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5-year operation experience with the 1.8 K
refrigeration units of the LHC cryogenic system
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Since 2009, the Large Hadron Collider (LHC) is in operation at CERN. The LHC superconducting magnets
distributed over eight sectors of 3.3-km long are cooled at 1.9 K in pressurized superfluid helium. The nominal
operating temperature of 1.9 K is produced by eight 1.8-K refrigeration units based on centrifugal cold com-
pressors (3 or 4 stages depending to the vendor) combined with warm volumetric screw compressors with
sub-atmospheric suction. After about 5 years of continuous operation, we will present the results concern-
ing the availability for the final user of these refrigeration units and the impact of the design choice on the
recovery time after a system trip. We will also present the individual results for each rotating machinery in
terms of failure origin and of Mean Time between Failure (MTBF), as well as the consolidations and upgrades
applied to these refrigeration units.
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