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Protec

Changes in Powering Interlocks
during X-mas shut-down



Changes during X-mas shut-down

= Firmware upgrade in all 36 PIC PLCs

= Possibility for extended diagnostics (e.g. in case of memory corruptions on
CIP.UJ14.LL1 on 11-AUG-10 06:00 PM,...)

= Lab tests ongoing, will be transparent

= Upgrade of PIC PVSS SCADA, including two relevant new features

=  AUTOMATIC HEATER DISCHARGE: in case of loss of >=2 heaters for MB and >=1
heaters for individually powered magnets (IPQ, IPD, IT)

= Validation prior/during HWC phase

= SECTOR_ACCESS: Procedures released and mechanism integrated into in LHC
sequencer

= Validation during HWC phase

= Replacement of CIPAA board in CIP.UA87.AR8 which was exchanged following incident
in mid September 17t

=  Complete re-commissioning during HWC phase
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Y Hardware (re)-commissioning
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CIRCTIT
NAME

'RCBXHLR1
'RCBXH2R1
'RCBXH3R1
'RCBXVLRL
'RCBXV2.Rl
'RCBXVIRl
 RQSX3Rl

LAST PASSED
TEST

TESTS
EXEC

LAST
EXEC

WG /11 0

PCL

PCCS | PICZ CRYO-OK | PIC2 QPS-OK | PIC2PC PERMI

PICZ POWEETHG FAILTUTEE

N 11 )

|PcL

pEEs | PIC2 CRYO-OK | PIC2 QPS-0K | TICA PE DERMI

PICZ POWERTHG FATLUTREE

NiigRaARR 0111 07)

PCL

PCCS | PICZ CRYO-OK | PICZQPS-OK | PIC2 PC PERMI

PICZ POWEETHG FAILTUTEE

N 11 )

|P|:L

PrECS | PIC2 CRYO-0K | PIC2 QPS-0K | PIC2 PC PERMI

PICE POWERIHG FAILUEREE

NiisgsmaE 0111 0%)

BCL

PCCS | PIC2 CRYO-OK | PIC2QPS-OK | PIC2 PCPERMI

PIC2 POWERETNG FAILTTEE

N 11 )

|P|:L

PrECS | PIC2 CRYO-0K | PIC2 QPS-0K | PIC2 PC PERMI

PICE POWERIHG FAILUEREE

NG 0112 0%)

BCL

PCCS | PIC2 CRYO-OK | PIC2QPS-OK | PIC2 PCPERMI

PIC2 POWERETNG FAILTTEE

PIC2 CIRCUIT QUEHCH WI& QP S

PICZFAST ARORT RE( W14 PIC

PIC2 TEST H'W LIMES

pes [BHOES] rro |

PIC2 GLOEAL PROTEC. MECH

PICZ CIRCUIT QUEHCH WI& QP S

PICZFAST ABORT EE( WIA PIC

PICZ TEST HW LIME:S

pcs [BHOER PHO |

PICZ GLOEAL PEOTEC. MECH

PIC2 CIRCUIT QUEHCH WI& QP S

PICZFAST ARORT RE( W14 PIC

PIC2 TEST H'W LIMES

pes [BHOES] rro |

PIC2 GLOEAL PROTEC. MECH

PICZ CIRCUIT QUEHCH WI& QP S

PICZFAST ABORT EE( WIA PIC

PICZ TEST HW LIME:S

pcs [BHOER PHO |

PICZ GLOEAL PEOTEC. MECH

PIC2 CIRCUIT QUEHCH WI& QP S

PICZFAST ARORT RE( W14 PIC

PIC2 TEST H'W LIMES

pes [BHOES] rro |

PIC2 GLOEAL PROTEC. MECH

PICZ CIRCUIT QUEHCH WI& QP S

PICZFAST ABORT EE( WIA PIC

PICZ TEST HW LIME:S

pcs [BHOER PHO |

PICZ GLOEAL PEOTEC. MECH

From PIC side, re-commissioning after short shut-down or HW intervention on interlock

PIC2 CIRCUIT QUEHCH WI& QP S

PICZFAST ARORT RE( W14 PIC

PIC2 TEST H'W LIMES

PCS |PHOAE |PHOAS |

PIC2 GLOEAL PROTEC. MECH

systems should be considered identical (aiming at full automation)

Goal of re-commissioning is to re-test all HW interlock functions + (eventually SW
interlocks if relevant changes have been applied) ~ 2000 tests

Drop SW related tests (tbc with other system experts), drop PIC1, drop PC Permit test (as

exercised in all other tests) -> implicit validation via Logging, ...



@ Tests prior/during beam commissioning

= Possible modification of PIC-BIC configuration after HWC period (NC circuits have to be
re-included in the configuration), either way a re-validation is advisable

= Use of automatic tools, estimate ~ 4-5 hours for all machine ?
* Preparing integration into LHC sequencer for regular execution

] https://espace.cern.ch/LHC-Machine-Protection/Lists/MachineProtectionList/Resume.aspx

@ System : LBDS (1) ;l
8 Sysem : PIC{1)
= Phase ; System IST (35
@ Sysem : 8IS {8)
© @ System : BLM (12)
—
) 8 System : Colimation (4)
E & System : FMCM (4)
g B System : PIC(9)
Faiure of Essential Crewit @ 19/11/2008  19/11/2009 896390 Markus Test successfully done for all creutts in all PICs, see attached s shest Al S- Afer Dore
o removes PIC User_Permit Zarlsuth for datails, Shutdown
| Az agreed with Jorg we'll not repest the tests systematically after the
January sherdonn,
o Time resporse of PIC-BIS () 19/11/2008  19/11/2009 895350 Markus Test successfully done for l cireuits in all PICs, see anached s shest Al S- Afr Dore
—l for unmaskable inputs Zerluth for details, Shutdown
N s agresd with Jorg we'll ot repest the tasts systematically afer the
M January shut-down,
i Filure of Essential or @ 1511/2008 19112009 895350 Markus Test successfully done for l cireuits in all PICs, se= anached s shest Al S- Afar Dore
o Awiliany circuit removes Zerluth For detzi, Shutdowm
) PIC User_Permit
(Vp) As sgreed with Jorg we'll not repest the tests systamatically sfisr the
. January shut-down,
o Logging for Essential and 19/11/2008  19{11/2008  £56350 Markus OK, changes of signals have basn verfissd in the PIC archive and teh Al N - Never Dore
i Audliary circu Zerkauth Logging system during the tests.
Timeresponse of PICEIS @ 19/10/2008  19/11/2008 895380 Markus Test successfully done for al cireuits in all PICs, see atached s sheet S- Afer Dore
— for maskable inputs Zerlauth for detaik, Shutdown
<& s 2greed with Jorg we'll nat repest the tests systmaticsly sher the
[ Iznuzny sherdown,
© Operator setting of PIC 19/11/2008  19/11/2008  §96350 Markus Tast OK, all fauhs ware provoked by removing parmit at the PIC Al S- Afer Dore
(a8 Usas_Permit 1o FALSE Zerlauth level, Shutdown
cC Az agread with Jorg we'l not repest the tests systematically sfter the
o January shutdown.
= PIC User_Permit on loss 19/1/2008  19/11/2008  §96350 Marks Test not applicabel here, masking i done t the BIC level, the all N - Never Done
- of cumentloap (Awilizn Zerlsuth Pawaring Intariock Sysiem has besr tesad today w comenthy send and
o Circuits) remave the USER_PERMITS for both, the maskzble and unmaskabel
Q channel,
fhar) PIC User_Permit on loss 19/11/2008  19/11/2008  £36350 Markus Test not applicabel here, masking is done at the BIC level, the Al N - Never Dore
o of current loop (Essential Zerlzuth Powesing Interlock System has been tested today to comectly send and
Grcuins) remove the USER_PERMITS for both, the masksble and unmaskabsl
— channal,
a Test of PLC and Matro: @ 20/05/2010 03/05/2010 Markus Tests have been done using the sutomated bis<heck program of Tvan, Al 5 - After Dane
Configuration Zerkauth Al checks where sucoessful, with the exception fo super-locked circuits Shutdown
()] and some pre-condition checks (due to nonseady adjacent points).
= =
% | E’; Lacal intranet |fn T ‘ Hes% v
© 4
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Fast Magnet Current Change Monitors + WIC
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= FMCM

* No HW nor SW changes foreseen for X-mas shut-down

= No need for repetition of tests @ injection, would like to propose some type tests
(end-of fill) for 4TeV with at least one RD1, RMSD -> If end-of-fill no dedicated time

needed, otherwise 2 ramps

= WIC
= No HW changes foreseen for X-mas shut-down
= Tbc: Relocation WIC from US85 to UA83
= Interlock checks (cabling, etc...) as part of HWC
= PVSS upgrade with new CIBU tests interface
=  WIC-BIC tests with automated tools (1 hour)

4 1 - CIBU info: CIWLR7

CIBU connections detail

— AUTOMATIC CIBU TEST - INTERFACE

Testhodk ] Fest
PLC FM3521 FhA 352 2
A | | |
B O O O
— P¥55to PLC - COI
Test Mods D
PLC FM3521 FhA 352 2
A | | |
B O O O
— PLC OUTPUT
Test Mode D
PLC FM3521 FM352 2 SLIK
A o =& =W & & = O
B O & B =z N = |




