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Major MP Event Reports: Overview
• Follow-up from Evian 2019: Document major MP relevant events with “quality assurance 

and rigor” (P. Collier, Evian 2019) to learn for future events.

 Proposal:

• A Report on a Major Machine Protection Event is requested by the MPP and reported to 

the LMC or IEFC. The report is issued in close collaboration between the concerned 

system teams, the MPP members and the MP3 (for events in the powering system).

• The MPP requests a report, if considered necessary, in case of a machine-protection 

relevant event in the LHC or its injector chain that 

• caused damage to machine elements, OR

• caused considerable downtime (>24h), OR

• caused an unexpected beam loss pattern, OR

• demonstrated that a machine-protection relevant system did not fulfil its function 

or showed an unexpected behaviour or non-conformity.

• ~10 identified events during Run2 for LHC and injectors (no claim for completeness).
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https://indico.cern.ch/event/751857/sessions/296634/attachments/1815369/2966754/2019_01_28_Evian_Minutes.pdf


Major MP Events 2019*
Event Damage Down-

time 

Unexpected 

beam loss

pattern

MP relevant malfunctioning/ 

unexpected system behaviour 

or non-conformity

Beam sent unintentionally 

towards the PSB during the 

Linac4 LBE run (8.11.2019)

No 10 min Yes No (however agreed to 

configure BIS in non-nominal 

way to allow for 

commissioning tests)
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Major MP Events 2018*
Event Dam-

age

Down-

time 

Unexpected 

beam loss

pattern

MP relevant malfunctioning/ 

unexpected system 

behaviour or non-conformity

Multiple injections of high 

intensity beam on crystal 

collimators (13./14.10.2018)

No No Yes Insufficient procedural 

handling

SPS dipole issue (20.8.2018) Yes ~2d Yes Yes

MKBV flashover (14.7.2018) No ~11h No Accepted failure case, but 

unexpected behavior, 

revealing new worst case

Symmetric triplet quench 

with orbit drift (3.6.2018)

No ~5h Yes (due to fast 

developing orbit 

offset in B1)

No (Correct behaviour of 

circuit protection verified)

Spurious firing of quench
heaters due to injection 
beam losses (1.6.2018)

No ~few

hours

No Unexpected behavior of QPS 

(shown to be beam-loss 

related)
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Major MP Event Reports: Template
• The major event report should contain in 

a concise way (2-3 pages):

• Analysis of the event, including the 
relevant timestamps, operational 
conditions, beam and system 
parameters, comparable past events.

• Description of the recovery and 
revalidation procedure, if applicable.

• The lessons learnt to prevent similar 
events in the future, including 
proposed actions, if any.

• Links to additional information 
(presentations, Internal Reports, 
Non-Conformity Reports, …), if 
required.

• All major event reports will be stored on 
EDMS.
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Report template: EDMS

https://edms.cern.ch/nav/P:LHC-0000002890:V0/P:CERN-0000208839:V0
https://edms.cern.ch/document/2372976/1


Example Report: MKBV flashover
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 EDMS

https://edms.cern.ch/document/2372985/1


Example Report: MKBV flashover
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Example Report: Linac4 LBE Run
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 EDMS

https://edms.cern.ch/document/2374025/1


Example Report: Linac4 LBE Run
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Conclusions and Outlook

• Follow-up from Evian 2019 to prepare Reports on 
Major Machine Protection Events.

• Reports to be requested by MPP and reported to 
LMC/IEFC for events involving
• damage of machine elements, OR

• considerable downtime (>24h), OR

• unexpected beam loss pattern, OR

• machine-protection relevant malfunctioning, unexpected 
behaviour or non-conformity.

• Report template and example reports have been 
prepared and are stored on EDMS.

• Reports to be issued from Run3 onwards.

190th MPP 08/05/2020 11

https://edms.cern.ch/ui/#!master/navigator/project?P:1105937552:100626645:subDocs


Thank you for your attention!



Evian 2019 - Discussion
“P. Collier commented on the list of machine-protection issues presented by D. 
Wollmann, and remarked that we need quality assurance and rigor in documenting 
these events. He suggested that, whenever we have an incident that the rMPP
considers serious, we should issue a major event document that includes a clear 
analysis of what went wrong and of what has to be done to avoid the issue in the 
future. If necessary, this document should then be brought to the LMC for decision 
and action. D. Wollmann agreed that this should be done.” 
https://indico.cern.ch/event/751857/sessions/296634/attachments/1815369/2966754/2019_01_28_
Evian_Minutes.pdf
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https://indico.cern.ch/event/751857/sessions/296634/attachments/1815369/2966754/2019_01_28_Evian_Minutes.pdf


Major MP Events 2017*
Event Dam-

age

Down-

time 

Unexpected 

beam loss

pattern

MP relevant malfunctioning/ 

unexpected system 

behaviour or non-conformity

Injection into Abort Gap 
(4.9.2017)

No ~few 

hours

No Yes

16L2 dumps (5.6.2017) No Turn-

around

Yes, for first 

occurrence(s)

No
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*no claim for completeness



Major MP Events 2016*
Event Dam-

age

Down-

time 

Unexpected 

beam loss

pattern

MP relevant malfunctioning/ 

unexpected system 

behaviour or non-conformity

MKI erratic with quench of 
triplet in IP2 (2.9.2016)

No ~few 

hours

Losses 

higher than 

ususal (due 

to grazing 

impact on 

TDI)

No

Intermittent inter-turn short 

in MB.A31L2 (10.8.2016)

(Yes) >24h No Risk of magnet damage in 

case of quench or fast power 

abort

TDE leak (2016) No Paused 

high-

intensity 

operation

No Non-nominal operation 

conditions
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