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Comments on IHEP Report 'Technical Design of SIS-300 Dipole Model' (15 Jul 06)

1.  General.
As requested, I have read the report and list below some comments.  In general, I congratulate the authors on a well written report.  Although there are some points which still need further attention, I have no doubt that the prototype as proposed will work successfully. 
2. Specific Points.

Operating Stress (sections 3.6 and 3.10):   It is difficult to reconcile the stresses presented in. Table 3.3 and Figs 3.16 and 3.20.   For example the outer layer stress at 6T is given by Table 3.3 as 90MPa maximum and 30MPa average, whereas Fig 3.16 says 40MPa maximum and ~ 5MPa minimum .  What are the peak collaring stresses and final operating stresses proposed for the actual model? 
Collaring Stress (section 3.10):  Are the stresses at stage 1, as presented in Figs 3.16 and 3.20, the peak stresses during the collaring process or the stresses after completion of collaring?  If the latter, what is the peak stress experienced by the winding during the collaring process?

Transverse Resistivity (section 4.3.2):  What is the origin of the magnetoresistance term       0.2(B(10-10m for conductors B and D?  It is much lower than we have measured.

MQE (section 4.4 Fig 4.12):  The calculated MQE is very low – lower than I calculated or measured for a wide range of LHC cables while I was at CERN, even for the worst case of  Imagnet = Ic.   Are your calculations for   I = Imagnet  or for I = Ic ?   Are they for a single wire or a full cable?  
Resistivity Ratio (section 4.3):  Here, I would only remark that using CuMn barriers allows you to get the desired transverse resistivity without increasing the longitudinal resistivity much.  Thus it is possible to achieve low ac losses without reducing the MQE.  Given that CuMn will be needed anyway to reduce the proximity coupling between ultra fine filaments, I suggest it should be adopted for all wires considered in SIS-300.  
Temperature Margin (section 5.5):   Good calculations are for the two dimensional cross section, with a nice optimization of cooling channel, but have you thought about cooling the end turns?  I note (section 8.10 that the gap between the winding and cylindrical outer surface will be filled with epoxy putty; this will essentially block the cooling on one edge of the cable.  In this case, the temperature rise from heat transfer to the liquid helium will be increased (2 and the temperature rise from conduction across the cable will be increased (4.  I have made no calculations, but my guess is that this will cause the end turn to be the hottest point.  I believe that for most LHC dipoles, the quench starts in the ends – so I suggest that we need to worry about temperature rise at the ends and perhaps devise a ‘porous’ method of filling in the gaps over the ends.  
Quench (section 6.4):  I am interested to see that you come with a recommendation for a dump resistor.  Have you made any estimates of the heat leak from the required safety leads?
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