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Machine protection aspects of 

Crab Cavity commissioning
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• Outline

▪ Re-cap of intensity ramp-up after an LS

▪ Re-cap of checklist for the commissioning of 

machine protection systems

▪ MP commissioning procedure

▪ Specific MP tests to be performed 
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Re-cap intensity ramp-up after LS
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▪ Intensity steps 2024:

▪ Use steps of  3/12 - 75 - 400 - 800 - 1200 - 1800 - 2400 - full machine

▪ At each step:

▪ Monitor behaviour during >15h in stable beams with at least 2 fills that go through the full 

luminosity levelling process (reaching the smallest beta*) using the operational tool

▪ Validate correct functioning of machine-protection systems via checklist

▪ Before going from 12 to 75 bunches: verbal verification with all concerned teams and combined 

checklist for 3/12/75b fills after the 75b step

▪ No simultaneous increase in the total number of bunches and the injected train length in 

the same fill.

https://edms.cern.ch/project/LHC-0000006192
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Courtesy C. Wiesner, LMC #482 (27.03.2024)

https://indico.cern.ch/event/1397614/
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Courtesy C. Wiesner, 244th MPP (08.03.2024)

https://indico.cern.ch/event/1386984/
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Re-cap: MP checklist for commissioning

▪ Machine protection checklist is based 
on MP commissioning procedures.

▪ Used for follow-up of progress during 
HWC and beam commissioning.
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https://checklist.cern.ch/machine/13/node/1000942?tree=open
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MP commissioning procedure

▪ Machine protection procedure for the commissioning of the crab cavities 

and their related interlocks:

▪ Test to be performed without beam

▪ Test to be performed with beam

▪ Test to be performed after LS, YETS, TS or HW interventions

▪ Define which CC commissioning/validation steps can be done without 

beam, with pilots, INDIVs, trains? Which at injection energy and which at 

top energy? → potential impact on intensity ramp-up strategy.

▪ The procedure needs to be prepared by RF and approved by the MPP. 

▪ The steps defined in the procedure will be added to the MP checklist.
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Specific MP tests to be performed

▪ Validation and test of crab cavity interlocks (voltage and 

phase interlock) before first beam.

▪ MP test with low intensity beam (safe beam):

▪ Switch off CC of one IP side (IP1/IP5) with interlock masked 

and with interlock unmasked at injection and top energy

▪ Measure the delay from beginning of failure until the beam dump is 

triggered and beams are fully dumped. 

▪ Measure the impact on the circulating beam.

▪ To be performed after each LS.

▪ We could envisage to do this test once for each cavity 

separately.
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Questions?
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