Superconducting Magnet Filling Procedure – BioMol. NMR Facility – NS1 1394

Magnet maintenance is the responsibility of the NMR Facility Manager, and will normally involve two personnel, from the Chemistry and Bio-molecular NMR Facilities. The only people currently authorized to take part in this procedure are: Phil Dennison, Bao Nguyen, and Melanie Cocco. 

Process: The liquid helium and liquid nitrogen reservoirs in superconducting magnet must be periodically refilled to replace losses through evaporation.  The Biomolecular NMR Facility currently houses 1 superconducting magnet. Liquid nitrogen can be filled by one person, but liquid helium refilling in general is required two people. Two people are essential due to the need to climb a ladder to reach the top of the magnet at the same time as to control the insertion of the transfer line into the helium dewar at a much lower level. For 800 MHz magnet, a 7ft non-magnetic ladder is used. Liquid nitrogen is filled weekly, and liquid helium approximately every 5-6 weeks. Detailed instruction must be provided by the facility manager before any new personnel are involved in this process.
Hazardous Chemicals: Liquid nitrogen, boiling temperature 77 K (-196 (C); liquid helium, boiling temperature 4.2 K (-269 (C).

Protective Equipment: cryo-gloves and eye goggles.

Ventilation Controls: Laboratory atmosphere monitored via oxygen level sensor. An alarm will sound if the level drops to 19.5%. Standard oxygen level is 20.9%.

Special Handling Procedures: Liquid nitrogen is transferred to magnet from low pressure (>15 psi) storage dewar via the non-magnetic flexible liquid nitrogen transfer line. Two plastic vent lines are fitted into the two Nitrogen vent ports, one to each of the vent ports on the sides of the fill/vent fittings. The straight-end of the transfer line is connected to the nitrogen storage dewar using a metal screw fitting while the L-shape end of nitrogen transfer line is connected down the fill/vent port at the top of the angled neck using a nut, washer and O ring. Transfer rate is monitored by observing the exhaust plume from the magnet outlets and controlled using the dewar outlet valve. The liquid helium storage dewar is pressurized by a helium gas cylinder to c. 1-2 psi (or by a the built-in ‘Electric Pressure builder’ system of the dewar) and transferred to the magnet via a flexible, vacuum insulated, stainless steel liquid helium transfer line. This transfer line is inserted into the magnet (a short leg end of the transfer line) and dewar (longer leg end) through metal screw fittings. The liquid helium exhaust valve (on the top of the magnet) is opened prior the liquid helium refilling. Two people are required - one on a ladder to access the helium entry port on the top of the magnet, and one to control insertion of the transfer line into the liquid helium storage dewar.

Spill and Accident Procedures: Small spilled liquid nitrogen onto the floor will quickly evaporate. Objects, floor tiles, etc, can be damaged by prolonged exposure to liquid nitrogen at 77K. Liquid helium (4.2K) will boil on contact with the atmosphere. Both cryogens can cause by burns from contact with liquid or cold gas, or from contact with objects cooled by the cryogens. A large accidental release of either cryogenic liquid will very quickly generate a large volume of cold gas that will displace air from the room. The laboratory should be evacuated until the oxygen level is observed to be at a safe level. An error in the magnet filling procedure could result in the accidental release of liquid helium from a magnet, or loss of vacuum from the magnet dewar. Either of these eventualities could result in a magnet ‘quench’ – the liquid helium in the magnet reaches such a low level that the magnet coil becomes resistive (no-longer superconducting), heats up and boils the remaining helium very rapidly. The laboratory must be evacuated immediately.

These safety training resources, prepared solely for the use of the Regents of the University of California, were provided by a variety of sources.  It is your responsibility to customize the information to match your specific operations.  Neither the University of California nor any of its employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, or represents that its use would not infringe privately owned rights.  Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the University of California. The views and opinions of authors expressed herein do not necessarily state or reflect those of the University of California, and shall not be used for advertising or product endorsement purposes.

