Cooling unions on LBB in HE nose

Considerations
This area is relatively hostile due to the Radiation levels approx 1Gr/yr once beam has been circulated. See Ref 1. The need for a leak tight system is even far greater than in the other parts of the RE system as we are with many other subsystems in the HE nose.
Solutions 

· MultiPak

This is a Paraffin based product loaded with Talc ( magnesium silicate ) and Chalk (calcium carbonate ) powders. It is recommended for use in water and gas systems up to 90 deg C and 16 bar. ZEC are using it on a regular basis.
http://www.unipak.dk/UK/index.html
· Locktite 225 and 577

These are anaerobic products used in metal to metal securing both in the bolt and union domains. 
The PS at CERN uses these products on the cooling circuits of the Septum Magnets. Here require regular maintenance and survive 1 to “several” kGy/yr which is a far greater value than that expected near the periphery of the HE namely 1-10Gy/10yr.

See  Ref ,1
· Silicon Oil

Acting as a lubricant, as recommended by “ Legris” for their brass on brass selection, this would be ideal as the Radiation tolerance is well known. Used in conjunction with the tightening procedure established last week with Waqar, from the PK team, this should give good results. See the Appendix for the procedure.
See Ref,2
· Tighten and Hope

This is the classical remedy that can work and also be a recipe for disaster if the union is “worked on” until it is deformed and the leak becomes greater. 
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Appendix
I have defined a method for tightening up the Legris fittings as a result of yesterday’s test done with Waqar. The conclusion is that one drop of oil on the threads and ferrule tightened to 10Nm gives a good safe result. At 5Nm the union is already gas tight. Unions that have had their threads damaged and require the nut to be turned on the full length with a spanner and that leak have been recovered using this method. This method allows for some misalignment of pipes and unions. This misalignment produces a large friction force that renders the “finger tight” and some portion of a turn method not so applicable. The gauge method has not been investigated. None of the above solutions have been recommended by Legris, in fact they do not give a tightening procedure !
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