









10/23/02

To: 

Patrick 

Multi-Contact USA

(707) 575-7575

patricks@mult-contact-usa.com

From: 

Charles Neumeyer

Princeton University Plasma Physics Lab

P.O. Box 451

Princeton, NJ, 08543

(609) 243-2159

neumeyer@pppl.gov
Patrick, 

As I explained over the phone, we are having difficulty with some of the high current joints on our NSTX device (http://nstx.pppl.gov/index.html) here at PPPL (http://www.pppl.gov/).

In principle the joints in question should be able to carry 71.2kA for a current pulse which has an ∫i2(t)dt of  6.5x109 amp2-sec, repeated once every 5 minutes. The equivalent square wave (ESW, same ∫i2(t)dt as actual pulse shape waveshape) at 71.2kA is 1.3 seconds. Conductors near the joints are water cooled. 

The joints are associated with flags which make a connection of the inner legs of a long, tall coil assembly. A cartoon showing the arrangement is shown in the following figure. 

The flags are attached to the body of the coil via four long bolts per flag, which thread into inserts installed in the conductors in the body of the coil. 

There are 36 turns total, 12 in an inner layer and 24 in an outer layer, so there are 12+24=36 flags on the upper half of the coil, and 36 on the lower, total of 72.
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The flags are actually constructed of two half pieces, separated by an insulator, and then overwrapped with an insulation. The following figure shows what they look like prior to being overwrapped. 
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We are experiencing some damage on the surface which makes contact with the conductors in the body of the coil. Following are some figures showing the typical problem. 
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We are not entirely sure of the cause, but we think that it has to do with the fact that, due to some fabrication and assembly problems, we are not getting intimate contact over the entire contact surface, and that the problem is exacerbated by the electromagnetic forces near the coil which tend to lift up the joint. We believe that the shimming against the mechanical stops is not fitting precisely enough.  We recognize that the current density in the joint is very high, in particular due to resistive and magnetic effects which tend to bunch the current near the corner as it makes the 90 degree turn. So, there will be problems if it is not very precisely executed.  

We think that we can solve most but not all of the problems by appropriate re-work, and our calculations indicate that the joint should work, in principle, but we seek a more robust solution.

Multilam may offer such a solution. We could imagine implementing something in the short term which would use the existing flags, or maybe something in the longer term which would use a different flag design (maybe without the cut in the middle). 

But let us focus on the possibility of a short term solution for now which would have to conform to the existing flag dimensions.

Following is an isometric sketch of the flag, along with a dimensioned sketch of the contact surface. 
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You will note that the useful contact surface is 0.79” x 5.0”, minus the space taken by the four holes. The channel at the bottom is occupied by a coolant line. 

So, perhaps the MC-Sealcontact scheme could be adopted. Or, maybe something custom could be fabricated. 

Please review this information and call me with any ideas or suggestions you may have. 

Thanks, 

Charles Neumeyer

