April 11, 2006
To: Distribution

From: Wayne Reiersen

Subject: Notes from April 10 telecon

Plans, progress, and issues in Type A/B design and procurements
· Williamson reported that the prosthetic part was released for fabrication.  The Side B cladding and chill plates will be promoted tomorrow for checking and release as well as the “puck” drawing.
Electrical joint contact resistance issue
· Reiersen summarized the history of the high joint resistances on the C1 coil.

· Meighan provided an update on the resistance measurements.  All of the joints now read 2 micro-ohms which is basically the bulk resistance of the joint, except for one which reads 5 micro-ohms.  Initial and current resistance readings are shown in Figure 1.
· A path forward for C2 and beyond was discussed.  There was a consensus that if we could make a reliable soldered connection without putting the coil at risk, it would be prudent to do so.  Chrzanowski has the lead developing and qualifying a cryogenic, soldered joint design.  The new joint design would need to be design reviewed before implementation.
· A path forward for C1 was also discussed.  It was suggested that Jurczinski be consulted for soldering options with C1.  The use of fusible alloys, conductive grease, ethyl alcohol, and interference fits were all suggested.  Driving a cylindrical pin into a tapered hole as a means of expanding the cable connector against the tapered seat was suggested following the meeting.  Here again, Chrzanowski has the lead in developing and qualifying modifications to the C1 joint design.  Any changes should be design reviewed before implementation.
· Paul Fogarty (ORNL) arrived during the meeting.  He is here for a couple of days to assist in developing modifications to the electrical joint design.

Concepts for transmitting shear loads in the unbolted region 
· Kevin Freudenberg presented a concept for transmitting shear loads in the inboard (unbolted) region on the modular coils.  The concept is illustrated in the movie file ‘test.mpg’ included in the postings for this meeting.  The concept features ½” studs on 2” centers welded to the flanges on each side of the joint with a 3/8” shim plate in between.  The shim plate would have holes drilled in it to receive the studs.  Filled epoxy grout would be used to eliminate relative motion.  ORNL is planning to test the joint concept to establish the load bearing capability.

· The concept was reviewed by PPPL personnel including Dudek, Perry, Gettelfinger, Chrzanowski, Raftopoulos.  The apparent consensus was that this concept could be implemented.  Epoxy shrinkage was raised as a possible concern.  The use of breakaway studs, if the length had to be trimmed after installation, was suggested.

· ORNL will pursue testing and development of this design concept.
Cabling options
· Gettelfinger discussed concepts for flexible, low field error cabling for use inside the cryostat.  He described analysis results from Art Brooks which show the field error from various cabling options versus distance to the plasma.  (See Figure 2).  Brooks suggested that the field error at the plasma be kept below 0.1 gauss.  For bus located more than 1m from the plasma, Brooks concluded that we could use pretty much anything except for two parallel conductors.
· The cabling inside the cryostat is an ORNL responsibility which has not started up yet.  Gettelfinger is responsible for providing the cabling to the C1 coil for power testing.  He is trying to implement a configuration which could be prototypical of what we might eventually use inside the cryostat.  He appears to be leasing towards a 4 conductor parallel configuration which are cut to length in the field (versus being pre-manufactured).  The cabling would be insulated with shrinkable Teflon insulation.  It would not be internally cooled.  He first plans to hi-pot two lengths of twisted, insulated cable to each other to determine the effect of twisted on the dielectric strength of the insulation.  Gettelfinger also described a possible means of effecting the warm-to-cold transition.
· Chrzanowski discussed the negative NSTX experience with flexible cables.  NSTX used flexible, water-cooled cable for some of their coils.  The biggest problem seemed to be that it was pre-manufactured to a specified length, typically long routes of the order of 25’.  Because of errors in the calculated lengths (versus the as-built requirement), it was very difficult to deal with excess cable length owing to its limited flexibility.  Chrzanowski recommended that if we use flexible cable, we field fit the cable to the exact length required.
· Nelson commented cabling approach being pursued.  The reason ORNL originally advocated the Flexcable product was that it was a semi-commercial product that could be procured relatively cheaply.  He is concerned that in going the route we are headed, that there might be a substantial cost penalty.
The meeting was adjourned.  Later in the day, Mike Viola briefed Jeff Makiel (DOE) on the resolution of technical issues related to VVSA production.
Cc: Dudek, Chrzanowski, Williamson, Nelson, Brown, Cole, Neilson, Fogarty, Gettelfinger, Strykowsky, Goranson, Labik, Stratton, Zarnstorff, Raftopoulos, Viola, Simmons, Edwards, Williams, Meighan
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Figure 1
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Figure 2
