
October 3, 2006
To: Distribution

From: Wayne Reiersen

Subject: Notes from the October 2 stellarator core telecon

A conference call was held with PPPL and ORNL.  The first topic of discussion was progress resolving clamp issues. Specifics included the following:

· Bushing height.  It was agreed that longer bushings should be ordered but Dudek suggested waiting until the remaining clamp hardware modifications became clearer.
· Top pusher assembly travel.  Dudek reported on modifications to the spherical washer.  There was concern that it could work its way out under some of the more angled winding locations.  The reduced profile swivel washer which is 1/16” higher in profile looks to be the best solution.  Brooks will assume this taller envelope for the assembly simulations.  
· Top pusher assembly retention and locking.  The design intent was to remove the set screw holding the assembly together after it is installed.  The concern is that particularly in regions of high torsion, the spherical washer will come free, followed by the rest of the pusher assembly.  The set screw cannot stay installed in these regions because the hole in the center of the spherical washer must be free to rotate during installation.  It was also noted that there needs to be some positive locking feature to keep the threaded bushing from backing out.  Plugging the hole with roving and epoxy after installation was suggested as a retention feature.  Spot welding all threaded connections was suggested as a locking mechanism.  No progress was reported at this meeting.  Dudek and Williamson to resolve.
· Clamp envelope.  It was noted that the width of the clamp is wider than the envelope assumed in the assembly simulations by 2 x 0.32.  Brooks will repeat the assembly simulations and identify those areas where this 0.32” side excursion and a 0.25” top excursion would be problematic.  In those areas, alternate clamp configurations will be considered.  Possibilities include [1] a new clamp yoke with lower profile sides [2] a clamp yoke w/o sides [3] no clamp at all.
· Clamp height.  The technicians have no way to set the height of the clamp yoke with respect to the tee.  Williamson agreed to provide the dimension from the top of the clamp to the top of the tee.  Dudek to investigate easy ways to set the clamp height in accordance with this dimension.

· As-built clamp geometry.  The height of the winding packs deviate from nominal, in part due to our efforts to preserve the location of the current centroid.  Raftopoulos reviewed Brooks’ measurement data and reported a maximum deviation from the nominal height on the A1 coil of 0.10” on Side A and 0.17” on Side B.  This variation should be considered in the design of the top pusher assembly as it affects the spacing between the clamp and the top of the winding pack.  However, it should not affect the envelope assumed for the assembly simulations except that perhaps the pusher assembly might stick out further above the clamp.
Design of the modular coil assemblies was addressed next.  This includes the following issues:
· Clamp hardware design (profile) issues – see above
· Coolant loop routing and termination

· TC and strain gauge number and location
· Boxes to protect the co-wound loops
· Bat insulation requirements and design
· Shear plate connections 
Coolant tube routing and termination was discussed at the September 27 meeting on coil assembly design.  Consideration should be given to releasing the coil assembly drawings for fabrication with only this feature added recognizing that additional features will need to be added once the above issues are resolved (Williamson).   If these drawings were released, the design modifications could be incorporated into our post-VPI procedure immediately.

The path forward for TC and strain gauge number and location seems straightforward.  The only expected wrinkle is the possibility that Fiber Bragg Gratings may prove to be a compelling alternative.  Initial studies suggest that FBGs would be a cost neutral alternative to Fabry-Perot (FISO) sensors.  Finalizing the TC and strain gauge design hinges on completion of the testing at ORNL.  Kevin Freudenberg discussed testing the FISO gauges and provided a report on recent progress.   All of the equipment has been moved to the MDL and testing should start later this week.  Freudenberg agree to explore testing a F/O displacement gauge as well.

Boxes to protect the co-wound loops were discussed.  They should be located where they would be readily accessible after machine assembly.  They should be as low profile as possible with the caveat that we might want to coil some of the fiber optic sensor feeds in the box as well.  The fabrication of these boxes are lagging due to higher priority commitments for George Labik.  Consideration should be given to offloading this work to someone to knock out the fabrication drawings for the Type C coil boxes ASAP so we can start installing them on our “finished” coils (Labik).
Reiersen relayed preliminary results from Art Brooks which suggested that a gap in the aerogel fill allowing a line of sight between the winding pack and vacuum vessel should not be a problem provided that the winding pack is continuously cooled.  Brooks will document the calculations.  Goranson will provide a cross-check and consider how the baseline design might be modified, perhaps using a Nomex cloth instead of the quilted pyrogel bat insulation or even nothing at all.
Shear plate connections are being developed as part of the coil-to-coil interface design activity and will likely not be addressed in the first issue of the coil assembly drawings.

The vacuum vessel thermal insulation was discussed.  Goranson had previously reported on the initial results of the “ant farm” test.  He was encouraged by how well the aerogel disperses in the presence of low velocity air flow.  Goranson is heavily engaged in the coil-to-coil interface design.  It was agreed that the aerogel fill issue was a low risk item and should be put off until the coil-to-coil interface work for which Goranson is responsible is completed.
Other issues which were touched upon included the following:
· Finalize design modifications to the VV vertical supports.  Goranson requested the radial locations of the bosses to confirm that the design modifications can indeed accommodate the as-built nonconformances.  Brown to provide as-built radial locations.
· Release drawings for modular coil fabrication.  Williamson reported Type B base plate drawings should be released today.
· Resolve VV clamp issues.  VV clamp issues were discussed.  Dudek reported that the parts appeared to match the drawings except that the hose diameters appeared small, 0.44” in diameter instead of 0.46-0.48”.  Various modifications were discussed.  Dudek agreed to put a few studs first on some curved pieces of steel (and later perhaps on the PVVS) and try them to see what the contact area might be.  The torque on the clamp should be determined during prototyping.  The torque should be adequate to compress the grafoil while retaining some springiness.
· Station 1 FPA.  It was noted that thermocouple locations are needed to avoid interferences.  Cole sent preliminary set to Brown.  Viola reported that there are numerous interferences.  Goranson indicated that the TCs can be moved anywhere within a 2” radius from the nominal location.
· Metrology requirements.  In order to work on more than one FPA station at a time, it appears that more metrology equipment might be required.  Viola provided initial input by indicating what metrology resources would be required for what fraction of the time at each station.  Strykowsky to process in Primavera and identify conflicts. 
· 3-point positioner.  A 3-point positioning fixture was fabricated some time back.  It was agreed that today would be a good day to test it out.
Viola reviewed progress and issues with FPA.  Viola got concurrence that it was OK to take VVSA-2 off the axle and mount VVSA-3 for receipt inspection.  The diagnostic loop spec needs to be signed off.  Simmons agreed to get it signed off today.  The Station 1 procedures need to be revised in accordance with the revised specs and associated drawings (Viola).  Viola noted that there were several bad templates, particularly for the large loops.  The plan is to build them in place and use them on subsequent FPAs.  Viola questioned the use of the rather large Inconel pad for mounting the TCs on the VV.  Cole and Goranson explained that the TCs were too small to be attached via a stud.  The pad can be as small as needed to mount 2 TCs on it, perhaps ½” x ½”.  Cole to put an appropriate note on the drawing.  There is also a dimension on the collar which is missing which Cole will add to the drawing.  Cole suggested the the VVSAs be clearly marked as to which is which and perhaps which way is up.
The Field Period Assembly peer review is a go for October 11 and 12.  The agenda is shown below.  Please get your presentations to me by the end of the week so they can be posted for the reviewers.  Reviewers expected include K. Chipley, T. McManamy (ORNL); S. Anderson, D. Anderson (HSX); T. Braeuer, L. Wegener, F. Hurd (W7-X); S. Knowlton (Auburn); and E. Perry (Chair), G. Gettelfinger, J. Chrzanowski (PPPL).
October 11

9:00
Reiersen
Introduction

9:10
Brooks

Dimensional control requirements for the mod coils and TF coils

9:30
Cole

Design overview and assembly features

10:30
Brown

FPA assembly sequence, tooling, measurements, and adjustments

NOON


ADJOURN

October 12

9:00
Brown

FPA assembly sequence, tooling, measurements, and adjustments (cont’d)

10:00
Viola

Cost and schedule, staffing, metrology utilization

11:00
Perry

Coordinate collection of comments from reviewers

NOON


ADJOURN

The following events are coming up in the next two weeks.  Please mark your calendars.
Monday

October 9
9:30am

Next telecon

Wednesday
October 11-12
9:00am

Field Period Assembly External Peer Review
Monday

October 16
9:30am

Weekly telecon

Wednesday
October 18
9:30am

Station 3 Tooling PDR/FDR

The next meeting will be held on October 9 at 9:30am.  PPPL participants will be meeting in the Engineering Conference Room.  Remote participants can dial in on 866.718.9081 passcode 706670.
Please advise if any additions or corrections are in order.
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