23 March 2005
To: Distribution

From: Wayne Reiersen

Subject: Notes from yesterday’s meeting on the TRC and modular coils

There was a meeting yesterday at 10am to discuss pressing issues about the TRC and modular coils.  It was attended by Paul Fogarty, Jim Chrzanowski, Mike Zarnstorff, and Wayne Reiersen.  The discussions and outcomes are summarized below.

Recess in winding form.  Fogarty reiterated a concern that there might not be enough space to bend the conductor where it exits the winding pack (wrapped in Kapton).  Side B had a noticeable bump in the winding pack from this.  Side A had wider, deeper slots to receive the oversized conductor but because we had nothing to measure against in the lead area, there is a risk that we still have a lingering problem here.  Fogarty indicated that if we machined a recess in the winding form of about 1/16” over a 6” length, the risk should go away.  Chrzanowski indicated that we could do this at PPPL with a grinder at a cost of about $500 per coil.  However, if it could be done at MTM at comparable or lower cost, that route would be preferred.  Action:  Heitzenroeder to assess viability of making this modification at MTM.
Final clamp details.  Chrzanowski expressed serious concern over not having fabrication drawings for the revised clamp design.  The clamps need to go on the TRC the first week in May.  Even if we had them now, there may not be sufficient time to procure the clamps for the TRC by the time we need them.  Fogarty thought that the fabrication drawings for the clamps had been provided.  Action:  Fogarty to determine status of clamp fabrication drawings ASAP.
TRC instrumentation.  The window of opportunity for adding instrumentation (strain gages and thermocouples) on the surface of the cladding and tee closed without us doing anything.  We still have a window of opportunity to add strain gages and thermocouples to the winding form after the TRC is VPI’ed.  We also have an opportunity of adding flow instrumentation to the TRC.  These sensors would have to be applied as part of the final coil prep.  A schedule for finishing the TRC is provided in Table 1.  This work would be performed in the first part of May.  Between now and then, we need to [1] decide what sensors should be put where; [2] order the sensors; and [3] coordinate provisions for accommodating the sensors in the Coil Test Facility with Gettelfinger.  Action:  Fogarty to work out type and location of TRC instrumentation.
FDR for Type C cladding and lead details.  Chrzanowski expressed serious concern about having enough time to fabricate the cladding and lead hardware for the first Type C coil by the time it arrives in early June.  There is an FDR on my calendar for next week.  Arrangements need to be finalized with ORNL.  There is still an open issue regarding the lead block.  The 2-inch extension that was added for the TRC is DOA for the production coils.  However, the sharp bend required in the reference design – even with the ORNL as-designed assembly sequence – may not be feasible with the brazed conductor.  We need to find a middle ground here that satisfies everyone’s needs.  Assembly drawings for the lead area are also required.  Action: Williamson to finalize FDR arrangements.
Procedures.  This is my own personal bugaboo – getting the procedures for fabricating the production coils and verifying that they meet all requirements up to snuff.  We developed a set of rudimentary procedures prior to building the TRC.  However, we knew at the time that the TRC would be a huge learning experience and that we would have to bulk up and refine these procedures with the lessons learned on the TRC.  To better identify areas of responsibility, I have broken the discussion into the following areas:
Providing unambiguous guidance.  Numerous mishaps occurred assembling the TRC that are attributable to the guidance provided in the procedures being insufficient, open to misinterpretation, or in error.  (There is no blame here – this was our plan and one of the reasons we wanted to build the TRC in the first place - to flush these things out.)  We need to revise the procedures to provide unambiguous guidance with sufficient detail so that similar mishaps WILL NOT HAPPEN on the production coils.  Examples include applying the first pieces of cladding in the wrong places, applying the glue for the cladding in the wrong spots, and improperly applying the first shims.  The team who built the TRC kept notes on all these issues.  Their plan is to have a post-job brief after each procedure is completed, noting all the changes and guesses which had to be made, and to revise each procedure accordingly.  Chrzanowski has written one procedure for each station.  He indicated that the first procedure – the one for prepping the winding form – could be updated now.  Updating the second procedure – the one for winding the coil and prepping it for VPI – would not be started until after the TRC is ready for the oven.  Updating the third procedure which covers VPI, is even further down the road.  Action: Chrzanowski to update procedures to incorporate lessons learned from building the TRC.  Mid-April for Station 1, early May for Station 2, and late May for Station 3 seem like reasonable schedule targets.  ORNL to support Chrzanowski, providing step-by-step illustrations, and to provide careful review of updated procedures.
Reconciling the design and procedures.  After assembly of the TRC first started, a number of design issues soon surfaced.  Paul Fogarty has been up here regularly to help interpret the design for the folks building the TRC and to work out design modifications to make building the TRC and production coils feasible.  These changes need to be incorporated in the design of the production coils and reviewed at the appropriate FDR.  A fundamental design requirement is that the design is able to be built.  As part of the FDR, the project would be well served if a detailed explanation of how the coil was envisioned to be assembled was provided as part of the review.  Action: Williamson to ensure that all modifications prompted by building the TRC are incorporated in the design and to explain how fabricability is addressed in the design.  PPPL to provide careful review of the updated designs and verify that all design-related issues that arose in building the TRC have been resolved.
Implementing the plan for dimensional control.  There is no area where more learning was done on the TRC than dimensional control.  The basic plan for how we were going to effect dimensional control was evolving as each layer of conductor was being applied.  Even now, there are many open issues for how we are going to effect dimensional control.  There is no consensus on how we are going to effect lateral control of the current center.  No plan has been put forward on how we are going to effect control of the current AFTER we apply the ground wrap, chill plates, and bag mold.  Arguably the biggest technical and schedule risk we have on the NCSX project is that an effective and robust plan for effecting dimensional control when building the modular coils will not be ready for implementation by the time the first winding form arrives.  It is Stratton’s responsibility to coordinate development of that plan.  I encourage all of you to provide whatever support he needs to make that happen.  It seems to be a two-stage process.  Firstly, figure out what the plan is and secondly, to capture it in our assembly and metrology procedures.  The plan can be documented in a white paper.  The procedures need to be documented in formal, approved, change controlled procedures.  This needs to be done before the first winding form arrives in early June.  Working backwards, the rough schedule implications are that:

· The formal procedures are signed off by the end of May
· The draft procedures are available for review in mid-May

· An effective and robust plan has been finalized by the end of April

· A complete plan for effecting dimensional control is ready for peer review in mid-April.
Action: Stratton to coordinate development of the plan for effecting dimensional control when building the modular coils.  PPPL and ORNL participants to provide whatever support is needed.

Verifying that the coil is built to spec and meets requirements.  This is an area that needs more thought given to it.  Questions that come to mind include:
· What hold points are appropriate before proceeding further with fabrication activities?
· Who should be responsible for inspecting the coil at these hold points and verifying that it is being build meets design specifications?
· What tests should be conducted during and after fabrication?
Action: Chrzanowski, Williamson, Nelson, and Stratton are asked to give some thought to this area.
TRC testing.  ORNL has drafted a test plan for the TRC, but I do not recollect if it is adequate to proceed.  At a minimum, the TRC will have to re-analyzed because we no have 9 turns on one side and 10 turns on the other.  Action: Nelson to coordinate finalizing the test plan for the TRC and supporting analyses.
Table 1 - Schedule for finishing the TRC

[image: image1.emf]TASK DESCRIPTION Start Completion

Working

Date Date

Days

Engineering and Oversight 1-Mar-05 16-May-05

54

Station No. 2-  TRC Coil Winding 

Complete winding and measuring 1-Mar-05 15-Mar-05

11

Final coil winding activities 16-Mar-05 19-Mar-05

4

Complete groundwrap installation 07-Mar-05 10-Mar-05

4

Station No. 2- Final coil prep & Mold Application

23

Install outer Diagnostic loops

21-Mar-05 21-Mar-05

1

Install chill plates

22-Mar-05 31-Mar-05

9

Joule Milestone #2 31-Mar-05

Perform pre-VPI elect. & pressure tests 1-Apr-05 1-Apr-05

1

Pressure test cryo lines

Perform preliminary electrical tests

Install bag mold around modular coil 4-Apr-05 19-Apr-05

12

VPI Coil

12

Transfer TRC to Autoclave & prepare for VPI 20-Apr-05 25-Apr-05

4

VPI modular coil 26-Apr-05 3-May-05

8

Vacuum pumpdown mold and autoclave

1

Epoxy fill coil

1

Temperature rampup and Cure

1

[parallel activity] Station cleanup during cure

1

Temperature rampup and Post cure

1

Temperature rampdown

1

Cleanup & ready autoclave

2

Post VPI

Complete coil preps following VPI activities 4-May-05 13-May-05

Cleanup & install final clamps

8

Warm Electrical Test 

1

Perform electrical & Pressure Tests 16-May-05 16-May-05

1

Warm tests (room temperature) only 


Cc: Chrzanowski, Zarnstorff, Fogarty, Williamson, Nelson, Stratton, Heitzenroeder, Neilson. Raftopoulos
