








Machine | Type | Year | Energy | Bakeout | Pressure (Pa) | Length | Particles
Linac. Booster, ISOLDE, PS. n-TOF and AD Complex 2.6 km!
LINAC 2 linac 1978 50 MeV | lon pumps 107 40m p
ISOLDE electrostatic 1992 60 keV - 10° 150 m ions: 700 isotopes
REX-ISOLDE linac 2001 3 Meviu partly 10°%. 10" 20m  |and 70 (92) elements
LINAC 3 linac 1994 4.2 MeViu | lon pumps 107 30m ions
LEIR accumulator | 1982/2005| 72 MeV/u | complete 10 78 m pbar, ions
PSB synchrotron 1972 |1-1.4 GeV| lon pumps 107 157 m P, ions
PS synchrotron 1959 28 GeV | lon pumps 107 628 m P, ions
AD decelerator ? 100 MeV | complete 10°® 188 m pbar
CTF3 complex linac/ring 2004-09 partly 10°® 300m
PSto SPSTL Transfer line 1976 26 GeV - 10° ~1.3 km
SPS Complex 15.7 km!
SPS synchrotron 1976 Extractions 107 7 km
SPS North Area Transfer line 1976 ~1.2 km
SPS West Area Transferline| 1976 ~ 1.4 km
SPSto LHC T12/8 Line Transfer line | 2004/2006 2x2.7km
CNGS Proton Line Transferline| 2005 ~730m
LHC Accelerator 83.6 km!
LHC Arcs (Beamx2, Magnets & QRL insul.) 4 x 25 km
LSS RT separated beams 2 x3.2km

. -0
LSS RT recombination Eolcs complete <10 ~570m

Experimental areas ~180m
Beam Dump Lines TD62/68 Transfer line 10° 2x720m

High Vacuum ~20 km
UHV wiwo NEG ~ 57.5 km

Insulation vacuum ~ 50 km







Critical vacuum components, instrumentation & controls




Critical vacuum components, instrumentation & controls

< A standardization of all accelerators Controls & Monitoring tools is in
progress




Mitigation measures

& 4 VAC-ICM Staff can intervene on PLC chassis




Example of shutdown consolidation activities




= Impossible to have spares for all vacuum chambers, transition pieces
and bellows ready to be used due to the large variety of components =
Storage and cost problem !










In case of a major mains
cuts, priorities will have
to be defined !

LHC Cryo + Injectors with beams

Injectors & LHC
with beams




Failures classified by increasing beam downtime

& Vacuum pumps and instrumentation have to be restarted manually, one-by-one !

<= Old electronics suffer from the cuts (even short cuts) = The amount of failures is always
the “cerise sur le gateau”...!




Factors inducing additional delays to an intervention
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