17 February, 2005
	Topic
	Issue
	Resolution

	Clamp pressure
	The present shimming algorithm assumes that once a turn is clamped in place, the same pressure will be applied each time a clamp is removed and retorqued, thus returning the turn to the same position.  Variables include applied torque varying as more turns are added and different technicians using different torques.
	Apply the same torque each time a clamp is removed and retorqued.  Two options for retorquing are:

1. Use a torque wrench/knob 
2. Make finger tight and turn ½ turn (more or less)

What exactly are we going to do with respect to controlling clamp pressure?

	Methodology for dimensional control 
	There has been considerable discussion lately as to how we should dimensional control on the production coils and what we can learn from the TRC given the defects in the winding form and our unsuccessful attempts to develop an “as-built” reconstruction of the winding surfaces.  We appear to have converged on a methodology which relies solely on clamp pressure to squeeze the conductor into a box of the right size and location.  This is what we are going to attempt on the TRC although we have no way of measuring where the lateral location of the current center is.  It is not clear how we are going to set the clamps to control the lateral current center on the production coils either.  The use of shims under the cladding appears less than desirable.  Everyone would like to simply substitute an extra layer of conductor instead of using shims for controlling the vertical current center, but this would require an extremely fortuitous outcome from the TRC and trial windings for each coil type.  Brooks believes that using a constant shim thickness is a more credible solution.
	Brooks has been asked to take the lead in documenting in detail the consensus method for achieving dimensional control for the production coils.  Status?
How did we resolve the use of shims (under the cladding and in the winding pack)?

How are we going to achieve lateral control of the current center?

	Shim table
	We started using rectangular G10 shims in 1/32” increments.  These were too thick.  We need to shim to less than 14 mils.  As an interim measure, we first used dry glass.
We then substituted mylar sheet in 2 mil, 5 mil, and 10 mil thicknesses.  The 2 mil stuff was almost too thin to handle and much thinner than our dimensional resolution.  The techs were quite down on the 2 mil stock.  Nelson was concerned that the epoxy would no adhere very well to the Mylar.
Nelson indicated that he found G11 in 5 mil thicknesses.  G11 is preferred to G10 because of more predictable properties and lower activation (all else being equal).

Brooks suggested that we consider including pie-shaped shims as well as rectangular shims because they would fit better in regions of high curvature.
	Assuming we will still be using shims, what table of shims is appropriate (shapes, thicknesses, material, finish)?
Have arrangements been made for their fabrication?

	Dimensional control in lead area
	On Side B of the TRC, we had serious problems in the lead area.  Reference Pro/E surfaces 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 results in the conductor being MUCH higher than space allows.  It does not appear that this can be accommodated simply by squashing the conductor.  Some relief appears needed in the winding form itself.
	How are we going to achieve dimensional control in the lead area?
Do we need to machine a relief in the winding form?

	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
	What is the resolution of the highlighted issues?  What other issues have been uncovered?
A peer review will be conducted of the proposed changes before incorporating the changes into the design of the production coils.  The purpose of the peer review is to identify and obtain concurrence BEFORE changing the models and drawings for the production coils.  When does the schedule for the production coils dictate that the peer review needs to be held?  Is this achievable?

	Design of Delrin pads
	The Delrin pads are too short to properly engage all the turns.  Also, it has been suggested that a conformal material be placed under the Delrin pad to provide more uniform pressure under the clamp.
	What is the planned design of the pads to be used for the production coils?
Have arrangements been made to fabricate these pads?
Can they be done in time to be used on the TRC?

	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?

	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 measure the lateral current center on the coils

3. How to detect spurious measurements
4. 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 learn from others more experienced than ourselves, e.g. Simon Anderson and Gary Puhl?

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

	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 misinstalled 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 misinstalled the second layer of shims because it was not clear in the documentation how the shims are numbered.  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 is woefully 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 for updating and reviewing the coil prep, winding, and metrology procedures?
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