


Yuancun NIE

TE-MPE-PE

Acknowledgments:

D. Wollmann, M. Zerlauth, J. Uythoven, R. Schmidt, etc

Thursday, August 09, 2018 Yuancun NIE  TE-MPE-PE Section Meeting 2



Thursday, August 09, 2018

Outline

I. What is LHC intensity cruise checklist

II. How to prepare a checklist

III. Examples of beam dump

IV.Conclusion

Yuancun NIE  TE-MPE-PE Section Meeting 3



Thursday, August 09, 2018

I. What is LHC intensity cruise checklist

Yuancun NIE  TE-MPE-PE Section Meeting 4



Thursday, August 09, 2018

I. What is LHC intensity cruise checklist

Yuancun NIE  TE-MPE-PE Section Meeting 5



Thursday, August 09, 2018

I. What is LHC intensity cruise checklist

Yuancun NIE  TE-MPE-PE Section Meeting 6

 Regular checklists during the LHC intensity cruise, in order to 

• Analyse and document the correct functionality and performance of the 

machine protection systems and other critical systems (magnet powering 

MP3, beam and powering interlocks, RF, BI, Collimation, Operation/orbit 

and feedbacks, Beam dump, Injection, Heating of equipment).

 Note that for the same purpose, intensity ramp-up checklists are 

needed during the restart after long technical stop (YETS)

 An example of checklist can be seen here: 

LHCintensityCruiseJune2018

https://social.cern.ch/me/ynie/_layouts/15/WopiFrame.aspx?sourcedoc=/me/ynie/Documents/Shared with Everyone/LHCintensityCruiseJune2018.xlsx&action=default
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 8 intensity increase checklists during ramp up, from 17th April to 4th May 

2018

 2 intensity cruise checklists before TS1 (18th-21st June 2018)

 One checklist is under preparation for June-August 2018
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1. Period, Fills, Dump statistics  MPP (global check)

2. MP3, Interlocks, RF, BI, Collimation, Operation/orbit and 

feedbacks, Beam dump, Injection, Heating of equipment 

respective experts (comments, new failures/behaviours)

3. Follow up and finally document/share with CERN colleagues via 

EDMS: 

LHC Operation/Restricted Machine Protection Panel (rMPP)/Intensity Checklists

https://edms.cern.ch/ui/#!master/navigator/project?P:1105937552:1020030514:subDocs
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MD1  TS1  VdM β* 90m                                               MD2

VdM: Van-der-Meer scan for luminosity scale calibration 

Accelerator Fault Tracking
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http://elogbook.cern.ch

http://elogbook.cern.ch/
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http://lhc-postmortem.web.cern.ch/lhc-postmortem/

Post-Mortem Event Database

https://mmm.cern.ch/owa/redir.aspx?C=FTfQ52TUShNDt2SIeOPDW2pAcUg2QoByYfhz5M1kWGnFMgPisInVCA..&URL=http://lhc-postmortem.web.cern.ch/lhc-postmortem/
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Post-Mortem Event Playback via CCM
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https://op-webtools.web.cern.ch/vistar/vistars.php?usr=LHC3

https://op-webtools.web.cern.ch/vistar/vistars.php?usr=LHC3
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Event Timestamp
Fill 
Number

Mps Expert Comment
Mps First 
Detection

Mps Dump 
Cause

06-MAY-2018 
09.46.28.715000

6647 UFO in triplet R1, triggered dump by ATLAS_DET. Clean dump. EXP UFO

15-MAY-2018 
02.57.41.764903

6683
16L2 event with 2556b at 6.5 TeV, B1, very fast (~3ms), dumped in IP7. 
Clean dump.

BLM UFO

31-MAY-2018 
16.51.55.236000

6746
16L2 B1 (2556b) @ 6.5TeV during squeeze, ~10ms, dumped in IP7. 
Clean dump.

BLM UFO

07-JUN-2018 
14.35.51.879000

6765

Large-UFO induced quench of A22R3, subsequent quench of B22R3 
and C22R3 due to magnetic coupling, and subsequent quench of 5 
other magnets (3 dipoles, 2 quads) at lower current due to heat 
propagation. Total of 8 magnet quenches (1 beam induced). About 12h 
cryo recovery. (during RAMP @ 6.4 TeV)

BLM UFO

16-JUL-2018 
00.45.56.199827

6927 16L2 B1 (2556b) @ 6.5 TeV, ~5 ms, dumped in IP7. Clean dump. BLM UFO

17-JUL-2018 
22.07.21.108775

6938
Dumped by 16L2 losses when squeezing down, due to a small UFO in 
16L2, ~20 ms, B1. Clean dump.

BLM UFO

21-JUL-2018 
21.17.09.546000

6956
Dumped by small UFO in IR8 and LHCb. Fast losses at the experiment 
(LHCb_DET) triggered the interlock, not the ring BLMs. Clean dump.

EXP UFO

07-AUG-2018 
18.31.17.111935

7035 16L2 B1 (2556b) @ 6.5TeV, ~5ms, dumped in IP7. Clean dump. BLM UFO

 Mostly UFO type II (16L2), also UFO type I

 In the 16L2 events, beam usually dumped by losses at IP7, and occasionally by losses at 

16L2 (Fill #6938)

 UFOs can result in beam dump, and occasionally magnet quenches
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Event Timestamp
Fill 
Number

Mps Expert Comment
Mps First 
Detection

Mps Dump 
Cause

16-JUL-2018 
00.45.56.199827

6927 16L2 B1 (2556b) @ 6.5 TeV, ~5 ms, dumped in IP7. Clean dump. BLM UFO
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Event Timestamp
Fill 
Number

Mps Expert Comment
Mps First 
Detection

Mps Dump 
Cause

17-JUL-2018 
22.07.21.108775

6938
Dumped by 16L2 losses when squeezing down, due to a small UFO in 
16L2, ~20 ms, B1. Clean dump.

BLM UFO
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Event Timestamp Fill Number Mps Expert Comment
Mps First 
Detection

Mps Dump 
Cause

15-JUL-2018 
19.01.07.941718

6925
Dumped by FMCM of RQ4.LR3 due to glitch on the 400 kV network, which 
tripped many circuits in all sectors: IT.R1 quenched and also Q10.L2 and 
Q8.R8; RF line M2B2 tripped as well. Clean dump.

FMCM EL Net
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V orbit B1

200 turns ~ 18 ms

Event Timestamp Fill Number Mps Expert Comment
Mps First 
Detection

Mps Dump 
Cause

01-JUN-2018 
01.11.40.289000

6748
Injection losses triggered quench heater firing on dipole B8L2 (2 QH first, 
followed 200ms later by the second two after detection of quench by QPS). 

BLM
Transv. 
beam
instability

03-JUN-2018 
19.28.13.838000

6755

The vertical orbit of B1 drifted by 60 um rms leading to a dump by BLMs 
@6.5 TeV. Quench of ITR1, but first trigger sent by BLM in point 7. No local 
losses at ITR1. The quench heaters were fired on triplet R1 with a PIC 
interlock arriving ~17 ms after the dump. 20 ms before the dump a current 
decay could be observed on RTQX1.R1, which is likely responsible for the 
trigger of the QPS.

BLM Cryo
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MP3: symmetric quench 

in Q1 due to the collision 

debris in ATLAS leading 

to loss of cryo condition.

[LHC morning meeting, 4th June 2018]

Event Timestamp Fill Number Mps Expert Comment
Mps First 
Detection

Mps Dump 
Cause

01-JUN-2018 
01.11.40.289000

6748
Injection losses triggered quench heater firing on dipole B8L2 (2 QH first, 
followed 200ms later by the second two after detection of quench by QPS). 

BLM
Transv. 
beam
instability

03-JUN-2018 
19.28.13.838000

6755

The vertical orbit of B1 drifted by 60 um rms leading to a dump by BLMs 
@6.5 TeV. Quench of ITR1, but first trigger sent by BLM in point 7. No local 
losses at ITR1. The quench heaters were fired on triplet R1 with a PIC 
interlock arriving ~17 ms after the dump. 20 ms before the dump a current 
decay could be observed on RTQX1.R1, which is likely responsible for the 
trigger of the QPS.

BLM Cryo
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 LHC intensity ramp-up and cruise checklists are important to 

make sure the correct functionality and performance of the 

critical systems relating to machine protection.

 It is a daily work to prepare/organize regular checklists during the 

LHC intensity cruise. Main efforts are put at top energy (6.5 TeV), 

but also at injection/ramp when important thing happens (magnet 

quenches, UFOs, etc). 

 This is an efficient way to cooperate with many system experts, 

to run the complex machine safely, to detect new failure 

scenarios/behaviours, and to explore new mitigation methods of 

failures for the existing and future machines. 




