
DISCUSSION: THE MINUMUM WORAKBLE LHC –  
MACHINE PROTECTION AND COLLIMATION 

J. Uythoven, CERN, Geneva, Switzerland.

COMMISSIONING AND (EARLY) 
OPERATION – VIEW FROM MACHINE 

PROTECTION (J. UYTHOVEN) 
Q: Have the procedures for commissioning during the 
hardware commissioning period been defined? 
A: This has been described within the framework of the 
LHC Hardware Commissioning Working Group and this 
now needs to be extended to LHC commissioning period. 
Q: How will those tests be defined? 
A: The Machine Protection Coordination Team should 
start soon (months), in collaboration with LHC-OP and 
equipment experts, to define the details of the tests to be 
performed. 
 
Q: What happens to the machine protection system if 
there is general power cut? 
A: Everything is foreseen that the beam will still be 
properly dumped, but this is actually one of the things 
which could be on the list of scenarios to be tested. 

WHAT SYSTEMS REQUEST A BEAM 
DUMP (J. WENNINGER) 

Q: Can the CERN access card be used for identification at 
the computers in the control room? The use of such a 
system is being studied at CERN. 
A: Might be unpractical in the control room as operators 
change console. People in the control room are supposed 
to be trusted. 
A: However, for some applications (FESA), the security 
will need to be improved. 
A: Some combination of cards and codes (like for e-
banking) must be able to guarantee a SIL3/SIL4 safety. 
Something like this could be used for changing settings, 
especially Machine Protection settings. 
A: The EIC should not always be able to change the 
Machine Protection settings. An accident happened at 
HERA when an EIC changed the MP settings. 
A: It could be an option to have upper limits of protection 
settings in hardware and lower limits in software. 
A: The Machine Protection Coordination Committee 
could have the function of coordinating changes of 
Machine Protection settings. 

WHAT IS REQUIRED TO SAFELY FILL 
THE LHC? (V. KAIN) 

Q: Should the inject and dump mode include the option to 
be able to dump after a known number of turns? 
A: Yes, this should be available from ‘day 1’. 

WHAT IS REQUIRED TO GET THE 
BEAM SAFELY OUT OF THE LHC? 

(B. GODDARD) 
Q: Can the commissioning of the LBDS over the energy 
ramp be done in parallel with other activities? 
A: Partly. This depends on the way the ramp is 
commissioned. We will get input automatically after 
every beam dump, but may need to request dumps at 
certain energies to ‘fill in the gaps’ in the tracking table. 
 
Q: Can one inject a pilot bunch into the LHC without 
having commissioned the LBDS? 
A: Yes – the LBDS will be armed and “ready for pilot” 
and will react to the first trigger, hopefully executing a 
correct dump. 
 
Q: How are the LBDS look-up tables going to be stored? 
A: The settings are in hardware (flash e-prom) which are 
compared with a copy in software (possibly in the MCS 
or in a ‘secure’ reference database for the SIS to use). 
 
Q: What happens after a thunderstorm? 
A: After a thunderstorm the LBDS state is forced to “not 
ready for beam”. All the settings will be compared against 
each other and a test dump with a pilot beam will also be 
obligatory, before high intensity beam can be injected. 
This requires the sequencer to enforce this. 
 
Q: To what level has the EMI of the LBDS been tested? 
A: This has been tested and agrees with the ‘norms’. In 
any case the main source of EMI is the kicker system 
itself, and this has been shown to pose no problem so far. 
A: It has been tested up to 4 kV. 
A: The electronics has a fault tolerant or redundant design 
and the post mortem after every dump will discover any 
missing redundancy. 
 
Q: What happens if a pilot is badly extracted at 7 TeV, 
e.g. with half the nominal kick? 
A: The beam will probably hit the TCDQ / TCDS. The 
worst case is to hit the MSD (for a kick larger than 
nominal). 

BEAM COMMISSIONING OF THE 
COLLIMATION SYSTEM (R. ASSMANN) 

Q: Which intensity will be used for setting up the 
collimation system? 
A: Few nominal bunches – limited intensity. 
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R: Relaxing on the collimator settings (> 8 σ) can lead to 
more experimental background. The experiments need to 
be well informed of the state of the collimators. 
 
Q: Does the collimation need to be recommissioned for 
each new fill? 
A: Reproducibility from one fill to the next is assumed, 
by having the same beam and the same collimator 
positions. 
 
Q: Does one need the scrapers? 
A: Yes, for the higher intensities. 
 
Q: Do all the tertiary collimators foreseen for points 2 and 
8 need to be there from the start? 
A: Yes, but can survive if there is a large β* in 2 and 8. 
 
Q: What is the precision required for the collimator 
positioning? 
A: In the SPS the initial accuracy was 200 μm, later 
improved to 50 μm. Finally 20 μm will be required. 

CRITICAL BEAM LOSSES DURING 
COMMISSIONING AND INITIAL 

OPERATION (G. ROBERT-DEMOLAIZE) 
Q: In how far do the presented results depend on the 
special optics? 
A: Changes in the IPs should have little effect in the arcs. 
 
Q: The studies are in the H plane. Losses in IR 2 after the 
TDI are reported, but the TDI is in the vertical plane? 
A: Some collimators are ‘skew’ and work in both planes. 
 
R: The studies quoted are for a β* of 0.5 m. This is only 
expected to be used at the end of stage 3. Studies should 
now be made for β* = 2 m and β* = 1 m. 
 
R: Some loss locations are not yet covered by BLMs. The 
positions of the BLMs need to optimised following the 
presented studies. 

COMMISSIONING OF THE BEAM LOSS 
MONITORS (B. DEHNING) 

Q: The thresholds to be applied are functions of time and 
energy. How are they going to be commissioned? 
A: This depends on results from the sector test for instant 
losses and results from SM18 for steady state losses. This 
gives the extreme cases for obtaining the quench levels. 
 
Q: The damage level of the sc cables are based on a 
relative old publication by B. Jeanneret. Should one 
improve these studies and how? 
A: This could be done in more details in the TS 
department, considering the heat deposition and the 
elastic limit. 
 

R: The temperature of the Helium bath could be used as 
calorimeter, giving an instantaneous measurement of the 
deposited power. 
 
R: Simulations of beam losses have been made for RHIC 
and can be compared with their measurements. 
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