10 April 2006
To: Distribution

From: Wayne Reiersen

Subject: Notes from the April 10 telecon on MC design, fabrication, and testing
Our weekly telecon to track plans, progress and issues regarding MC fabrication was held on March 27.  
1. Procurements and coil assembly needs
a. Type A lead blocks.  Upper and lower lead block drawings have been released for fabrication.  Requisition issue? (Dudek).
b. Type A cladding and chill plate drawings.  Side A drawings was in checking.  Side B was nearly complete.  Status? (Williamson)
c. Type A prosthetic piece.  Mike Cole is completing the drawing for the prosthetic piece.  (This is the single biggest concern re readiness for A1 fabrication.)  Due out last week. Status? (Williamson)
d. Hardware for clamp modifications.  Additional clamp hardware needs to be ordered per the discussions on March 27 to accommodate varying winding pack heights and widths and the use of a ¼” G11CR piece on top of the winding pack.  (1/8” will be used on subsequent coils.)  The hardware includes bushings with taller threaded sections, set screws, and Belleville washers.  Brown needs to verify that adequate assembly clearances still exist with the expanded clamp envelope (including the aerogel bats).  Clamp locations with tight clearances should be identified.  As-built measurements should be made.  (See presentation material.)
e. Boxes on C1.  The boxes mounted near the feet on C1 need to be changed from aluminum to stainless steel to guard against field errors and forces from eddy currents.  Status?
2. Coil and cable design

a. Routing of coolant tubes and co-wound loops.  Williamson requested that Chrzanowski provide the details of the routing so that ORNL could reflect those details in the design documentation.  Williamson indicated that the flux loop details are missing.  Chrzanowski wants to bring the coolant tubes out straighter through the bag mold on C2 and beyond to make sealing the penetration easier.  Williamson to modify routing of coolant tubes accordingly.

b. Design for connecting and feeding all of the cooling passages.  On C1, the coolant tubes pass through the shell and are left hanging.  There is no design for how to route and terminate hard tubing.  Constraints include [1] having reach access to make and break coolant connections and [2] not interfering with access to the bolted joints. This does not affect C1 testing, but it does affect how we finish the coils, even C1.  A local support for the tubing was suggested by Dudek.  (See Item 3b below.)
c. Design of the electrical breaks and high resistance grounds and support of the hard tubing.  Williamson to reflect appropriate features in the design following testing on C1.  See Items 3a and 3b below.
d. Instrumentation.  The present modular coil design reportedly features two thermocouples per coil mounted in a hole in the shell, no strain gages, no flow meters, and no voltage taps.  Coil temperatures are inferred from resistance measurements made by low current pulses at the power supply end.  The instrumentation design needs to be formally design reviewed (ORNL).
e. Kickless cable design.  The kickless cable provided by Flexcable failed at low voltage.  Nelson is looking into how the voltage standoff capability of the multipole, internally cooled cable design might be improved.  Gettelfinger is investigating flexible, multipole options which are passively cooled.  ORNL is responsible for the design of the cabling inside the cryostat.  If ORNL wants to have the kickless cable prototyped as part of the C1 testing, now would be a good time to propose a design. (See Item 4g below.)
f. Bolted joint design.  This critical item is separately documented.
g. Aerogel bats.  A scheme for attaching the aerogel bats to the modular coils still needs to be worked out.
3. Coil testing

a. Design of the electrical breaks and high resistance grounds.  Gettelfinger will prototype Teflon tubing as the electrical break prior to testing the C1 coil.  The design requirements (SRD) call for electrically isolated cooling circuit will be grounded to the modular coil shell through a high resistance ground.  The grounding resistance is still TBD.  Gettelfinger will consult with Neumeyer et al for a recommended size. 

b. Support of the hard tubing.  Dudek recommended that the hard tubing be supported close (within ~2”) of where the tubes penetrate the shell.  That way, if the tubing is bent or otherwise compromised, it can be readily repaired.  Gettelfinger to appropriately support the coolant tubes on C1.
c. Strain gages.  Strain gages need to be used on C1 to confirm our ability to predict stresses during operation.  The strain gage data from the TRC yielded no useful information.  Gettelfinger is undertaking a test program to verify the operation of the strain gages in a cryogenic environment with changing magnetic field.  Strain gage locations on C1 need to be provided by ORNL.  The strain gage locations should correspond to points in the ANSYS model from which stress data can be readily extracted.

d. Instrumentation.  Gettelfinger will heavily instrument C1 with thermocouples although only a limited number of TCs can be monitored at one time.  Recommendations should be provided by ORNL.  Gettelfinger is planning to instrument the coolant tubes to gather heat removal versus time data for each of the coolant loops.  No instrumentation other than strain gages (4c) and thermocouples is planned.

e. Test plan.  Test parameters need to be provided by ORNL based on analysis of the operation of a single coil by Freudenberg.  The predictive analysis should be documented.  Max current and pulse length should be set conservatively – we are trying to benchmark our analysis capability, not prove that the coil can run at full parameters.

f. Coil protection settings.  Settings for instantaneous overcurrent, timed overcurrent, maximum I2t, and dwell time need to be established.  Maximum pre-shot coil temperature (inferred by a measurement of coil resistance) also needs to be established (ORNL).
g. Current feeds.  Gettelfinger is responsible for the design and implementation of current feeds to the coil including a warm-to-cold transition.  If a flexible cable option which is prototypical of what we would use on the machine can be implemented in a timely and cost effective manner, then this would be the preferred route.

h. Lug cooling.  Cooling of the lug and jumpers was previously identified as a concern.  The solution was to feed gaseous N2 to the lug (or a suitable alternative scheme) in order to avoid puddling of LN2 in the cryostat.  No change in the lug design was proposed at this time.
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