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2004 incident

TT40 damage during high intensity
SPS extraction

% Powering failure in a magnet.

* Magnet with low time constant.

% Beam extraction with the wrong trajectory.

% Vacuum chamber badly damaged.



Inside of the vacuum chamber

Outside of the vacuum chamber
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Fast Magnet Current change Monitor

% FPGA based devices that monitor the state of
a normal conducting magnets (“warm
magnets”).

-

% Measures the voltage across magnets to
detect fast current changes.

@ Can trigger a beam dump.

 When signals are above predefined thresholds.
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x LHC FMCMs

% Transfer lines FMCMs
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PostMortem framework

# Provides comprehensive monitoring of the
functioning of machine protection system.

* Improve efficiency of the LHC.
* Explain damage.

% The PM event must be automatically analyzed.

e ‘Digested’ information must be generated for
operators.
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PM analysis

& 4GBytes each PM event.

* Too much to be browsed by the operator.

-

% Correct functioning of protection systems:

* Must be verified before injecting a new beam.
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Software is used to:

* Scan for faults.

* Inspect evidence.

* Develop understanding.
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Raw data

BCT_RAW_DATA

BIBQBBOLHC_RAW DATA

BIBQPLLLHC_RAW _DATA

BIC_RAW_DATA

BLM_RAW _DATA

BPM_RAW _DATA

COLLHC_RAW _DATA

FGC_RAW_DATA

FMCM_RAW_DATA

LBDS/ TSU_RAW_DATA

LHC/ALARMS_RAW DATA

LHC/CISX_RAW DATA

LHC/SIS_RAW_DATA

LHC/TimPM_RAW _DATA

LHCEXP_RAW_DATA

PME_RAW_DATA

PUSS/PIC_RAW_DATA

Analysis modules

BIC_ISA
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FMCM analysis module

% Were all FMCM logs correctly received?
% Are thresholds correctly set in the FMCMs?

% Was any of the FMCM responsible for a beam dump?
* Correctly triggered?
* Correct propagation to Beam Interlock System?
* Reacted before than Warm magnet Interlock System?

* Data:
« Elapsed time from beam dump trigger and BIC reception.
« Current at triggering time.
 Relative current variation.
« Longest excess observed.
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