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Definition of essential and auxiliary

Essential circuits are connected to unmaskable input of BIS
=> BEAM DUMP under any condition (including safe beams)

Auxiliary circuits are connected to maskable input of BIS

=> BEAM DUMP if unsafe beams (can be masked on the BIS
when running with safe beams)

NOTE: No difference between Essential and Auxiliary
definition with unsafe beams!

None of the above => no impact on beam
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Interface to the Beam Interlock System

Redundant beam dump request propagation to the BIS
XILINX XC95144 CPLD for faster transmission of unmaskable signals

Max 16 Inputs / Patch Panel SIEMENS 319 CPU
Max 96 Inputs / Total :
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MATRIX

ESSENTIAL CIRCUITS ESSENTIAL + AUXILIARY CIRCUITS

UNMASKABLE BEAM MASKABLE BEAM
DUMP REQUEST DUMP REQUEST
OF THIS PIC OF THIS PIC
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Initial configuration (2009)

RB, RQD, RQF, RQX, RD1-4, RQ4-RQ10 as unmaskable (essential
for operation)

RCS, RQT%, RSD%, RSF%, RCBXH/V and RCB% (except
RCBCHS5.L8B1) as maskable (not essential with safe beam)

RCD, RCO, ROD, ROF, RQS, RSS no impact
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Modifications during Runl

RQSX3: Included in Maskable PIC configuration after trip

provoking fast orbit changes and beam losses in SR7 (event on
June 2011 — ECR 1203408)
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https://edms.cern.ch/document/1203408

Proposed changes for Run2

ROD/ROF: Trips on such circuits provoked several dumps due to EMC
on neighbouring circuits (typically RSF and RSD...) => MASKABLE

30-APR-11 8:20AM => Octupole circuit
ROD.A12B1 tripped due to fault in the [ e datareuss version: 040 Resporsieanszeriaatn . . . ~dm

- . MissingPC PERMIT———— ———Overvie W
a UXI I I a ry poWe r s u p ply' Th IS O n e WO u |d nOt RPLE LA FTG?CCGSXB RE C. ;ﬁﬂLleT B 5 MBE FRWFRGOCDMZ il C_| FQLV\JAI\J = ZDE‘ETZE:?' — ‘ZZ‘;EABE:ES@JDMS = 3‘;;”;”;3@““”1'“””15 = -1 5:‘:{2?8 = -
. ol - RPLBUART RCOXIRE C_PERMI RPMBE UA23 RSF1.A12B1 C_PERNI 5392971 50.74759 3411533 -19.81432 =
ABT.RCSSHIRE C. RMI RPMEE RR17 ROF A1ZB1 C_PERMS -202 81261 -201.82181 -201.82567 088653
trlgger the dump On It s OWn, bUt It tOOk RPLB.UABT RCTX3 RS C. RMI % MEE.UAZ3.RSD2 A12B1 ©_PERMI 96.53576 96.5755: 96.58214 4635
RPLB.UJ GO LT C. R RPLBUJ14 RCTH3 L1 C_PERMI o017 - u 119 - 2
H H UJ14 RCESX3LY C_PERMI RPLE | o - | o
down due to electromagnetic coupling as nsRcDoLT e s UeessrCeRots — Peremi (o i
UJ16 RCOSH3R1 C. RMI RPLEUAZT.RCOXIRZ ©_PERMI 5 10 2 -0.001
- . UJ16 RCOXIRT C. R RPLB UAB3 RCO! L8 C_PERMI |- 29! - 1 0.0013
well 3 more circuits RSF1.A12B1, e e 1 oo
UJ56 RCOSH3 RS C. RMI RPLE.UAZ2RCOXILI ©_PERMI 5 2 - 4l 8 -0.001 06
UJ56 RCOX3 RS . R R . - - 0.1
ROF.A12B1 and RSD2.A12B1, and the UJEE RESG R [FC_FERMITT ||| | Srls s stz —[Pc-rermT—Toooiar o : 9005
u. THIRS C_PERMI RPLBUSCEE RCOSKI LS C_PERMI 5 7 u ) 3 -0.00086
L RCOSH3 LS |PC. RMI RPLEUSCEHS.RCOXILE ©_PERMI 5 94 - 7. I § -0.00081
RSF1.A12B1 eve ntua”y dumped the bea ms USG55RCONALE_|FG_PERMI RPLB.UABI.RCSSHILE _PERMI 000073 0.00081 000149 0.00076
U RCEEX3LS |PC_PERMN RPLB.UJ14 RCOXIL1 C_PERMI -0.00079 0.00071 -0.00006 0.00073
. P u RCTX3 L C_PERMI RPLBUAZT RCOSH3R2 C_PERNMI -0.00148 -0.00138 -0.00074 000072 hd
some 70ms after the initial fault. s ke
RR17 ROF A12B1 [PC_PERMI ||| FoCsourcefiter | |
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Proposed changes for Run2

ROD/ROF: Trips on such circuits provoked several dumps due to EMC
on neighbouring circuits (typically RSF and RSD...) => MASKABLE

[ fuc-data.red >> Wersion: 0.4.0 Responsible: Markus Zerlauth “n'@ K
Missing PC_PERMIT Overview
FGU - FAULT B FGG FAULT |_MEAS @@ -30s [4] I_MEAS @@ -20ms [¢] | |_MEAS @ dumptime [4] | Difference [4] =
RPLB.UAZIRCOATZ C, R [=]|l R R17.ROD.A12B1 PC. Rl 45198337 -2352171 F35.17039 -487 16376 |
RPLE UAZZ.RCOSEXI, C_PERMI R R17.ROF.A12E1 PC_PERMI -461.883 -249.40057 F01.34242 260.63858 =
RPLE.UAZIRCOXILZ PC RMI PC iUl 8.25124 2,35561 49496 -49.75627
RPLE.UA23.RCS5X3.L2PC R PG RN 8.2514 B.44547 72123 [ 17
RPLB.UAZ3RCTX3L2 |PC, R PC. Rl 19524 20789 912, I 84
RPLB.UAZT RCOSK! C. Rl PC. adull 19601 63214 83828 I 73
RPLE UAZ7.RCOXIR2 |PC_PERMI r R17.ROTIZRI1BT IMING_EVI -70.95664 -71.04545 F71.03703 -0.48038
RPLE.UA27 RCSSX C R R17.RSS.A1281 Il 3y 0.00696 -0.15357 -0.29997 -0.3 2
RPLE.UA2T RCTX3.R2 |PC RMI 4 RA43U3LY Il 3y 31.03954 31.1593 31.25236 0.21282
RPLB.UAS3RCOATE C, R R17 RGTI3RIBT I VI -182 42648 -182.24544 F182. 26731 013818
RPLB UAZ3 RCOSXI C_PERMI 4 RA47US RS IMING_EVE 31.8023 3179376 31.76701 F0.13528
RPLE.UAS3.RCOXILE PC RMI - 4. RA43LIZ LY Indl 3 31.33055 31.3802% 31.39275 0.0622
RPLE.UAB3.RCSSX3.LEPC R AZ3RAT13.L281 Il 3y -0.4521 -0.34833 -0.41621 0.03589
RPLB.UAR3RCTX3LE |PC R R17.ROD.A12B2 I | V] 45198318 4510559 45104873 -0.03445
RPLB UAST RCOSK! C. Rl R17 ROTIZ2 R1B2 I 3 -13353378 -133 5663 133 6fifi45 -0.03267
RPLE UAST.RCOMIRE PC_PERMI PMEARR17 RATLT1.RTET IMING_EVE -26.25465 -26.22766 F26.23185 00228
RPLE.UABT RCSSX C R PTK.SR4.RA4TUIRL Il 3y 31.28057 31.28915 31.25874 -0.02183
RPLE.UABT RCTX3.RE8 |PC RMI PMBA.RR17.RQS.A12B2 Il 3y -10.08656 -10.06344 -10.06628 0.02028
RPLB.L COXILT |PC, R PHE UAGT ROD AB1 LIl 3 G047 1782 B0A7 1 GRS 8057 16043 -0.00877 hd
RPLB UJ14 RCSEXI L |PC_PERMI
RPLE.UJ14. RCTHI.LY C_PERMI
RPLBE UJ16RCOSK3 C RMI = FGC source fitter:
1 12 . I f . I f Current changes
3-APR-12 6:59PM => Internal failure o —_— I
4001 % o APMES.UAZS.REF2.AT2E1
\ |~ RPMBB.RR17 ROF.A1281
power converter ROD.A12B1 (due to AUX - e
power supply), requiring exchange of i
.
£
power module. Clean dump. g 7
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Proposed changes for Run2

ROD/ROF: Trips on such circuits provoked several dumps due to EMC
on neighbouring circuits (typically RSF and RSD...) => MASKABLE

(5 fgc-data-red >> Version: 0.4.0 Responsivle: Markus Zerlauth 7550 i i i i e e i e i o @
Missing PC_PERMIT vEview
FGC = FAULT FGC FAULT I_MEAS @-30s [A] I_MEAS @-20ms [4] \ I_MEAS @ dump time [8] | Difference [4]

RPLE.UAZ3.RCO.AT2 'C_PERMI A RPMBB.RR13.ROD.AS1B1 G, RMI 500.92957 -0.0384 -40.86984 -550.79938 |
RPLE.LUAZ3.RCO.ATZ, C_PERMI MEB.UAST.RSF1.AB1E1 C. RMI 85.46508 61.56915 90.07992 -35.38514 =]
RPLB.UAZ3.RCOSX3. 'C_PERMI MBB.RR13.ROF.AB1B1 C. Rl -509.92902 -508.02356 -507.86227 206674
RPLB.UAZ3.RCOXILZ PC_PERMI RPMEE RR13.RESAS1E1 C_PERMI -0.00212 L8714 61 31 65168
RPLB.UAZ3.RCSSHI.L2 PC_PERMI RPTK.SR4.RA4TUI.RL M1 2 1.62315 1.421 1.29619 [ ]
RPLE.UAZ3RCTX3L2 PC_PERMI RPTK.SR4 RA4TUZ R4 ]| a0 1.20803 1.25487 1.1 7 I 7.
RPLE.LUAZ7 RCOSKI... |PC_PERMI =] RPTK.SR4 RA43U2.L4 1| 3 1.23684 1.17367 1.1 &) u 1
RPLB.UAZT RCOX3.R2 |PC_PERMI RPMBARRT3RGTLITLIBT L1 2 T 203 171 ! 8
RPLBE.LUAZT RCEEX ' _PERMI RPTK.8R4 RA43U3.L4 IMING_Ev 04 .77/ .8 0.08083
RPLB.UAZ7 RCTX3.R2 |PC_PERMI MBARR13.RGTI3.L1B1 M1 2 5.95506 5.95531 B. 0.05284
RPLE.UAS3.RCOATS. 'C_PERMI MBB.UAST RSO AS1B1 ]| a0 138.65712 138.75665 138.70992 0.0528
RPLE.LUAS3.RCOSKI... |PC_PERMI MBARR13.RQS.AS1E1 1| 3 10.88342 10,9082 10.83599 -0.04745
RPLB.UAB3.RCOX3.L8 \PC_PERMI [ MBB.RR13.ROF.AB1B2 L1 2 -509.92966 -509.89655 -509.89404 0.03561
RPLB.LUAS3.RCESX2.LE PC_PERMI MEB.UAZT.REF2.AB1EY IMING_Ev 85.46536 26.43112 85.43253 -0.03283
RPLB.UAB3 RCTX3.LE 'C_PERMI TLUSC55.REE0L.CMS M1 2 18163.99219 18164.00195 18164.01758 0.02539
RPLB.UAST RCOSK. 'C_PERMI MBB.UAST RSD2.A81B1 T 2 13865712 1386761 138.68147 0.02435
RPLE.LUAST.RCOXI.RE PC_PERMI MEB.RR13.ROD.AS1B2 1| 3 ’?UQ 9292 |?EIQ.95 35 ’?UQ 95178 0.02258
RPLB.UABT RCSSX 'C_PERMI RPMBARRIIRATIZLIBT L1 2 ‘753 47678 |rﬁE 4734 ‘rﬁE 49862 -0.02184
RPLB.LUAS7.RCTX3R8 |PC_PERMI RPHH.UAGT RO4.REE2 IMING_EV ‘1439 57703 |1 439.50766 ‘1 439.99631 0.01929 hd
RPLB.UJT4 RCOX3.L1 'C_PERMI
RFPLB.UJ14 RCESX3.L1 |PC_PERMI
RPLE.UJT4.RCTHALT |PC_PERMI o | Fecsourcefien [ ]
Current changes

400 | RPMBBRR1ZRSSAS1E1
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. _
11-JUN-12 17:01PM =>Trip of ROD.A81B1 . . | | |
17:01:04.500 17:01:05.000 17:01:05.500 17:01:06.000 17:01:06.500
TIME
(RR13), followed by ROF.A81B1 and

RSF1.A81B1 looks like a SEU.Under
investigation by the MPE experts.Clean
dump.

|.Romera - TE/MPE




Proposed changes for Run2

RCBCHS5.L8B1: Circuit repaired and back to operation => MASKABLE

Highly resistive circuit (around 22 mohm) on the cold side at 4.5 K. It
was replaced by a nc circuit during Runl...

RQS: Proposal to be included in MASKABLE configuration

From M. Giovannozzi “to correct the beam coupling, these circuits have
the same function as the RQSX3, which were included in the PIC
configuration”

No evidence of beam dumps found during Runl in PostMortem DB
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How to deploy new configuration...

Apply changes to reference DB

Generate configuration data (script)

Download new configuration to PLC,
MATRIX and WinCC

Repeat commissioning procedure e —— 5

Infrastructure

Devicei

propeniels
-— |
R

SCADA

Time estimated for changes: 2 days!

Industrial
controllers

-

Programmable
¢ Logic Devices
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