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The meeting was intended to discuss the proposed conceptual design for cooling the MECO PS magnet heat shield. With liquid nitrogen as the proposed coolant, the radiation field in which this magnet resides (the expected dose is ~5 Mrad/year), presents a potential for significant ozone production during a year’s run which if not mitigated, might cause and explosion upon warm up. Similar concerns have been noted at the LHC at CERN.

The committee is grateful for the reports by W. Meng (C-AD), W. Molzon and B. Smith (Irvine and MIT) studying this problem. In addition we relied on a CERN document by Gregory and Nuttall that described past experience with radiating liquid nitrogen. The above were used to estimate an upper limit of ozone production of about 9 gm per year in the liquid nitrogen heat shield. It should be noted that the equation used for the rate of production is valid for higher concentrations of oxygen than is found in commercial liquid nitrogen. The primary issue is how and where ozone accumulates or whether it can be effectively flushed. 
Molzon and Smith using certain assumptions proposed several venues of mitigation to minimize the risk involved. Three operating scenarios, partial venting of the nitrogen gas, full re-circulation, a single-pass and venting. A concern remains as to how to verify these assumptions. Additional issues to be studied include O-16 production from neutron absorption or capture on N-15 as a possible source to the ozone production rate.
An estimate by the experiment of the airborne radioactive-atom-release-rates (C-11, N-13, Be-7 and H-3) from the stack will be required if the nitrogen boil-off approach is pursued.  This is needed for a formal NESHAP permit of the stack.

It was decided to study the following approaches in the next few weeks and assess the merits or drawbacks of each.

1. BNL to specify what tests can be done to verify how does ozone accumulate in the cooling pipes and whether it can be flushed successfully.  

2. The experiment will study a helium cooling option at 50-70 degrees. This will be added to the planned helium refrigerator.

3. The experiment will study a parallel liquid nitrogen cooling system instead of a single loop in order to reduce the single point of ozone accumulation. 

4. BNL and the experiment to look further into past experiences with radiated liquid nitrogen systems.  

Editor’s note: in considering the above, it is worth noting that in addition to the possible tests, a conventional liquid nitrogen system is likely to be encumbered with significant filling and venting procedures, oxygen purification systems, as well as oxygen monitoring systems.

Finally, I assume the magnet cryo-system will be subjected to review by the Cryogenic Subcommittee of the Laboratory Safety Committee.
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