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Modifications done in the area during TS2

INSTALLATION & VERIFICATION

04/10/2016



Addition of new channels

During TS2 two channels added to assist D1 studies
m Installation of channel BLMAI.O4R1.B2110 MBXW.A4R1 & BLMAI.04L1.B1110_MBXW.A4L1
m Standard addition on the high-voltage network

m Signal in the spare channel of the same acquisition card (BLECF)
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Expert Name O‘-fficial Name CH DCUM Mask BIS Conn MF
BLMQI.02R1.B1E30_MQXB BLMQJ.A3R1 9
BLMAQI.03R1.B2120_MQXA BLMAQI.B3R1 10
BLMQI.03R1.B1E20_MQXA BLMQJ.C3R1 11
BLMAQI.03R1.B2110_MQXA BLMQI.D3R1 12
BLMAQI.03R1.B1E30_MQXA BLMQI.A4R1 13

BLMAI.A4R1 14
BLMM.HC.BLM.SR1.C.CD10.CH15 BLMM.HC.BLM.SR1.C.CD10.CH15 15
BLMM.HC.BLM.SR1.C.CD10.CH16 BLMM.HC.BLM.SR1.C.CD10.CH16 16
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Offset

Offset of both new channels is in the expected range

m Cables are not long (~additional 10 m)

m Nevertheless, not in cable trays, but on the floor.

Timeseries Chart between 201609-19 09:50:06.067 and 2016-1003 09:50:06.067 (LOCAL_TIME)

~ BLWAI DAL B1MO_MBXW A41:L0S5_RS08 ~ BLWAIOR1.B2110_MBXIN A4R1:LOSS_RS0D
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Modulation

Modulation output of both new channels is in the expected range

m Cables are not long (~additional 20 m)

m Nevertheless, not in cable trays, but on the floor.

Timeseries Chart hetween 2016.09-29 09:50:06.067 and 2016-10.03 09:30:06.067 {LOCAL_TIME)

= BLMALDALT.B1110_MBXW.A4L1:LOSS_RS09 - BLMAIDAR1.B2110_MBFW.A4RT:LOSS_RS09

02:58
LOCAL_TIME




Measurements

Checking RS09 over the logged period (up to 03/10/2016)
m Losses always x2 at L1

m Note: smaller spikes are modulation checks

L IR




Measurements

Checking RS09 over the logged period (up to 03/10/2016)

m Losses always almost x2 at L1

m Note: smaller spikes are modulation checks

Timeseries Chart between 2016.09.19 09:50:06.067 and 2016-1003 09:50:06.067 {LOCAL_TIME)

~ BLMAI.D4L1 B1110_MBXUW.A4L1:LOSS_RS08 ~ BLMALOAR1 BZI10_MBAW.A4R1.LOSS_RS09




Measurements

Checking RS09 over the logged period (up to 03/10/2016)

m Losses always almost x2 at L1

m Note: smaller spikes are modulation checks

Timeseries Chart between 2016-09-19 09:50:06.067 and 2016-10-03 09:50:06.067 {LOCAL_TIME)

LOCAL_TIME




20/09/2016 EVENT
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GPM Event

Event Timestamp: 20/09/16 08:53:04.910

Global Post Mortem Event

Event Timestamp: 20/09/16 08:53:04,910

Fill Mumber: 5313

ccelerator / beam mode: PROTON PHYSICS / ADJUST

Energy: 6489320 [MeV]

Intensity B1/B2: 17 / 21 [e”1l0 charges]

Event Category / Classification: PROTECTION_DUMPE / MULTIPLE_SYSTEM_DUME

First BIC input Triggered: First USR_PERMIT change: Ch 4-BLM UNM: E T -> F on CIE.US15.L1.B1
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20160920091755. png 20160920091805. pny
created by lhcop on CWO-CCC-D4LC)
Global Post Mortem Event Confirmation
6 (06:53 @MDunp Classification: EBeam Loss

Operator / Comment: msolfaro / Fast losses at the IT.R1 during 2.5 km run (5 low nominal bunches)

created by lhcop on CWO-CCC-D4LC)
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- All channels of the BLMAI type were missing from the BLM applications.

- Logging was not correctly configured for the new channels.




Interlock Sequence

m Only the UNMASKABLE output triggered

m Note: If error was from error or statuses would trigger both outputs

E bic_eventseq >> Version: 2.0.3 Responsible: TE-MPE-MS Software Team (167226 - mpe-software-coordi@cern.ch)
HEADER SUMMARY
Svstem [=]ls proAnalysisModulelersion 303
Class EVENT_SEQ 2| Analysis result description First USR_PERMIT change: Ch 4-BLM_UNM: BT -= F on CIB.LJS15.L1.B1
Source E3 || Triggered BIC inputs Ch 4-ELM_UNM(L1.E1), Ch 4-BLM_UNM{L1.BZ), Ch 6-CIEDS Beam 2(R6.62), Ch 6-CIBDS Beam 1(LA.61)...
Event stamp 08:43:04.910 20/09/1 6 2| Bearn 1 propagation delayto LEDS |52000 ns
Wersion 2.0.3 2| Bearn 2 propagation delayto LEDS |54000 ns
Encoding EIC/EVERT_SEQ S| OWERALL 40 BICs riggered valid PM data
Gualifier :
Analysis flags [MORMAL]
EVEMNT OVERVIEWY SOURCE OVERWIEW
Index | Loc.Permit A/B Time DeltaiuSec) Description BIC name Index Source Name Data Yalid
49 08:53:04+910869 0 L LUSER_PERMIT: Ch 4-BLM_UMNM BT-=F CIB.LISTE.L1.B1 CIB.LASY RE.E2 |true B
50 08:53:04+910869 0 [ USER_PERMIT: Ch 4-BLM_LINM: AT-=F CIB.LISTE.L1.B1 CIB.LASY RE.ET [true
51 08:53:04+910869 0 L LUSER_PERMIT: Ch 4-BLM_UMNM BT-=F CIB.LIST1E.L1.8B2 CIB.LUAZILZ B |true
52 08:53:04+910869 0 [ USER_PERMIT: Ch 4-BLM_LINM: AT-=F CIB.LIST1E.L1.8B2 CIBLAZILZBZ |true
130 08:53:04+910333 64 L USER_PERMIT: Ch 6-CIEDS Beam Z:AT-=F CIB.LAGY RE.B2 CIB.TZTE.U7 B2 |true
145 08:53:04+910335 a1} _ USER_PERMIT: Ch 6-CIEDS Beam 1:AT-=F CIB.LAG3LE BT CIB.LAGY RE.ET [true
1949 08:53:04+910368 ekt [ USER_PERMIT: Ch 2-LBDS-h2 TSUXEBT-=F CIB.LAGY RE.B2 CIB.TZTE.U7 B |true
200 08:53:04+910368 ekt L USER_PERMIT: Ch 2-LBDS-h2 (TS} AT -=F CIB.LAGY RE.B2 CIB.LAGY RE.B2 |true
228 08:53:04+310390 121 L USER_PERMIT: Ch 2-LBDS-h1 (TS} AT -=F CIB.LAG3LE BT CIBLSCS5.RE.. |true
2249 08:53:04+310390 121 [ USER_PERMIT: Ch 2-LBDS-h1 (TSU)XEBT-=F CIB.LAG3LE BT CIBLISCESLA. [true
240 08:53:04+310395 126 [ LUSER_PERMIT: Ch 6-CIEDS Beam 1:BT-=F CIB.LAG3LE BT CIBLMIZLUZET |true
328 08:53:04+911030 1671 [ USER_PERMIT: Ch 6-CIEDS Beam 2:BT-=F CIB.LAGY RE.B2 CIBLISCESLA. [true
655 08:53:04+912001 1132 L MASKED_PERMIT: Ch 14(BETS TCD@ heam-ZET-=F |CIE.LJAGILE.BZ CIBLM3Z IR true
656 08:53:04+912001 1132 L MASKED_PERMIT: Ch 14(BETS TCD@ heam-Z3: AT-=F |CIELAGILE.BZ CIB.SRE.IMJZZ |true
BA1 08:53:04+912002 1133 L MASKED_PERMIT: Ch 14(BETS TCD@ heam-12:ET-=F |CIE.LAGT . RE.B1 CIBDS.UAGILE |true
BA2 08:53:04+912002 1133 L MASKED_PERMIT: Ch 14(BETS TCD@ heam-13:AT-=F |CIE.LUAGT . RE.B1 CIBLABILE BT [true
814 08:53:04+878590 67721 [ USER_PERMIT: Ch 3-LBDS-h1 (PLC)X:ET-=F CIB.LAG3LE BT CIB.LA43.L4 B2 |true =
814 08:53:04+878591 67722 L LUSER_PERMIT: Ch 3-LBDS-h1 (PLC): AT = F CIB.LAG3LE BT CIB.LA43L4 B |true
816 08:63:04+996112 86243 [ USER_PERMIT: Ch 3-LBDS-h2 (PLC):ET-=F CIB.LAGY RE.B2 CIBLABILEBZ |true
817 08:53:04+996114 86245 L LUSER_PERMIT: Ch 3-LBDS-h2 (PLC): AT = F CIB.LAGY RE.B2 CIBLISTA.L1.B1 |true
818 08:53:05+043736 132867 _f USER_PERMIT: Ch 4-BLM_UNM: EF =T CIB.LISTE.L1.B1 CIBLISTE.L1.B2 |true
8149 08:53:05+043736 132867 _f USER_PERMIT: Ch 4-BLM_UMM: AF =T CIB.LISTE.L1.B1 CIB.SRZIMJT.Z |true
820 08:53:05+043736 132867 _f USER_PERMIT: Ch 4-BLM_UNM: EF =T CIB.LIST1E.L1.8B2 CIB.SRT.E7.BT |true
821 08:53:05+043736 132867 _f USER_PERMIT: Ch 4-BLM_UMM: AF =T CIB.LIST1E.L1.8B2 CIB.SRZIMIT |true
822 08:53:05+069672 168803 _f USER_PERMIT: Ch 2-LBDS-h2 (TEUNBF =T CIB.LAGY RE.B2 CIB.SRT.E7.BZ |true
823 08:53:05+069673 168804 _f USER_PERMIT: Ch 2-LBDS-h2 (TEULAF-=T CIB.LAGY RE.B2 CIB.SREIMJZ |true
824 08:53:05+076791 165922 _f USER_PERMIT: Ch 2-LBDS-b1 (TEUNBF =T CIB.LAG3LE BT CIB.SR3.E3ET |true
824 08:63:05+076791 165922 _f USER_PERMIT: Ch 2-LBDS-h1 (TEULAF-=T CIB.LAG3LE BT CIBDS.UAGT RE [true
CIB.SR3.EIEZ |true
CIB.LAZY RZE2 |true
FILTER CIB.LAZY RZE1 |true
CIBLAZILEBZ |true
[] Beam_Permit_Loop [ | Beam_Permit [ | Local_Permit [v]User_Permit [_|User_Permit_Glitch [v]Software [ |Mask [v]Masked_Permit CIE.LUARILE BT [true —
[ Disabled_Permit [] Channel_Enable []Test [|Power []Self_Test [ Time [|Safe_Beam_Flay [ Marker []Injection BICs E:EISEEFIEH‘?B; mg
Channel & [¢] Channel B [v] Beam 1 Beam 2 [ | Generator [ CIBDS CIE.LUA47.R4.B2 [true =
[N =N ST d




PM Buffer Verification

No communication errors

Markers in expert data show that data is correct

BLMLHC Debugging ki

DEBUGfiles | PMExpertFiles
Selected file analysis
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Markers out of synch @iteration (30this marker is 0000, expected marker is FFFF, lastmarker was DEAD
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BLMAI.O4R1.B2110_MBXW.A4R1

Complete PM buffer:

LHC Beam Losses Post Mortem Display
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Show Dump Indicators

Tue 20.09.2016

[]Show Labels

] Display Optics Elements
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BLMAI.O4R1.B2110 MBXW.A4R1

Zoom in the PM buffer just before the interlock request:

LHC Beam Losses Post Mortem Display
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SR1.C, Card 10, Channels 09-14
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CONCLUSIONS

04/10/2016



Summary

None of the channels involved has shown any abnormal behaviour since
the event.

m Issue cannot be attributed to SEU, broken card or wrong decoding of data
= each channel is independent and
= excessive check in the data correctness is done.

m Issue is localised
= Some channels in other locations have minor losses at the same time, but
most probably coincidence (noise) or crosstalk.

Loss mechanisms cannot explain it (at least this is what experts claim)

One probability (very low) is external coupling, but
= cable adaptors for the extensions and detector are isolated
= difficult to think how this would work to create such signals






