06 December 2004
To: Distribution

From: Wayne Reiersen

Subject: Minutes of 06 December Critical Activities Meeting

The weekly Critical Activities Meeting was held on 29 November at 9am.  Attendees included Tom Brown, Brad Nelson, Jim Chrzanowski, Mike Kalish, and Wayne Reiersen.  The purpose of this weekly meeting is to review those ongoing activities that are on or near the critical path, identify and expeditiously resolve any issues, and to review what needs to be done in the coming week.  Critical activities are listed and discussed below.  Action items are noted in blue.
1. 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.
2. Twisted Racetrack Coil Design (part of Job 1403) and Fabrication (part of Job 1410).  Good progress continues to be reported on the TRC.  Coil winding continued through this past weekend.  Measurements are planned for today.  Following the recording of measurements, the conductor will be removed and cladding applied.  Nelson, Fogarty, and Williamson are here from ORNL to witness the measurements and application of cladding.
Measurements were taken after the six turns were wound on the first side but the measurements were not really understood to the point where winding pack distortions were clearly quantified.  Since then, we now believe we understand the data – the (dx,dy,dz) data needs to be added to the (x,y,z) data to get the measured surface.  When the data is taken, we need to come up with a scheme to shim the TRC during the winding process such that the location of the current center is maintained.  Nelson to coordinate development of the plan for TRC shimming.  This will be needed as soon as the cladding is complete.
Application of the cladding and chill plates/cooling tubes are the things that most worry the technicians responsible for manufacturing the modular coils.  Cognizant design and manufacturing personnel really need to stay on top of the problems they encounter as they do these operations and strive to make refinements where dictated by the problems they encounter.  Chrzanowski is encouraged to pursue refinements in the winding station design and tools that might speed up the winding time and provide improved ergonomics for the technicians.  Brooks is investigating cooling concepts that avoid the need for cladding and chill plates.

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.  Nelson to report on resolution.

Chrzanowski reported that preparation of the cladding was completed this weekend.  He indicated that we might have to hand file the pieces to remove burrs.  For the production cladding, we would not make the pieces in house but rather procure them from an outside supplier (unless we buy a laser cutter).  Chrzanowski to contact Strykowsky to modify our plans to reflect this planned procurement activity.  Dudek to discuss prospects for getting a laser cutter.
Chrzanowski reported that the MIT/QA Plan, MC Manufacturing Facility Operations Plan, the coil prep procedure, and the coil winding procedure have been signed.  The metrology procedure and emergency response procedure are in draft form.  Chrzanowski to expedite getting metrology and emergency response procedures ready for signature.

An ACC review was conducted prior to putting the MCMF into operation.  The ACC had several findings and recommendations (click here for ACC chits) that we committed to respond to prior to winding the TRC.  These included:

· ACC walk-through (ACC#1)

· Finalize procedures including emergency response procedure (ACC#2)

· JHAs require approval (ACC#5)

· Metrology requirements not clarified (ACC#6)

· FDR chits not resolved (click here for FDR records).  In fact, there are 16 open chits from the TRC winding FDR.  (ACC#8)
· Training of technicians (ACC#10)

· Braze procedure (ACC#11)

Actions related to the FDR and ACC review include:

· Chrzanowski to resolve ACC chits in a timely manner to avoid impacting the TRC schedule.  Verify that issues affecting cladding application activities have been resolved.
· Nelson to coordinate resolving FDR chits.  Chrzanowski and Nelson will provide updates to Tyrrell on the status of open chits.
· Dudek (RLM) to provide written (e-mail) authorization to Chrzanowski with CC to Neilson and Reiersen to proceed with cladding application when he concurs that the issues raised at the FDR and ACC review affecting the next stage of TRC fabrication (application of cladding) have been satisfactorily addressed.
3. TF Design and Procurement.  Continuing down the path of procuring the TF coils from an outside vendor places a burden on us to assure that the TF coils are built to exacting quality standards while staying within our budget and meeting our schedule objectives.  Kalish has been contacting European coil manufacturers that Neilson identified based on conversations with staff at Greifswald.  Kalish to update design data on Manufacturing Web to reflect current design and notify potential suppliers (foreign and domestic) of the update.
Kalish is planning on conducting an information meeting for potential suppliers for Conventional Coils (WBS 13) in January.  Kalish to finalize arrangements for information meeting.

Results from CTD on the insulation tests did not provide very conclusive data.  Most of the test samples broke before they were removed from the mold.  Nelson suggested that the insulation scheme be re-thought, perhaps wrapping the conductor in Kapton to ensure the electrical integrity and providing a thick ground wrap (a pseudo-case) to provide increased mechanical stiffness.  Nelson is at PPPL this week and will set up a meeting with Kalish et al to [1] discuss the insulation scheme [2] develop an end game for the TF analysis effort and [3] make tentative arrangements for the PDR.

Kalish is planning to test a straight beam using conductor that is representative of the conductor used in the conventional coils.  He would subject the conductor to repeated thermal stresses and perform mechanical and electrical tests to verify that the insulation performance does not degrade under repeated thermal cycling.  Tentative plans are to fabricate and test specimen right after straight tee specimen is fabricated to test modular coil VPI process.  Kalish to confirm arrangements for beam fabrication and testing (with Chrzanowski).  
4. VV Field Weld Joint R&D (Job 1206).  Additional samples have been welded.  Dudek reported last week that [1] there is little hope of avoiding a crack when welding from only one side and [2] it was difficult with the current weld prep to get the tungsten to the root of the weld.

Tensile samples have been prepared from the plates that were welded together.  Dudek reported (via e-mail) on an initial pull test that was very positive, showing a strength of 10x the design stress.  Nelson tempered the optimism with the observation from Freudenberg’s analysis that the tensile load is eccentric with the tensile stresses being substantially higher than the average section stresses where the weld is located.  Dudek to discuss with Nelson how the tests should be conducted to reflect this eccentric loading.  

Dudek sent sketches of a 2-sided J-groove weld prep to ORNL this past week.  Nelson suggested that a one-sided V-groove would provide better access than a one-sided J-groove and avoid the fit-up problems introduced by a 2-sided weld prep.  He also thought that a deeper weld would decrease the load eccentricity and reduce stresses.  Nelson and Dudek to resolve final weld configuration.
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 just welding flange pieces together cut from Inconel plate.  This would avoid fabrication of the rolled part.  ORNL (Nelson/Goranson) and Dudek are asked to propose lower cost alternatives.
5. Modular Coil Testing 
a. Conductor Testing (Job 1406).  Kozub has reportedly pulled the long racetrack coil to failure – it failed at 23,000 lbs.  This information will be used to set the parameters for additional cyclic testing to be performed in January.  Chrzanowski reported that torsion tests are done, but problems were encountered with transverse compression test.  Chrzanowski to provide results for torsion test and update on transverse compression tests.  The NSTX work that Kozub was planning on doing between now and the holidays appears to be slipping.  Chrzanowski to see if it might be possible to move the NCSX cyclic tests forward to fill this gap. 

b. Beam Testing (Job 1403).  ORNL reported on the 3-point bending tests at least week’s Wednesday telecon.  The results are being analyzed by Fan.  Torsion testing of the beam is next on the agenda.  Nelson to expedite testing at ORNL and report on how Fan’s results should be used in the analysis effort.
c. MCWF Fracture Analysis (Job 1404).  The data from the NHFML had seven orders of magnitude of scatter with some points better and some worse than our reference CF8M data.  The pedigree of the data has been sorted out.  It was determined that the samples were cut from risers and other places not representative of the high stress regions.  Additional samples will be cut from the EIO prototype coil (around port openings) and tested.  Heitzenroeder to work with Strykowsky to add this additional testing to our plans.  (A simplified VV full scale weld test article would be a possible source term.)  Nelson to report on progress fabricating and testing the new samples.
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 to report on progress resolving this issue.

Analysis efforts in modular coils are taking more time than budgeted.  In addition, there is no clear end game for the modular coil analysis effort.  Nelson and Williamson will set up a telecon with Fan, Freudenberg, Brooks et al this week to establish analysis end game.
7. Vacuum Vessel Final Design (Job 1203).  This is a mirror of the analysis issue in modular coils.  Analysis efforts are taking more time than budgeted.  In addition, there is no clear end game for the vacuum vessel analysis effort.  Nelson will set up a telecon with Goranson, Freudenberg, Dahlgren, Brooks et al this week to establish analysis end game.

8. 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.
Other activities required to support a decision include [1] Neilson to assess need for funds elsewhere and determine if the funding is available to build the solenoid coils in house [2] Kalish to identify is there is a way the solenoid coils could be built on the proposed schedule without impacting the TF procurement (his availability being the issue) and [3] Kalish will update the estimate to build outside (to compare on the same basis with the estimate to build in-house).
9. Upcoming FY05 Design Reviews.  

a. TF PDR – late Dec 04.  Kalish to re-schedule.
b. MC Platform and Support Stands PDR – 13 Dec 04.  Brown to revise schedule all FPA design reviews keeping at least a month between the PDR and FDR for responding to PDR recommendations, finalizing and checking drawings, and preparing for the FDR.
c. Base Support Structure and Cryostat PDR.  Gettelfinger to re-schedule for January to accommodate designer crunch in December and allow more time for design review prep.
The next meeting is scheduled for 10am next Monday, 13 December in the Engineering Conference Room.
Cc: Neilson, Strykowsky, Brown, Heitzenroeder, Chrzanowski, Nelson, Dudek, Perry, Kalish, Gettelfinger, Viola, Tyrrell, Brooks
