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An alternate joint concept is proposed which would replace the threaded inserts with a threaded backing plate fabricated from stainless steel. The backing plate would be installed into the conductor prior to application of turn insulation. 

In addition, the length of the shouldering would be increased. 

This joint would be stronger mechanically, at the expense of some copper cross section sacrificed in the inner leg conductor.  

A drawing, to scale, of the concept on the outer layer conductor is shown. The inner leg conductor concept would be similar, and probably easier due to the more favorable cross sectional shape.
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Optimization of this design would first address the bolt design. It should be possible to increase the bolt tension over the prior design because it is not subject to the limitation of the threaded inserts. It may then be possible to reduce the number of bolts from four to three. Or instead, use the greater tension to increase the contact pressure and reduce the contact resistance. 

The effect of lost cross sectional area needs to be evaluated. However, since the current is leaving the inner leg and turning into the flag as one goes from the bottom to the top of the joint, the impact of this lessens as one goes from the bottom to the top of the joint. It needs to be evaluated. 

Another variation to consider would be to replace the shoulder bolt with a combination of cylindrical inserts and conventional bolts. The cylindrical inserts would provide the shouldering. There would be a small annular clearance to the bolt. This would lessen the dependency on the accuracy of the bolt machining, and would reduce eliminate the friction of the shoulder during bolt tightening. 

