chill plates, and ground wrap.
	How are we going to restore the current center to the right location?

	4. Dimensional control in lead area
	On Side B of the TRC, we had serious problems in the lead area.  Reference Pro/E surfaces used for measuring had a uniform offset, neglecting the layer-to-layer transition in the lead area.  The conductor is wrapped in Kapton and severely bent before leaving the winding pack on the first layer.  This resulted in the conductor being MUCH higher than space allowed.  This could not be accommodated simply by squashing the conductor.  On Side A, there appears to have been more room provided for the conductor to flatten out, so the vertical bulge in the lead area was less pronounced.  
	What Pro/E surface are we going to measure against in the lead area?

Do we need to machine a relief in the winding form where the conductor exits the winding pack?

	5. Documentation of 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 been working to “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.  
PPPL has been remiss in documenting proposed changes in Requests for Deviation (RFDs) and getting approval for those changes before proceeding.  Approved RFDs should 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…

1. Ground wrap/VPI boundary around leads extending from lead block and structural restraint

2. 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). Note that this issue is related to the issue of dimensional control in the lead area previously discussed.
3. Use of Glidcop (or alternate alloy) lugs which do not soften when brazing takes place nearby

4. Overlap of ground insulation
5. 2” lead block extension
	What is the resolution of the highlighted issues?
What other issues have been uncovered?
Have all design modifications been incorporated in the design of the Type C production coil?

Are all the brazed lead ends plugged into the right holes?


	6. Design of Delrin pads
	The Delrin pads were initially too short to properly engage all the turns.  Longer pads began being used on the TRC.  It has been suggested that:

1. A conformal material be placed under the Delrin pad to provide more uniform pressure under the clamp, especially in regions of tight curvature where the edges appear to dig into the winding

2. Chamfers (or rounded edges) be used in regions of tight curvature

3. Narrower pads be used in regions of tight curvature
	What is the planned design of the pads to be used for the production coils?
Have arrangements been made to fabricate these pads?

	7. Instrumentation of the TRC and production coils
	The TRC spec, which is supposed to serve as a template for the product spec for the production coils, is not very precise in specifying the location and even number of instrumentation on the TRC.  We will perhaps finish winding by this time next week.  The technicians are clueless as to what instrumentation needs to be installed where.  Instrumentation of the TRC is essential to confirm that the TRC behaves as expected when energized and during cooldown.
	What instrumentation needs to be installed on the TRC?

Where should these sensors be located?
How has this information been communicated to the folks responsible for building the TRC?

	8. Minimizing measurement errors
	The TRC has been a learning experience in metrology.  There are many lingering concerns including:

1. How to align the part on each setup to maximize the repeatability of the measurements.  HSX used a 1-2-3 alignment method that appears to have produced better results.

2. How to detect spurious measurements

3. How many monuments are needed, where they should be located, and what are the best types
	What are we doing to minimize our measurement errors?

What are our plans to do error analyses to quantitatively understand our measurement limitations and opportunities for improvement?

	9. Updating procedures
	The original plan was to develop rudimentary procedures and refine them as we go.  To my knowledge, documentation of these refinements has not been happening (for legitimate reasons).  Nevertheless, I believe it is imperative that we get the documentation caught up.  There have been instances where mistakes have been made because of inadequate documentation.  We mis-installed the first layer of shims because it was not clear in the documentation that there was one shim under each clamp and two shims equally spaced between clamps.  We mis-installed the second layer of shims because it was not clear in the documentation how the shims are numbered.  We glued the cladding to the winding form.  There are no drawings or sketches referenced in the procedures or specs that would tell a technician how the “French toast” is supported between clamps or that it even needs to be.  There is nothing that says that the refrigeration tubing that seals the bag to the winding form needs to be electrically broken at the poloidal break.  The documented metrology procedure appears inadequate.  Some of this may be my own ignorance, but I see serious gaps in the procedures that introduce unacceptable risk.

Procedures serve at least two purposes.  Procedures provide complete and unambiguous guidance to the folks doing the fabrication as to how the coil should be fabricated.  They also provide a formal agreement between the designers and fabricators as to how the coil needs to be built.  They need to be adequate for BOTH purposes.
	What are the plans and schedule for updating and reviewing the coil prep, winding, and metrology procedures?

	10. Preparation of materials for coil winding
	There is precious little time to prepare for winding the first Type C coil (and Types A and B).  The concern is that enough time be given to fabricate or procure the components once the design has been released for fabrication.
	What is the schedule for releasing drawings for fabrication?

Which components will be fabricated in house and which will be procured?

Are the times allowed for fabrication/procurement reasonable?

	11. Galling of nuts
	The SS nuts galled on the TRC.  They were replaced with silicon bronze nuts.  The studs were coated with boron nitride.
	How will this galling be prevented on the production coils?

	12. Tool calibration
	No calibrated tools except the Romer arm were being used in fabricating the TRC.
	Are there any plans to use calibrated tools (e.g. micrometers) for measurement of the production coils
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