10 January 2005
To: Distribution

From: Wayne Reiersen

Subject: Minutes of 10 January Critical Activities Meeting

The weekly Critical Activities Meeting was held on 10 January at 10am.  Attendees included Brad Nelson, Jim Chrzanowski, Bob Simmons, Larry Dudek, Hutch Neilson, Mike Viola, and Wayne Reiersen.  Critical activities are listed and discussed below.
1. Twisted Racetrack Coil Design (part of Job 1403) and Fabrication (part of Job 1410).  
a. WP distortion and shim requirements. ORNL reported at the Wednesday telecon last week that the measurements had been taken and that a Pro/E model had been generated from it.  However, the data “does not make sense” according to Nelson.  This needs to be resolved this week to avoid impacting the winding operation.
b. Fabrication of piece parts.  Brown confirmed that all of the drawings (including those for the chill plates and fringe) had been provided.  Chrzanowski noted that there were no threads on the terminal piece.  Williamson provided revised drawings later in the day.

The proposed chill plate modification looks very promising.  Based on the high likelihood that the TRC will use this design, PPPL should desist from fabricating the chill plates and fringe per the current design.  ORNL should continue revising the drawings of the chill plates.

c. Cost and schedule control.  Fabrication of the TRC is schedule critical.  The application of the cladding and winding will be done on an extended working schedule.  Because of the schedule critical nature of this job and the uncertainty in how long each step will take, Chrzanowski reported that work on a more detailed schedule has begun and will be completed by January 12.  The schedule should explicitly identify any outside procurements that need to be placed, e.g. the cladding and chill plates for the production coils.
d. Design and process refinements.  Specific changes noted thus far include the following:

· Annealing the copper cladding has proven to be a big win.  
· Accelerating the cure time for the adhesive.  Chrzanowski has received an accelerator to speed the curing of the adhesive used to hold the cladding to the winding form.  Currently, this is the biggest time consumer (3-5 minutes per piece for the adhesive to set up).  With the accelerator, the adhesive now cures in seconds.
· Modified cladding/chill plate/cooling design.  Application of the cladding has been hampered by insufficient space between adjacent pieces.  This sometimes requires filing or removal of copper “fingers” to resolve interferences.  Part of the problem may be due to the cladding on the tee being bent up (in the direction of the tee) during winding – this configuration was never modeled and checked for interferences in the design process.  Cladding design in the production coils should allow for increased space between adjacent cladding pieces (Williamson).
The other place where there is a problem is in the base cladding.  It needs to be pre-folded flat to avoid interfering with the winding clamps.  When pre-folded, the tab extends above the base of the tee, interfering with the winding process.  Shortening the tab would resolve this interference.  This should be done for the production coils.  Chrzanowski agreed to provide guidance to ORNL on how much shorter the base cladding should be.
Dudek raised the question as to how these changes which affect the design of the production coils are being tracked.  Simmons to work with Chrzanowski to generate a Request for Deviation (RFD) to document proposed design changes.
e. Revised cooling design concept.  Heitzenroeder presented a revised cooling concept at a follow-up meeting at 3:30pm on 03 January.  The essence of the concept is to solder “straight” cooling tubes to individual fingers in the outer chill plate.  It is expected that this will be easier and cheaper to fabricate and provide improved performance.  A plan was laid out to establish the viability of this option with the following steps:
· Confirm that we can solder with pre-tinned tubing and chill plates (adding solder to fill gaps) without flux using Silvabrite (Chrzanowski).

· Check with JLAB on the solder (Heitzenroeder).

· Re-run analyses with the outer corner clamped to 80K to get Tmax in winding (Freudenberg).

· Change thickness of top and outer chill plates from 0.040” to 0.060” thick and re-run analysis (Freudenberg)
· Determine heat load at each cooling tube (Freudenberg)
· Re-layout coil cross section to determine if clamp needs to be modified to fit the two tubes through the corner region (Fogarty)
· Make chill plate mock-ups 0.040” and 0.060” and determine how to form the bends around the copper tubing (Chrzanowski).

· Make tubing solder trials using mock-ups, forming tools, and pre-tinned tubing – not sure if this can be done without the cladding being pre-tinned.  Maybe use flux core solder. (Chrzanowski)
If the results of the analysis and R&D look promising, the next step would be to use the straight T sample for a mockup.  If that was successful, the concept could be applied to the TRC.
Freudenberg provided an updated thermal analysis at the Wednesday telecon on 05 January.  Nelson provided a revised cross-section showing two cooling tubes (courtesy of Fogarty) following the meeting.  The clamp design is substantially different – it is not clear how this impacts TRC fabrication if the revised cooling scheme is adopted.  Chrzanowski reported that solder trials are proceeding with favorable results so far.

An additional run is required with a 0.060” outer chill plate (Freudenberg).  Chrzanowski and Heitzenroeder should report on the conclusions from the soldering trials at the CA meeting next week on 17 January.
f. Production clamp design.  There was confusion at this week’s status meeting about whether the drawings for the production clamps (not the winding clamps) had the right dimension for the vertical legs.  Chrzanowski to fit the production clamps and determine if they are the correct length.
2. TF Design and Procurement.  TF activities were not covered at this week’s meeting in Kalish’s absence.  The three areas of activity are:
a. PDR preparations.  A schedule has been developed that Kalish is working towards.  Kalish to provide a status update on PDR preparations.
b. Information meeting preparations.  Kalish to update the Manufacturing Web (see Marianne Tyrrell) in advance of the information meeting and finalize arrangements for that meeting.
c. FDR preparations.  The FDR is currently scheduled for 24 February 2005, about one month after the PDR.  Kalish to provide a detailed schedule for when the FDR deliverables will be completed, similar to the one developed for the PDR.
3. VV Field Weld Joint R&D (Job 1206).  
a. Weld prep geometry.  Nelson and Dudek appear to be converging on a one-sided beveled J-groove that provides adequate access to get the tungsten to the root of the weld.  Nelson provided Dudek with a spreadsheet describing the proposed weld joint configuration (a MMES standard).  Dudek to perform trial welds first using enforced 1/8” gap and then using the proposed weld configuration.  Trial welds should be completed this week.
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.  The potential advantage is that MTM has a lot of experience welding Inconel.  The potential disadvantage is the coordination of their time with related expenses.  Viola to consider this pros and cons of this proposal and broach subject with MTM on whether they would entertain such an arrangement.
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 and if MTM will do the field welding.

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.
4. VV port extensions welds.  
MTM requested a change in the weld configuration for attaching the large vertical ports, the NB ports, and the large ports adjacent to the NB ports (port 4).  MTM would like for the port extensions to penetrate the shell rather than butt up against the shell.  Viola told MTM that the project will provide formal guidance re the proposed weld configuration by 12 January.  Viola to coordinate development of a Request for Deviation (RFD) to provide to MTM for their formal submittal.
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.
5. 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.
c. MCWF Fracture Analysis (Job 1404).  Additional samples will be cut from [1] the shim stock from the prototype [2] the EIO prototype coil (around port openings) and [3] the first production coil (around the port openings) and tested.  Heitzenroeder has developed a plan that will be implemented.  No additional tracking at this weekly meeting anticipated.
6. 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 to arrange for group review of test data the week of January 24.
7. PF Solenoid Make, Buy, or Scavenge.  There has been discussion lately about making the solenoid coils in-house in the first part of CY05 ore even re-using the excessed PF1A coils from NSTX.  Reiersen did a study which indicated that the PF1A might be used in place of PF1-3.  Zarnstorff to perform simulation modeling to confirm conclusions.  If we choose to go this way, Kalish will have to add a PF1A refurbishment task to his scope and Ramakrishnan will have to revise his plans accordingly.
Neilson concluded that there is insufficient management reserve available to commit to building the solenoid coils in house at this time, so that option has gone away.  We still need to decide between re-using the PF1A coils and buying new solenoid coils, but the urgency of that decision has abated. 

8. Test Cell Preparations and Machine Assembly (WBS 7 jobs).  In discussions regarding machine assembly, a question arose regarding when we would know what the upgraded crane capacity would be.  It is expected that the “break point” for the upgraded crane capacity will be between 40 and 45 tons, but we will likely not know for a year or so.  It would be prudent therefore to plan on 40 tons.  Cole to update our assessment of the maximum weight of a FPA to determine what margins exist.
9. Upcoming Design Reviews.  

a. TF PDR – 26 Jan 05.
b. Base Support Structure and Cryostat PDR – 17 Feb 05.  Gettelfinger to provide schedule for completing PDR deliverables consistent with the new PDR date.
The next meeting is scheduled for 10am next Monday, 17 January 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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