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Beam dump after losing PP_60A

25.0c¢t.2012 16:23:18.685 => Beam dump at stable beams

Reason: Orbit correctors switched off before the dump

[] bic_eventseq >: Version: 0.4.11 Responsible: lvan Romera Romirez
HEADER. SUMMARY
System BIC llpmAnalysisModuleversion 0.4.11
Clazs EvENT _SEQ A|| Anabysis result description First USE_PERMIT change: Ch 11-BLM _MSK: AT -> F on CIB.SR7.57.B2
Source 154 | Triggered BIC inputs Ch 11-BLM_MSK{57.B2), Ch 11-BLM_MSK(E7.B1), Ch 2-LBDS-h2 (TSU)(EE.B2), Ch 2-LEDS-k1 (TSU)...
Evant stamp 1623 18.682 25/10/12 || Bearm 1 propagation delay 1o LBDS 26000 ns
Yersion 0.4.11 ;|| Beamn 2 propagation delay 1o LBOS | 27000 ns
Encoding BICEYEMNT _SEQ | OVERALL 28 BICs triggered walid PM data
Qualifier !
Analysis flags  |[NORMAL]
EVEMT O%ERNIEW SOURCE OWERVIEW
Index |Loc. Permit AfB Time Delta(uSec) Cescription BIC name | Index Source Mame DataValid |
135 16:23 18+682038 Q USER_PERMIT: Ch 11-BLM_MSK: AT -5 F CIB.5R7.57 B2 - CIB.UJS6.R5.B1 true -
196 16:23 184682038 o] [_ USER_PERMIT: Ch 11-BLM _MSK: BT -= F CIB.5R7.57 B2 CIB.UABS LB.B2 true
147 16:23 18+ 682020 1 [ USER_PEEMIT: Ch 11-BLM_MSK: AT -> F CIB.SEF.S7.RBL CIB.UJ5&.R5.B2 |true
138 16:23 184682029 1 [ USER_PERMIT: Ch 11-BLM _M3K BT -> F CIB.3R7.57.BL CIB.UASZ LB.B1true
256 16:23 18+682 087 449 L USER_PERMIT: Ch 2-LBDS-b2 (TSUxX BT -> F CIB.UAGT . RE.B2 CIB.US15.L1.B1 [true
257 16:23 18+ 682087 44 [ USER_PEEMIT. Ch 2-LBDS-b2 (TSUy: AT -» F ClB.UAST RE.B2Z CIB.US15.L1.B2 |true
283 16:23:18+682110 72 {_ USER_PERMIT: Ch 2-LBDS-b1 (TSU: BT -= F ClB UAGE LERL CIBSRF.S7.B1 jtrue
284 16:23: 18+682110 72 [ USER_PEREMIT: Ch 2-LBDS-h1 (TSU)y: AT -» F ClBUAGZ.LEEL CIB.5E7.57.B2 |true
307 ‘ 16:23 184682124 B [_ USER_PERMIT: Ch 11-BLM_MSK: AT -5 F ClBUAGE . LERL CIB.USC55. L5 . true
308 16:23 18+ 682124 B {_ USER_PEEMIT. Ch 11-BLM MSK: BT -= F ClBUASE LERL 5 CIB.UAST RE.... [true
309 16:23 18+682125 87 [ USER_PERMIT: Ch 11-BLM_M3K AT - F CIB.UAGZ.LE.B2 T CIB.UASY RE.... true
310 16:23:18+682125 a7 [ USER_PERMIT: Ch 11-BLM _ MSK: BT ->F ClB.UAGZ.LE.B2 CIB.USCS5.L5... true
613 16:23 184682357 319 [_ USER_PERMIT: Ch B-BPMs L&R syst'A” AT -= F CIB.UAGT RE.B2 CIB.US15.R1.B1true
G20 16:23 18+ 682360 322 {_ USER_PEEMIT. Ch B-BPMs= L&F sywst' AV BT -> F CIB UAST RE.BZ CIB.US15.R1.B2 true
748 16:23 1846825323 495 [ USER_PERMIT: Ch 10-BPMs L&R svst.'B" AT -> F ClB.UABZ.LE.B2 CIB.UJ22.U2.B2 [true
757 16:23 16+682569 531 [ USER_PERMIT: Ch 10-BPMs LER syst.'B" BT -> F CIB.UAGS . LE B2 CIB.UJ33.U3.B1 true
1181 16:23 18+ 683142 1104 {_ USER_PEREMIT. Ch B-BPMs L&R swst'AL AT -> F ClB UAST.REBL CIB.UAES. LE.B2 true
1183 16:23: 18+ 683146 1108 {_ USER_PERMIT: Ch 8-BFMs L&R syst.'A BT -» F ClB UAST.REBL CIB.UASS. LE.B1 true =
1132 16:23:18+683173 1135 [ USER_PERMIT: Ch 10-BPMs LER svst.'B BT -> F ClBUAGZ.LEEL CIB.5E2Z.53.B2 [true
1193 16:23 184683177 1129 [ USER_PERMIT: Ch 10-BPMs LER syst.'B" AT -> F ClBUAGE . LERL CIESES.INJZ.1 [true
1427 16:23 184734705 S2E6T [ USER_PERMIT: Ch 11-BLM_MSK. AF -> T CIB.SETF.57.B2 CIBSE3.53.B1 |true
1428 16:23 184724705 52667 _ | USER_PERMIT: Ch 11-BLM_MSK. BF -> T CIB.3R7.57.B2 CIB.3RZ2.IMJ1.1 [true
1423 16:23 18+734706 52668 [ USER_PERMIT: Ch 11-BLM_MSK: AF -> T CIBSR7.57.BL CIB.UAGY RE.... true
1430 16:23 1847347086 52668 [ USER_PERMIT: Ch 11-BLM _MSK: BF -> T CIBSR7.57.BL CIBSEZIMJ1.2 |true
1431 16:23 18+ 750617 GEETS {_ USER_PEREMIT. Ch 3-1BDS-b1 (PLCE BT -> F ClB UASE LERL CIB.UAET RE.... true
1432 16:23 184750617 BE57S [ USER_PERMIT: Ch 3-LBDS-h1 (PLC): AT -> F ClB.UABZ.LEEL CIB.UAZZ L2.B2 true
1433 16:23 18+761680 79642 [ USER_PERMIT: Ch 3-LBDS-h2 (PLC): BT -» F CIB.UAGT . RE.B2 CIB.CCR.LHC.B1true
1434 16:23 18+ 7&1683 FHE4E _ USER_PEEMIT. Ch 3-LBDS-b2 (PLC) AT -> F ClB UAST REBZ |7 CIB.UA4T R4, |true
[4] Il ] CIB.UA47 R4, rue
CIB.UA23 L2.B1true
FILTER CIB.CCR.LHC.B2 true
[] Beam_Permit_Loop [ ] Beam_Permit [ | Local_Permit [v] User_Permit [ | User_Permit_Glitch []Software [ ] Mask Masked_Permit CIE. UA43 L4.B2 true
[ Disabled_Permit [_| Channel_Enable [ ] Test [ | Power [ ]Self_Test [ ] Time []Safe_Beam_Flag [ Marker [ Injection BICs E:gg?:é t‘;‘g; I:EE
Channel A [v] Channel B Beam 1 Beam 2 [ | Generator CIBTZ7& U7 Bljtrue
CIB.SEE.INJ2.2 |true =




60A interlock implementation

No hardware interlocks for 60A orbit correctors

Protection guaranteed by Power Converters

Interlocks to avoid unnecessary quenches of magnets and
current leads and to help operations

PC_PERMIT_60A derived from cryogenic and powering
conditions and sent via GMT to EPC gateways
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Beam dump after losing PP_60A

25.0c¢t.2012 16:23:18.685 => Beam dump at stable beams
16:20:38 => Ethernet switch communication problem with PIC in AL6

TECHNET of type Universe
| Information I Interfaces I eighbors | Alarmsl Events |
v :Show -
1556 event(s) from 25-Oct-2012 13:00:00 CEST - 25-Oct-2012 19:00:00 CEST
Severity Created On + Name Event Created By Cleared On Cleared By

hpicfUsrAuthWMAFailVlan = 1
hpicfUsrAuthWMAFailPort = 4
hpicfUsrAuthWMAFaIMAC = 00:0e:8c:f7:52:86
Alarm number 2433065 with probable cauze id 0x10701 generated for device System
p26513-1-ipz-s3c44-1 of type m4<oc, The severity of this alarm is MAIOI

25-Oct-2012 16:20:38 CEST p2613-1-pz-s3c44-1

W Major |25-Oct-2012 16:20:38 CEST 25-0ct-2012 16:26:11 CEST System

An "hpicfPortSecAuthFailure™ event has occurred, from HPProCurve device,
named n?12-1-4n5-shn2l-1.
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Beam dump after losing PP_60A

25.0c¢t.2012 16:23:18.685 => Beam dump at stable beams

16:20:38 => Ethernet switch communication problem with PIC in AL6
16:23:16.958 => Loss of the PC_PERMIT_60A in sector 56
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Beam dump after losing PP_60A

25.0c¢t.2012 16:23:18.685 => Beam dump at stable beams

16:20:38 => Ethernet switch communication problem with PIC in AL6
16:23:16.958 => Loss of the PC_PERMIT_60A in sector 56
16:23:18.040 => Slow power abort received by 60A Power Converters
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Beam dump after losing PP_60A

25.0c¢t.2012 16:23:18.685 => Beam dump at stable beams

16:20:38 => Ethernet switch communication problem with PIC in AL6
16:23:16.958 => Loss of the PC_PERMIT_60A in sector 56

16:23:18.040 => Slow power abort received by 60A Power Converters
16:23:18.685 => Beam orbit affected and beams dumped by BLMs in SR7




What we saw in PVSS...

Sector: 56

CIP.UJ56.AR5:POW_SUB_OFF

CIP.UAG3.ALG:POW_SUB_OFF

Cryo conditions 60A

CIP.UAG3.AL6:CRYO_OK_PP60A

—— Value send
CFP_SHC

60A POWER PERMIT ENABLE —

CIP.UJ56.AR5:ST_BINFO_B1B2

Beam info

60A POWER PERMIT PVS5 SCRIPT

60A POWER PERMIT CMW READBACK - @ o o w \Valueread




But logic implemented...

Sector: 56

CIP.UJ56.AR5:POW_SUB_OFF

P_UJ56_CIP.

CIPUJ56.AR5.CRYO_OK_PPE0A

CIP.UAG3.ALG:POW_SUB_OFF

— — Value send

60A POWER PERMIT ENABLE

CIPUJ56.AR5ST_BINFO_B1B2

CIPUAG3.AL6:ST_BINFO_B1B2

60A POWER PERMIT PVSS SCRIPT

60A POWER PERMIT CMW READBACK - @ m Value read




Similar events without beam...
9.04.2010 2h25 / 19.06.2010 11h54 (Sector 56)

Network communication problem again in S56
This time without beam in the machine

Sector: 56

CIP.UJ56.AR5:POW_SUB_OFF

S7_PLC_CFP_UJS56_CIPARSALARM

CIP.UJ56.AR5:CRYO_OK_PPG0A

CMW_CIPC_CFP_SHC6_ARCS56:ALARM

CIP.UAG3.AL6:POW_SUB_OFF

PLC_CFP_UA63_CIPAL6:ALARM

CIP.UAG3.AL6:CRYO_OK_PPG0A

CMW_CIPC_CFP_SHC6_ARC56 ALARM

60A POWER PERMIT ENABLE

CIP.UJ56.AR5:ST_BINFO_B1B2

S7_PLC_CFP_UJ56_CIPARS:ALARM

CIPUAG3.AL6:ST_BINFO_B1B2

S7_PLC_CFP_UAG3_CIPALGALARM
60A POWER PERMIT PVSS SCRIPT

60A POWER PERMIT CMW READBACK

CMW diagn

Value send

Value read

Sector: 56

CIP.UJ56.AR5:POW_SUB_OFF

S7_PLC_CFP_UJ56_CIPARS:ALARM

CIPUJS6.AR5:CRYO_OK_PP60A

CMW_CIPC_CFP_SHC6_ARCS56:ALARM

CIP.UAG3.ALG:POW_SUB_OFF

S7_PLC_CFP_UA63_CIPAL6:ALARM

CIP.UAG3.AL6:CRYO_OK_PP60A

CMW_CIPC_CFP_SHC6_ARCS56:ALARM

60A POWER PERMIT ENABLE

CIP.UJ56.AR5:ST_BINFO_B1B2

CIPUAG3.AL6:ST_BINFO_B1B2

S7_PLC_CFP_UJ56_CIPARS:ALARM

S7_PLC_CFP_UAG63_CIPALG:ALARM

60A POWER PERMIT PVSS SCRIPT

60A POWER PERMIT CMW READBACK

CMW diagnostic: OK

Value send

Value read




Conclusions

= Beams would have never dumped with correct PVSS logic due
to a communication problem affecting a single PIC!!

= PVSS logic will be corrected during LS1

= Redundant software interlocks?
= 1%t proposal:

= PCinterlocks not fast enough to detect that situation (= 500ms)
= PCinterlocks only active (so far) when PC at IDLE, ARMED and RUNNING states

= 2" proposal:
= PVSS could also request a SLOW POWER ABORT to all PICs in the sector
= PIC would also trigger a beam dump before loss detection
= Protection features cannot depend on PVSS availability



Outlook

Access powering interlocks



Access Powering Interlocks

After the incident in September 2008, new rules for access applied

Existing software interlocks prevent powering above phase | current limit
(1kA all circuits, 100A for RB) and send slow power abort on PIC if needed

Logic based on a sector-by-sector basis, i.e: 8 independent signals...

Combines access &

SIS powering flags fo
poveering permtit
\ Fowering
\ interlock
*, i
AN |

Access zone states PLC-FV55 comm

(over CMWEIMS) | (UNICOS, Ethernet)
ﬁ\ © [Pcpvss) |

\i ______ Powering Phase ITT

flags (over CMW)

PC currents
!
“\‘-
m_“‘

Compares currenis io
powering Ill phase




Weakest link...

Main problem: Long (unreliable) chain of different SW components to
connect to ACCESS signals

Still, interlock worked always as expected (fails safe)

Improvements done: Masked when BEAM ON

Possible further improvements: Shorten SW chain by including JAPC publisher in TIM server

LASS TIM Used to provide the
DA JMS >

PLC Q server sum signal per

sector (GS/ASE)

A J

PIC SIS [ japc [ JAPC & IMS
publisher

\ —
\v/

Used to publish the access conditions to the SIS (BE-CO)

Courtesy of L.Ponce — see Chamonix 2010



Interlocks renovation

It requires an additional PLC at the PIC side (CCR)
Communication between LACS and PIC-PLC via hardwired signals
PIC-PLC will publish access status to CMW

PIC-PVSS will log all access interlock transitions

ECR approved (EDMS 1246780)

Combines access &
SIS powering flags fo
powering permit



https://edms.cern.ch/document/1246780

Outlook

Global protection mechanisms



Global protection mechanisms

Protection mechanisms to avoid quench propagation to neighbor magnets

Circuit configuration downloaded to Powering Interlock Controllers

During HWC campaigns such global protection is a bottleneck for testing!

Proposal is to make the Global Protection Mechanism configurable via PVSS

Masking clearly visible from PIC SCADA system

IO Statu
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Other activities

= PIC:
= R2E relocation of 9 PICs to UL14/16 and UL557
= Re-commissioning of UPS hardware links following UPS renovation

= FMCM:

R2E relocation of 1 FMCM from UJ56 to USC55

Close collaboration with EPC to improve immunity against electrical
network perturbations

Controls renovation in SPS transfer lines



Thanks for your attention

References:

60A Powering Permit lost and beams dumped on beam losses
(http://issues/browse/TE-MPE-COMS-379)

Improvement of transmission dependability for the Power Permit of 60A DOC
(https://edms.cern.ch/document/944765)

ECR-Change of the Interlocking of Powering and Access systems
(https://edms.cern.ch/document/1246780)



http://issues/browse/TE-MPE-COMS-379
https://edms.cern.ch/document/944765
https://edms.cern.ch/document/1246780
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