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Outline

» Status of collimator controls

* Result of remote commissioning
*Beam commissioning at TI2
*Open issues

 Conclusions

See also: Ralph's talk
OP Cold-checkout meeting of Nov. 2007
M. Jonker at the E-LTC of Feb. 2008
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———— LHC Collimation

Top-level controls architecture

— -

e

L N L e - I
Specs (2006): 'Local copy

LCH-TCT-ES-0001-00-20 : Of CO” BDJI _____ -: Slngle Colllmator
Data logging ALARM | 7777 ! control unit
T ‘ | Single collimator
4 control unit
MCS | .| Collimator trim
roo oo > application
: Single collimator
: control unit
LHC sequencer ; »| LSATRIM (MCS)
v Control Database
| CO”SISTEHCV | (Drive hardware):
CnNecCkKsS I
EEEEEEEE (LSA) Settings | |Collimator
bommmmo ! I | database| |database
CSS CSS o CSS Major chan_ge since 2006: middle-
level architecture changed at the
I I I I I beginning of the 2008!

AB-ATB took over from AB-CO.
(See M. Jonker at E-LTC)
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Single collimator control unit ;

0686 ¥ LHC Collimator Control Application - MD 2007 (Device: "CSSInterface SP5.TEST")
File Settings More displays Help
Jaw corners | Positions/Angles | Increment | : 2 Yiews m = 88| | More _|
. _ . Beam loss data [07/11/07 15:05:39) A~
Settlngs p&‘ét.ﬁcg ents of single jaw corners
: - - 6.0E4 - ' -
. Y| —— BLM signal for beam-based
. _ 5064 alignment (beam commissioning)
ancel last S ﬂ
Left- DWW [mim] 0.0 _ i f
' ' stop alll | = +.0E4 7 l
= T‘ i‘l, T'
Right-UP [mm]| 0.0 Jaw edges - w 3.0E4 (J 1\ [ i\ Iﬁ
- = L] "
. [ ] Repeat times E 2.0E4 | \ ‘\
Right- DW [mm] 0.0_ i <or. = |
LHE‘_J i |
Switch statuses [ Ll I S S
Left Jaw Q@ue-m @urour  @ow-N @ ow-our 150320 150340  1504:00  15:04:20 150440 150500  15:05:20
Rightjaw @ uwe-iv @ ue-our @ ow-In @ DW-OUT | jaw positions [07/11/07 15:05:39] 56
Anti COLL Q ur & pown 30,00 |
Positions readout from the low-level DlSpIay Of I’equeSted SettlngS
20.00 -
VoTs  |~]  LemuUP 30333  GapUP  35.05 _ and all measured signals
— E 10.00-
Jaw edges |v Left DW -253.414 Gap DW  58.691 2
Jaw edges & )
|Ii'||'|r pos/ang E 0.00
Right UPF -30.593 Centre LIP -1 S
. % -10.00-
Rightow -30998  cenvre oA lCA] | 2
} 1 = 20,00
Display jaw: |v| Left Jaw (dashed) |+ Right jaw solid) reaOOUI
. = . : : - 30L004
Positions: [#¥|Settings |LVDT's |¢| Resolvers | | Motor steps ! . . . . . .
o ) i - 15:03:20 150340 15:04:00 15:04:20 150440 15:05:00 150520
ELM; W/BLM 1 [ JBLM2 [ JBELM3 [ IBLM4 [ |Log¥ time [hrcmmss)
‘Console
15:02:08 - Ready
15:02:08 - Ready, T
Beam tests in 2006. Deployed for ring and TL collimators since last year. .
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Updated version under construction

un or nor Run 2008 (Device: "TC5G.252. TEST") [=][o][x]

*%1 On-line display of interlock
"""""""""""" T warning and dump levels
.| Dump threshold More automatic interface to
| the database for configuration
‘ : (E. Veyrunes)
: ) _ﬁ! | 7 -

i .| Measured position '/ /-

BB B SR E RS EE RSN SRS SR SRR Ewy
T
e ]
-
j Lo [T S
L IS I,
b lls [ T S,
e gy
I T S T T

|||||||
094440 D9:45:00 09:45:20 09:45:40 09:46:00 09:46:20 0%46:40
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Fixed-display tool

lable Collimators Group
Unavailakle Collimators Group

Collimators in IP2 Collimators in IP3 Collimators in IP5 Collimators in IP6 Collimators in IP7

® @ TETH.-'-I-LZ.E].'I ®

® | TCTVA4LS5E1 | ®

First implementation by P. Nuno. Followed up by E. Veyrunes.
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B Trim Editor <2

Function-based settings

B ES

Displayed Function: TCSG.252.TEST, InterlockThresholdFunc#dump_inner_lefi_downstream, TCSG.252.TEST/ InterlockThresholdFunc#dump_outer_lefi_downstream, TCSGH)

2|

—= TCEG25DTEST / Requireddbs Pos tion Func#eft_downstream

S — Legend

—— TCSE252TEST finterbockThres hold Funo Sdump_inrer_left_downstream
TCEG252.TEST fieter bockThres bold Funcs@&du mp_outer_left_downstream
o TCEG2S2TEST /merbockThres bold Funowarming_inmer_lett_dowhstream
o TOSG252.TEST fleterbockThres hold Funcd#warning_ owter _left_downstream

%Trim

B @LHc |v |[@ep l- i op lv &
———e) el oy =
return

Eeam Processes 4 Eeams ] IPs  Families ParametersTypeGroups asy Parameters
injection- sectordS-pli_collvl *_"EB‘I [/1P1 TCSG PHYSICS : COLL JAW ) | sThreshold Funci@warning_ouier_lefi_upsiream =
injection- sectord5-plistefano_V1.injection-sectordS-pli.EPO B2 (P2 PHYSICS : COLL_BEOQpLics | kThreshold Funct#warning_outer_right_downstream,
ramp_5.3TeV_ IRSY Lramp_5.3TeV_ IRS.EPD [IP3 FHYSICS : COLL_WSIGMA «ThresholdFunci#warning_outer_right_upstream  —
ramp_5.5TeV_ IR5_V1 IP5 PHYSICS : COLL_EEParam 1AbsPositionFuna#left_downstream
ramp_5TeV_irs_v1 |IPG FHYSICS : COLL_BECentre HAbsPositionFunct#lefl_upstream
ramp_STeY_irs_V1&0_|START) [IP? PHYSICS : COLL. HalfGap.TOL dAabsPositionFuncifrighi_doanstream

] PHYSICS : COLL_HalfGap dAbsPositionFunct#right_upstream
ramp_STeY_irS_vV2&1665_[END] (T12 PHYSICS : COLL_NSIGMA_TOL hreshold Funcsdump_inner_gap_downstream
ramp_5TeV_it5__MCS_collimator_test HW SETTINGS : COLL MOTOR_TOLERANC | pyresholdFunci#dump_inner_gap_upstream
ramp_STeV_ir5_irl_v1 1 HW SETTINGS CULL_MDTGR_PUSITIE]_M /¥ hresholdFund#d _inner left downstream ¥
s, 109 =) _ K . TDREN - O
L Show hidden Select .. Selecl. || Se. Select All | Select All |
Setling part Value ® Target Correction Trim History Time base: ® SyperCycle O Cycle/EeamProcess

Cancel Last Trim

T I
0 200 400
| | O e | d

T
600

T T
1400 1600

_| Trim Expert Params

Graph | Table |
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Example:
Nominal ramp
functions for
the 5 TeV run
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Collimator TRIMapp

806 _ % Trim Editor

B @uwc |v| Ger |v| [lioP |v| |

Eeams IPs Families ParametersTypeGroups Parameters
El 173 TCLA | PHYSICS @ COLL JAW & TCLA.GL3.BE2/ InterlockThresholdFunct¥warning_outer_gap_downstream
B2 | PHYSICS ©: COLL_EEOptics | TCLAGLIS.EZ/ InerlockThresholdFuncbwarning. outer_gap_upsiream
PHYSICS : COLL_MSIGMA TCLAGLI.E2Z/ InterlockThresholdFunci#warning_outer_lefi_downstream
PHYSICS : COLL_EEParam TCLAGLI.EZ/ InterlockThresholdFuncswarning_outer_lefi_upstream
PHYSICS : COLL_EECentre TCLAGLI.E2/ InterlockThresholdFunctswarning_outer_right_downstream
PHYSICS : COLL_HalfGap_TOL = | TCLAGLI.EZ2/ InterlockThresholdFuncs®warning_outer_right_upsiream
PHYSICS : COLL_HalfGap TCLAGLI.E2/ RequiredAbsFPositionFunci#lefi_downstream
PHYSICS : COLL_MSIGMA_TOL TCLAGBLA.E2/ RequiredAbsPositionFunc#lefi_upstream
HW SETTINGS : COLL_MOTOR_TOLERANCE | | TCLAGLI.E2/ RequiredAbsPositionFunc#Fright_downstream
HW SETTINGS : COLL_MOTOR_POSITION w | TCLAGLI.E2/ RequiredAbsPositionFunc#right_upstream
Select All | Select All Select All Select All Select All
Setting part: ) Yalue ® Target ) Correction Trim History Time base: ® SuperCycle ' Cycle/EBeamProcess
Displayed 1 f B Priod P Dl 31 i [ r [0 P f | I 1 ol 1) outLe | do 1 b B dili [ ol
10 preseae . ".-uh-"““ 8 Trim
I Special selection panel to sort collimator by
————, -
0 ‘1-"‘"'1-...__
Beam, IP and type (E. Veyrunes, G. Kruk)
Abort T
B -
? |
| Legend | Cancel Las
—— TCLAGL3.E2 /InterlockTheeshold Func#dump_inmer_left_downstream
6 - —— TCLAGL3E2 /InteriockThe eshold Funcdu mp_outer 1eft_downsiream
~ TCLAGL3.B2 /InterlockThreshold Func#warning_inner_left_de wnstream
~ TCLAGL3.B2 /InterlockThreshold Funct#warning_outer_left_do wnstream
—— TCLAGL3.E?/ RequiredAbs Pos ition Func#ett_downsiream
5 -
dpply
4 B
I I I I I 1 I 1
0 100 200 300 400 200 G600 700 800
IRkl N E _| Trim Expert Pai
Graph | Table |
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(CuntextSelecliun rEquipSIatE |

Filtering on Particle Transfer: LHCRING

Hardware Group 1 Device Type

IR3-0QUADS :P LHC Collimator (1)
IR3-0QUADS-LEFT LhecTCDQgirder &)
IRS-QUADS-RIGHT :
IRS-SOUEEZE
IRE_ETY
LEDSIPOCmkbEL
LHC COLLIMATORS
LHC COLLIMATORS DR
LHC COLLIMATORS IRS
LHCE-DIFOLE
LHCh-dipole
MATCHING QUADRUPE
MATCHING SECTION D
MEE-Generators
MEE_IPOC_NI
MED- Generators :
MKQA B
4« ] '
Select All

Context: CollimatorinjectionEP_v1

Write commands

Parameter

Yalles

LOAD SETTINGS ) |DIMClientStatus MDICACguUisition_Serd. .
LOAD THRESHOLDS ] ]

EnergyThreshold 3 calibrationinProgress L]
EnergySimulation mdcErrars

InterlockThreshold |4

CSSCommand mdchtate WAIT MG _COMMARDS
ExpentC5S5Command mdciarnings

Stop arsErrars [PROFILE_OUT _OF_EM...
Disarm

SoftwareTrigger | [prs5tate AMCHREOROUS AT
Home il :

P M [y | |PrswWarnings

Execute write

settingslncoherents

[

State commands

Filter: K23 Read commands
HuiName Collimatorst | |CollimatorStatus
TCDIH.20607 |~ | |Status
TCDIH.29050 CssMotification
TCDIH.?9705 InterlockThreshold
TCDIH. 29465 3 MdcCommandCompletionst
TCDIV.29012 —| |ProfileMonitoringTimes
TCDIV.29234 PrsCummand(_:umpletiunSta
|
LEHG2 2 MESIR O CssMotificationPRS
HECSC.AR3.E1 RequiredAbsolutePosition
TC5G:4R6.E1 MeasuredCornerPositions
TCS5G.013.E1 InterlockThresholdFunct
TC5G.6R7.E1 RequiredyverticalQuota
TC5G.A4LY.E1 PositionTuning
TCSG.A4RZ.EL ExpertDriversRegisters
TCSG.ASL3.E? | |ExpertPostmortem
1| i [ ]| 1 | l [ ]
Select All Execute read

Execute state

Console |/Runnim_:| tasks |

=N L P gy ey ey e g ey ey Yy e )

DM Clientatatus (short: 1) === 0

mdcErrars {int: 1) === 0

preErrors (nt: 1) -- 2052

modcstate (int: 1) --= 1

prestate dnt 1) --» 1

prewfarnings (int: 1) --= 0

mdciarnings (int: 1) —-= 0
calibrationinProgress (boolean: 1) —-- > false

T

Check statuses, “drive” functionality
for settings and thresholds, software

trigger, disarm, stop, ....

| b

Looking forward to asses the operationability during the
cold-checkout...

S. Redaelli, LHCCWG, 20-11-2008
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What is behind...

‘Momentum\ Pgram_eter space for
settings in units sigmal

(trims at all levels possible!)

‘ 0

coll \ I-coll

Beam-based parameters
will be determined for each

Apertmm| m collimator with beam and
e stored in the setting DB

(now: nominal values imported
J1Pos | |J1ANngle J2Angle at the generation level)
@
|Mﬂmmﬂ|Mﬂmmﬂ‘Mﬂmmﬂ M4[mm]

Database definition of the parameter space and the associate
makerules maintained by D. Jacquet, great support from LSA team!
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Trim Editor

@ LHC |w| (GBr |+ |oPr |w| |

= ][]

Displayed Function: TCTH.4L3.E1,EEOptics#beta_x, TCTH.4L53.E1/EEOptics#beta_y

return
Beam Processes 4 Beams IPs Families ParametersTypeGroups Parameters

squeeze-R5-5.3Tevv1l.squeeze IRS_5.3TeV.EPOD :’El 1P1 |~ TCTH PHYSICS : COLL_JAW_TOLERANMCE  |=|TCTH.4L3.E1/BEOptics#alpha_x
squeeze_STeV_IR3_IR1E@D_[START] E2 P2 TCTV PHYSICS : COLL_JAW TCTHALSEL/EEOptics#alpha_y

IP3 PHYSICS : COLL_EEOptics =| | TCTHAL5.E1/EEOptics#beta_x
squeeze_STeV_IRS_IR1_02072008T0_[START] IPS = PHYSICS : COLL_WNSIGRMA | |[TCTH.4AL5.E1/BEEOptics#beta_y
squeeze_STeV_IRS_v2@0_[START] = IP6 PHYSICS : COLL_EEParam TCTHALS.E1/BEOptics#emit_x
squeeze_STeV_IR3_v2_260608 — IP7 PHYSICS : COLL_EECentre __|[[TCTHAL3EL1fEEOQptics#Femit_y

i bl IP8 — PHYSICS : COI1 _HalfGan TOl Bl
[ I | *] —_ > 4 Il [ Tv]
[|Show hidden Sel.. Sele.. Sele.. Select All Select All
Setting part: @ Target Trim History Time base: ® SuperCycle O Cycle/EeamProcess

1600 /
1400 - *_ /
B=0.55m

| Legend

1200 —— TCTHALS.BL/ BBOptics #heta_x
—— TCTHALS.BL / BBOptics #heta_y
1000
800 *
] n ] -__.d'
B'=11 m (inj optics) e
600 i
ol / o
_-.-F-F-.”_____.--' e ) |
200 - __________._-—--—__'__ =
T T T T T
0 200 400 600 800 1000
e {“? N

% Trim

[ | Trim Expert Params

LHC Collimation
4 Project

Nominal beta
| functions versus time
at the tertiary
collimators within a
sgqueeze “beam
process” at 5 TeV.

Optics V6.503 used.

TCT's do not necessarily
need to be moved (see
Ralph’s talk) but the
information will be there!

S. Redaelli, LHCCWG, 20-11-2008
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. i:" Query Oulpul i3 Query ' 'E: Wariable Hierarchies
Hierarchy Yariable Selection

Logging

¢ Wariable Search Variable Lists

| @ About |

I= ROOT
o @ ADE
o @ ATLAS
o & CHGS
o« @ CTF2
o @ Fundamental Data
o @ LEIR
= LHC
o @ BLM
o EPM
o= @ Beam Instrumentation
= @ Beam dumg
¢ = Collimators
3 = Positions
¢ =0l
- @ |Fl
- o P2
o= @ |P3
o @ |PS
e @ P&
3 = |P7
o @ TCLA
= @ TCP
¢ = TCSG
o Discretesentings
o DiscreteThresholds
@ FunctionSettings
2 FunctionThresholds
@ MeasuredCornarPositions
o Measuredverticalduota
o Quatasettings
o Status
o gxpertk DCDiIagnostics
o gxpertPRADIagnostics
= @ |PE
-~ @ B2
o= @ Kickers
o=@ MD
o= @ Power Converters
o= @ RF
o= @ Radiation
o=@ LHC HWC
o LHCBLM
o=@ LHCELMbeam 1
o=@ LHCELMbaarm2
o=@ LIMACZ
o=@ LINACS
o=@ P5
o= @ PSE
o=@ 5M1E
o=@ 5P5
o= @ 5P5-EA
o=@ 5YSTEM
o=@ T2
o @ TIE

.

|4

Variable Filters

sarme: (% Type: %

Search Hesults

Wanaole Mame | UES:FI]:I‘[IIIIF
TCSG. 252 TEST-MEAS_LIMIT _DUMP_INNER_CD  [value of dump li.. [mm
TC5G. 252 TEST - MEAS_LIMIT_DUMP_INNER_GU  [Value of dump i... jmm
TC5G.252 TEST MEAS_LIMIT_DUMFP_INNER_LD  [value of dump li .. mm
TCHG. 252 TEST MEAS _LIMIT_DUMP_IMKER_LU :'-.-':.4. ug of durmp li.. i
TCSG.252 TEST:MEAS_LIMIT_DUMP_INNER_RD  [Walue of dump Ii... [mm
TCSG. 252 TEST-MEAS _LIMIT _DUMP_INNER_EU  [walue of dump li.. [mm
TC5G. 252 TEST MEAS_LIMIT_DUMP_OUTER_GD  [Walue of dump i... jmm
TC5G.252 TEST MEAS_LIMIT_DUMF_OUTER_GU  [Value of dump li .. mm
TC5G.252 TEST MEAS_LIMIT _DUMP_OUTER_LD  [Value of dump li_.. [mm
TCSG.252 TEST:MEAS_LIMIT_DUMP_OUTER_LU  [Walue of dump Ii... [mm
TCSG 252 TEST - MEAS _LIMIT _DUMP_OUTEE_RED  walue of dump .. |
TCS5G. 252 TEST MEAS_LIMIT_DUMP_QOUTER_RU  [Value of dump li .. mm
TC5G.252. TEST MEAS_LIMIT_WARN_INNER_GD  [Value of warning... mm
TC5G.252 TEST:MEAS_LIMIT_WARN_INMER_CU  [value of warning... |mm
TCSG.252 TEST:MEAS_LIMIT _WARN_IMMER_LD  [Walue of warning.... [mm
TCSG. 252 TEST-MEAS _LIMIT WARN_INMER LU alue of warning. . |mm
TC5G.252 TEST MEAS_LIMIT_WARN_INNER_RD  [Value of warning, . |mm
MC5G.252 TEST. MEAS_LIMIT_WARN_INMER_RU __|Walue of warning. . mm
TC5G.252 TEST.MEAS_LIMIT_WARN_OUTER_CD  |Walue of warning.... [mm
TCSG.252 TEST-MEAS_LIMIT _WARN_OUTER_GU  [Walue of warning.... [mm
TOSG. 252 TEST - MEAS _LIMIT WARN_QUTEF_LD  [Value of warning. .. [mm
TC5G. 252, TEST MEAS_LIMIT_WARM_OUTER_LU  |Value of warning. . |mm
TCS0. 252 TEST MEAS _LIMIT _WARKN_OUTER_ED :'-.-':1 ue of warning. Irmm
TCSG.252 TEST:MEAS_LIMIT_WARN_OUTER_RU  |walue of warning.... [mm
TCSG.252 TEST.MEAS_LVDT _GD [LVDT position re.... [mm
TS0 252 TEST:-MEAS _LYDT Gl DT position re.. |mim
TC5G. 252, TEST MEAS_LVDT_LD [LVDT position re. . |mm
TC5G.252 TEST MEAS_LYDT _LU [LVDT position re.__ |mm
TCSG.252. TEST:MEAS_LVDT _RD [LVDT position re.... [mm
TESG. 252 TEST-MEAS VDT _EU DT position re._. \mm
TCSG. 252, TEST MEAS_MDCERRORS [Error state of M., |
TC5G.252. TEST - MEAS_MDCSTATE |State of MOC (pu...|
TCSG.252 TEST:MEAS_MDCWARNINGS [Warning state of .|
TCSG.252 TEST:MEAS_MOTOR_LD [Motor position ... [mm
TCSG. 252 TEST - MEAS_MOTOR_LU Motor position F._. |mim
TC5G.252 TEST MEAS_MOTOR_RD [Mator position r. . |mm
TCS5G.252 TEST MEAS_MOTOR._RU [Motor position r... |mm
TC5G.252 TEST MEAS_PROFILE_TIME [Time stamp fro... |ns
TCS5G.252 TEST:MEAS_PRSERRORS [Error state of PR... |
TS5, 252 TEST - MEAS _PRESSTATE State of PRS (pu
TC5G, 252, TEST MEAS_PRSWARNINGS [Warning state of
TC5G.252 TEST . MEAS_RESOLYER_LD |Resolver positio... |mm
TC5G.252 TEST MEAS_RESOLYER LU |Rasolvar positio... |mm

:Z Select All z Select Mone | | =F Add Selected

Lnit

Datanpe

MUK ERIC

[MUMERIC
[MUMERIC
[NUMERIC
INUMERIC

MUK ERIC

INUMERIC

MUMERIC

INUMERIC
INUMERIC
IMUMERIC

ML ERIC

[MUMERIC
INUMERIC
[MUMERIC

MUMERIC

INUMERIC
INUMERIC
INUMERIC
IMUMERIC

MUMERIC

[MUMERIC
[NUMERIC
INUMERIC
[MUMERIC

MUK ERIC

[NUMERIC
[NUMERIC
[MUMERIC
INUMERIC

ML ERIC

[MUMERIC
INUMERIC

MUMERIC

MIUMERIC
[MUMERIC
[MUMERIC
IMUMERIC
[MUMERIC

ML ERIC

INUMERIC
NUMERIC
INUMERIC

S. Redaelli, LHCCWG, 20-11-2008

About 13’000 collimator
logging variables entered in

the measurement and logging
databases (LHC+TI2+TI8).

Temperature (+500 variables)
will be added soon.

Special thanks to the work of
R. Billen, C. Roderick.

Thanks also to M. Gourber-
Pace, N. Hoibian
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Examples

—— TCRIH. 20607 MEAS_LWDT _LU —— TCRIH. 20607 5TATUS _MDCSTATE

MM

Collimator status
~—~__ (ARMED, MOVING, WAITING)

| N =

- Jaw position )

during ramp
execution

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
14:52 14:54 14:56 14:55 15:00 15:02 15:04 15:06 15:05 15:10 15:12 15:14 15:16 15:18 15:20 15:22
LOCAL_TIME

(BFIrRIIH T C[H. 2060 MEAS VDT _LU el ] = - |un-2008 150612720 hHll 7 S4243015560593
Data Set: [SEIc81S bl ] - |un-2008 150612 672 A 11 1558458107115 1678

—— TCDN. 2901 2:MEAS_LIMIT_DURMP_INMER_LL —— TCDM. 2901 2:MEAS_LIMIT_DUMP_OUTER_LU TCOM. 2901 2:MERS_LIMIT WARN_INMER_LL —— TCDM. 2301 2:MERS_LIMIT_WARN_OUTER_LU
TCDW. 2901 2:MEAS_LWDT _LU

ITim

Limit functions
(dump+warning)
are also logged for
each degree of
freedom.

T
17:15

S. Redaelli, LHCCWG, 20-11-2008 LOCAL_TIME
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" Special requirement for collimators

CERN

Timeseries Chart between 2008-07-14 14:00:00 and 2008-07-14 2000:00 (LOCAL_TIME

=YES B Y 2 [ ol ol 47 Axs Labels [¥]3D Chant Controls
P zuus-ulu: P [B] 2003-07-14 14:50:14.880 2008-07-14 144014128 We requeSted to IOg
; also the collimator
_ 5 sets of new settings (requested
requested positions and
osition thresholds).
functions Sets of 2D arrays sent

from LSA-TRIM are
recorded for permanent
storage.

Special thanks to N. Hoibian.

Setting par: ) Value @ Targer ) Correction

nnm:rt_dm-nsmam rT [ rrrrprr T T T T T T T \7

. ! Example of data
| TRIM settings from 7 P -
setting BD I arrays extracted |
‘ E ol from the database -
_ § . *
o \H,____-—f-"”""'rf!h e 3l _
| l.]_:.]'.:_ .w.lry__‘\lﬂlﬂﬂ 400 600 &00 inoo 1200 1400 1600 | : |
| Graph | Tabie | Coov o v b b b | Co e b LT
20 200 400 600 800 1000 1200 1400 1600

S. Redaelli, LHCCWG, 20-11-2008 Time along beam process [ s | 14
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Collimator LSA database

File Edit Script Results Yiew Tooks Help

DedEe Q-8 tBR v 74 v By
Bueiyl | D Cj D
select MADX name, RMNGLE, FAMILY, JAW_LEFT UP, JAW LEFT DOWHN, A eELErT . 2
Jaw_RIGHT up, SFUINREEREIeny, STCP_LEFT UP_OUT, STOP_LEFT_UP_IN, STOP_LEFT DOWN OUT, FEOM WHERE . ]
STOP_LEFT_DOWN_IN from collimator_info: 2 ESJINCT ggWNUH 10 Com plete Informatlon On
# | MADX_NAME ANGLE |FAMILY |JAW_ JAW JAW JAW | STOP_A_OUT STOP_AIN|  STOP_A_OUT STOP_A IN| ~ | caunte 15 MOT MULL 2
YR rcTH4RsE2 | OTCTH © A D B  -30.0086941625263 6.00326475447175 -30.0066941625263 6.00326475447175 poLcic the 2008 Systeml
2 TCOR.29012 o0 TCON B D A C  -2573179726805134 57GB275305801791 -257317972605134 5.76275305801791 User Dbiects | All Objects | DictObiects
3 | TCDIH. 20607 180 TCOIH A C B D -257425237444619 5.58511057607411 -25 7425207444619 5.53511057607411 EIiEELSE_TPE'UNJ'TE_HEl\*‘E:'S -~
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9 | TCSGASR? B2 3040021063703 TCS D B © A -300025744723206 G.02923153623587 -30.0025744723205 6.02923153623587 U_igblit_mggmg cee DEVICES . . y
10 | TCOMV.87645 TV D OB C A 2625255457 5.843151676 26.25256457 5.843151676 e e . CO nf|gurat|0n (BLM S),
11 |TCSG B4LT B oTCE  C A D B -30.004707605350  §.99232341635044  30004707605358 5 009232341R05944 W_BEAM_MODES . .
12| TCSG. D4R7 B2 90 TCS D B C A 30.000110580013 6.00883321849115  -30.000110580013 6.00833391849115 V_BLM_INFO f ) | b d d
13 |TCSG.D4L7 B 0TS D B C A  -29.9303152639635 5.98390110277455 -29.9803152630636 5.98390110277465 v calipration data an
14 |TCSG BSL3. B2 0800254438216 TCE B D A C | -200900255380444 G.0169679179833 -20.9900255329444  6.0160R79179833 W_COLL_PARAMS ;
15 | TCP.EL3.B1 0 TCp E D A C | -29.9979351403517 6.02281003058079 -29.9979851403517 6.02281003059079 f_gllzTL'thl';-lgPEEE';: Operat|ona| da.ta.
16 | TCSG 4R3.BY DTCcE B D A C -30.010833009433  6.00967458642566  -30.010893009432  6.00967 450642566 v DEVICES
17 | TCOMV 67804 -90 TCOlY D B C A -25.8185 5932 -25.8165 5.932 W_ELEMENTS
18 |TCDIH.B8121 0TCOIH B D A C -26.04615302 £.085821694 -26.04615302 £.058621694 }ELEMEHTE‘_LEG'D’\L—%F‘W*"HE .
19|TCSGAMLT.BI 4122139237696 TCS € A D B  -299994209410164 603380997167762 -29.9994209410164 603380997 167762 e pewre e Merg es.
20 |TCR.BER7 B2 4997018495379 TCP C A D B -300059520491363 6.00070378576735 -30.0059528491363 6.00070378576735 U EESA | A NEVICE NIEES — . .
21 |TCSG 4L3. B2 0 TCSG B 0D A C  -2959953526004455 B.0201080915818 -29.9953526004455 6.0201050915818 * 4 Iayo ut |nformat|0n +
22 |TCSG A4R7 B2 0566507546374 TCS  C A D B -300183546831154 6.00337299930464 -30.0183546831154 6.00337299930464 2 | Nemo Ty ]
23 |TCSG AGR7 B2 6971485648364 TCS  © A D B -300416250008385 6.01069454651455 -30.0416250008385 6.01069464651455 01 MADN NAME VARI productlon and CERN
24| TCSG A5 B A TCS B D it c -30.010321 2426684 b 0103056339864 -30. 0103212428684 b 0105056339864 Df 11TF HAME CHAI
25 TCREGL7 B1 (A98483785227 TCP C A D 8  -300077749536488 6.0071644795315 -300077749580465  6.0071644795315 D A HAME e
26 TCSGER7.BI 1BB2015617741 TGS © A D B -29.0897686661813 6.01081038691205 -20 0E07G36EE1813 6.01081035631205 05 ANGLE NUM measurements +
27 TCSGAGLT B1 BS0M950502782 TGS © A D B -29088104B548277 5 991764540095223 -20 08A104G548277 5 99176454005223 e e
28 | TCPERA.B2 oTCP B D A C 2090475042 £.032473307 .20.30475042 £.032479307 0B DEAM CHAI | f pp |
29 |TCSG A4R7 BI 3370501015343 TCS D B C A .30004292223735 5.98068577324292  -30004292223735 5.98068577324292 1”: '-E‘WILY ‘ﬁg: resu tS Oora rova +
30 | TCP.DER7 B2 o0 TCP D E © A 29.9953429176117 G01BG61405152476 -29.9953429176117 6.01861405152476 1 BLMI VAR . .
3 | TCP.CBR7 B2 oTCcR  C A D B -200923750247047 5.00330056EE386 -29.0923759247047  5.0933005662306 12 BLMS ) AR n0m|nal Opt'CS ..
32 |TCIGAALTE2 7900207129377 TCS D B € A -29.0967950928447 6.00071254B58053 -29.9967958928447 6.00071254550053 % ETOEEETUE UM
33 | TCOIV 68123 90 TCOlY B D A C -25.93092618 £.240095266 -25.93092618 B.240095266 v | 15 STOP_LEFT_DOWN_OUT NUM o
Drane, ran 0 of 1 statements. Staterent faled | Seriph: 006 Secs < F

S. Redaelli, LHCCWG, 20-11-2008

Being updated with outcome of the HW commissioning
measurements in the tunnel (mechanical play, switch positions, ...).

Many thanks to Ronny and Chris!
Data are the outcome of the Collimation Production Steering approval
procedure (thanks to T. Weller, R. Chamizo, R. Losito’s team ...)
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Traceability, documentation
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Date: 2008-04-11

Engineering Specification

DOCUMENTATION OF HARDWARE
PARAMETERS FOR THE
2008 LHC COLLIMATORS

Abstract

The LHC collimation systemn for the 2008 beam operation will comprehend &2 ring
collimators and 13 transfer line collimators. The critical parameters for the configuration
of the collimators controls, such as the collimator orientation, the number of motor axes
and the mechanical reference positions, were measured during various phases of the
collimator production and were reviewed before being stored im the LSA database,
which will be used as a source of information during the hardware commissioning of the
system. This paper summarizes the collimator hardware parameters for the devices of
tvpe TCP, TCGS, TCTH, TCTVA, TCLA, TCLIB and TCDI that will be installed in the LHC
for the 2008 physics run.

Prepared by :

S. Redaelli,
R. Chamizo,
T. Weiler

S. Redaelli, LHCCWG, 20-11-2008

]

LHC Collimation
y Project

Static hardware parameters
(orientation and mechanical references
for sensor calibrations) documented for

“as-installed” system.

Versioning of LSA tables was put in
place (Thanks to Ronny) to trace the
changes of dynamics values
(mechanical plays, switch positions, ...)
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Outlook

e Status of collimator controls

* Result of remote commissioning
Function driven motion
Synchronized ramp functions
Commissionig sequences for MP
EMC results

*Beam commissioning at T12
*Open issues

* Conclusions

S. Redaelli, LHCCWG, 20-11-2008
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Preparation for beam operation

From OP cold-checkout meeting (Nov. 2007):

Cold checkout should be focused on
™ Perform global, simultaneous system checks
Control an ensemble of collimators
Address timing and synchronization issue
Function-driven motion, “tracking” tests with other equipment
Establish full machine protection functionality without beam
@ Verify interfaces to other accelerator systems
Beam loss monitors: configuration/acquisition of distributed systems
Sequencer driven commands, machine modes
@ Management/validation of measurement data
Verify logging of distributed systems (big data sets!)
Consistency and sanity checks; global system status

S. Redaelli, LHCCWG, 20-11-2008 18
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Recap. of collimator hardware

A
Vacuum tank
Movement
for spare
I: surface
. Temperature sensors mechanism
Microphone
(1 motor,

2 switches,
\ 4—]_ — 1 LVDT)
Reference \ | " Reference

] ]
Motor I = I Motor

Sliding table

Gap opening (LVDT)
Resolver
Resolver Gap position (LVDT)

+ switches for IN, OUT, ANTI-COLLISION
~400 degrees

of freedom
~2000 limit

Settings: 2 jaws — 4 motor positions; 1 motor for tank position. |
functions

Survey: 7 position measurements (4 corners + 2 gaps + tank)
4 motor resolvers
10 switch statuses (full-in, full-out, anti-collision)

Dump thresholds (functions+discrete): 6 x 2 jaw positions/gaps; some gap values vs.
energy and beta” factor; 5 temperatures; switch statuses vs. machine mode.

S. Redaelli, LHCCWG, 20-11-2008 19



LHC Collimation
y Proje:

11 | ||||||||||||||||||||||||||| — 1 .I T T
o | TAMmunan Motor Driver Controller (MDC)
ol interpolates the functions and
8- approximates them with small
7 steps (A. Masi).
5 o
g o Error of settings below
o _
= L minimum step value of 5
sl microns
2 Example of nominal 7 TeVramp - T S
i1 of a secondary collimator. e P S S O syt
0OI N 2(1)0I N I4(1)6 - I6C|)(')I N I8C|)(')I | I1IO|OIOI I1I2|O£')I I1I4|0£')I I1I6|0£')I I1I800 10.16
Time[s] -
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g ﬁ H H}' ‘( ‘HW | . \‘ ‘H ] § i
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E# ‘ \ ’ ‘ "{ T ! ‘ ‘ | | | |
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L i 008l b b b e b L
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co e e b e b b b Tlme[S]

_4 |
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Time from ramp start[ s ]

S. Redaelli, LHCCWG, 20-11-2008 20




Operation of 7 LHC collimators

LHC Collimation
Project

N
(@)

Parking -

N
o

W
O
|

W
o
|

N
o
|

N
o
|

Collimator gap [ mm ]
o
|

—h
o
|

— TCSG-A5R3-B1
— TCSG-B5R3-B1
— TCSG-B5L3-B2
— TCSG-A5L3-B2

TCLA-B5L3-B2
— TCLA-A5L3-B2

- - ~TCLA-B5R3-B1

S. Redaelli, LHCCWG, 20-11-2008

20 30
Time [ min |
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—

Error of single corner position [ mm

Full system
test by end
of the week

Positioning error for 7 collimators

LHC Collimation
4 Project
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S. Redaelli, LHCCWG, 20-11-2008
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Sequences for MP commissioning

S. Redaelli, LHCCWG, 20-11-2008

B LHC collimator Control Application - Run or nor Run 2008 (Device: "TCSG.252. TEST") [« ][o][x]
File Settings More displays Help
: ig_&'news_ HE n =88 s B Mare _ =)
Jaw positions [15/07/08 09:29:39] i )
gy S W ! it i i J g e —— r i | 4 ey
L | | | | | | i |
| |
4.00- ' ! : : : ' : :
II § II I . |I 1 I |
; |I ; | I i i i [l | I !
| I | | | | ] ]I [ | i ;
E 11 1 [ A I — e —— eenaal S ——  — PO
spvrd,,  [deered | eerenen, A
L
RS RS R SRR B LR Rl ol | prerrsssses Ll H'. o == e e e e e e N R R e e Ll o
s T RN
200 s v et s tafrs ey i"“"' = I“"""'T e R | I"'""' T I'" "'""""'I "“"‘"] "'"""'T
| . II | | [ { | | / | i
! i | I ] ! I ! | i | | 1
1 | " I| ] 1 I
{ ! |
— L.007 1 I [ ' | i I ! i |
E | 1 | | | | |
E ! o cEeoe] 1 S [tey oo 1 RS ] ) — A E—
Ll
s
= 0.00-
(T,
=
E i ] i i I i I: i 1 ! ] i I II
| ) | 1 | i 1 )
= | | 1 | | | l | | | |
-1.00-
| | | | | | | | | | | | |
| | | | | | | | | | | |
| | | I| | | | | | l | | |
[ | | | [ | | |
-2.00 i L | _— - T ——— —— ——
— TP e . /,.--J‘rm‘\-.h‘-‘ p—-—-—-—-—-—lf "'l—n-
% \ /
-3.00 | I 1 Ir'-'-'-'-'1 =11 =t el " ey
| | | | [ | | |
| | || | | 'I | | | | 'l | |
| | | | | | | | | | ! | |
| | | | | | | | | | I
gt | ! | | | | | | | \ |
1 1 [ 1 ] 1 1 ] 1 1 1 1
1 | 1 I! 1 II ] 1 _ll II_
T T T T T T T
D270 09:28:00 092820 09:28:40 D9:29:00 09: 2920 D9:29:40
time [hh:mgss)
| Console |
i{?.‘?.f?.‘lﬁ' - Regdy.
] ]

Left jaw

Right jaw
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LHC Collimation
y Proje:

. Detalled example (1 deg. of freedom)

n | | | | —+— Measured position -

45 | .............. - 4444444 4444444 Warning limits L — s “outer” limits
—_ . 2 2 | | — Interlock limits =
e 4 | o N T S B B i
E i Requested { |
N posmon ‘

-+ 35_ 44444444444 R [ I Y e T I |

£ L |

e 3

©

-

2 2.5F

7]

o

o

= 2

S,

S15

© i Requested |

é posmon

6 1 I [ A R [ R |

05— | .............. o 4444444 4444444444444 )“inner” ||m|tS
O | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
130 135 140 145 150 155 160 165
Time[s]

One sequence was prepared to tests 12 interlock functions

(+12 warning functions at the same time)
It takes less than 3 minutes; Can be applied to many collimator at the same time.
Will prepare similarly: (1) Verification of switch statuses; (2) Energy and beta* limits

S. Redaelli, LHCCWG, 20-11-2008 24



LHC Collimation
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o TCSG. 252 TEST:MEAS_LIMIT_DIUREP_INMER_LLI o TR0 252 TEET: MEAS_LIMIT_DUMP_OUTER_LU TCEG. 252 TEST: MEAS_LIMIT WARN_INNER_LLE o TR0 252 TEST: MEAS_LIMIT WeARN_CGUTER_LU
TCEG. 252 TEET MEAS_LWDT_LU — TCEG 252 TESTSET_LU — TG 22 TEST STATUS _PREERRORE = TCEG 250 TEST STATUS _PREWEARMINGE

HG_Unit

! | - e B ) 5 ! ! ) ! ) ) ) e L .
Warn/Error status

I 1 I
15:04:16 15:04:18 15:04:20 15:04:22

I I | | I
15:04:28 15:04:30 ! 15:04:34 15:04:36 15:04:38 15:04:40 15:04:42

LOCAL_TIME

I L}
15:04:24 15:04:26

Simultaneously, the BIC status changes should also be logged to see if the beam
permit is really removed!
Now: data at 1Hz. Later the post-mortem buffer at 100Hz will be used if necessary.

S. Redaelli, LHCCWG, 20-11-2008



Magnetic field generated by the 5.3kA main
circuits perturbs the LVDT reading!
First seen for two collimators in TI2 during the
2007 cold-checkout!

S. Redaelli, LHCCWG, 20-11-2008

LHC Collimation
o Project
s
[ E |
ﬁ \
A

]
K
CCCC

Follows the LHC/CNGS cycle...
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Countermeasures

2007: TI12 pulsing, no beam

LHC Collimation
y Project

Jaww positions [09/10/07 L6:43:34] EY B3
-0.03 _
A f - v
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time [hh:mm:ss)
2008: TI2 pulsing, with beam
|| =] Collimator jaw temperature monitoring <2» . |E|EE|
ﬂ\fiewsv m = 88 Maore
. . - Collimators single jaw corner monitoring [15/06/08 17:56:14] &6
Magnetic screens installed to shield 11
1 . 1 O P II : ,- r ﬁ
the collimators (A. Masi) ; mtT: o
|z : X Y | ! i g
] [ 1] ] 1 E. :] Iy Iy |I lli IlI | |
Significant reduction of the LVDT I S N N | R S
E ) . Iy Iy L 'y f i
. 1| 2 19,985+ 1 Iy 1 7 " u | 5o B
nOISe 12 ! :l i t | P! o |
- P { y ! it I oy ok Ol [ I
_g | " T I ] | l i I I. . . !
E‘ r b | 1y | & l L | | [+ !
5 ' A L s I i e L T
s I| ll 1oy I I [ I'. | N T
] v | I [ r
| SRS IR LN Y T
19.9841 A ; *-‘. ¥ I J: L e L i
i ! ! ' il ' U |8 T T, W =N L J o
i"'iﬂfhi- el .!‘ ! - o’ ol &y i N -F'h.n.":_ﬁ . HL,W'\_F'
e L
| 19f09'02:un 19f09'14:un 2nfugluz:nu 2Uf09'14:nu 21fl]9'uz:nu
time [hhemm:ss]|
¥ LVDTs || Resolvers |_| Motors
¥ Left-UP ¢square) [ Left-DW @iamond) [ | Right-UP @riangle) | Right-DW (plus)

S. Redaelli, LHCCWG, 20-11-2008
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Still one bad guy...

LVDT Right-Downstream of TCDIH-29050

=1l

1

LHC Collimation
\ Project
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l@;\ri:wsT m| B iR More _
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T L3 L L]

S. Redaelli, LHCCWG, 20-11-2008

Probably it will be changed: it also
caused other problems - see later
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z

Results of EMC tests in the LHC

Q:!‘
302~
s0.151 TCSG-4L6-B2 ] Parasitic acquisitions of collimator signals
o . : during various tests:
g o1 (_J r | g cold/warm magnet powering, kickers
S a0 - pulsing, septum magnets, ...
O : Typically: noise below 10 microns.
§ 301 250 KM R yp y
E ook E One exception: TCSG in IP6.
29.9J ;
: M :
T T S S l *
Time [ day ]
29.39— _|
so38 TCTH-3R5-B2
Not yet understood: does not seem to be - | |
correlated with septum magnet nor with i }
powering of cold magnets. 0T ]
%29.35' W‘ , ]
More EMC tests will take place following up 5 2034 i,
the progress of HW commissioning. < 2020 -
29.32— |
29.31; ;
20,3 Cle e e
1 2 3 4 5 6 7
Time [ day ]

S. Redaelli, LHCCWG, 20-11-2008 29
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Over-shoot of LVDT signals D

NI I ¥
N w EAN
|~ | >

N
I

2
1_9; g / ffffffffffffff D%rift of the LVD signél fffffffff _

— ; »  |asts for several 1
— S o S hundreds seconds: —

—_l
(00)

Left Jaw - LVDT meas UP/DW - All coll. [ mm ]

17- e e e e e

480 5000 5200 5400 5600 5800
Time[s]

Fast motion of the jaw at the
nominal speed of 2 mm/s

S. Redaelli, LHCCWG, 20-11-2008 30



Outlook

e Status of collimator controls

* Result of remote commissioning
*Beam commissioning at TI2

*Open issues

* Conclusions

S. Redaelli, LHCCWG, 20-11-2008
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LHC Collimation
4 Project

TI2 - Hardware involved

Beam commissioning of THREE TCDI collimators in TI2
Beams: single and multi-bunches, ~5x101% per bunch

LHC Collimation

Project - . =
- LHC Collimation Project
- '/ . Home of the Project for the LHC Collimation System

Top Project Team Notes Collimator List Sounds/Movies Meetings
Links Papers Talks (WG Lavout IR3/7 AB DEE rtm. Pictures

Collimator operational information

s

NAME MTF link FAMILY | IP |BEAM ANGLE

Install| Jaw

Angle |Orientation Summary

TCDI207
TCDIH.20607 || Acceptance TCDIH | TI2|B1 180.0 180.0 |A/C/B/D x1s/pdf

(ProDB)
TCDI208
TCDIV .29012|| Acceptance ' TCDIV  |TI2|B1 90.0 900 |B/D/A/C xls/pdf
(ProDB)
TCDI209
TCDIH.29050|| Acceptance ' TCDIH | TI2|B1 180.0 180.0 |A/C/B/D xls/pdf
(ProDB)

People who participated
to the MD:

O. Aberle, R. Assmann,
M. Brugger, V. Kain,
A. Masi, V. Previtali,
S. Redaelli, T. Weller,

J. Uythoven ...

S. Redaelli, LHCCWG, 20-11-2008



" Beam availability - extracted intensity

Timeseries Chart between 2008-06-15 09:00:00 and 2008-06-15 19:00:00 {LOCAL_TIME)
— TTEO.BCTELEL0225:INT_HEW_EXTRL

LHC Collimation

Project

-

Collimator tests

1 =

i hak
. LT1

il

| | 1 1 I
15-Jun-2006 10k 15-Jun-200&11h  15-Jun-2008 12h  15-Jun-2008 138  15-Jun-2008 14h  15-Jun-2008 15h  15-Jun-2008 16h I5-Jun-2008 17h L5-Jun-2008 18k
LoCAaL_TIME

Very good conditions for collimator set-up studies: stable orbit an optics.
Extracted beam intensity stable to 10-20%
Worked with single bunches to avoid irradiating too much the collimator

S. Redaelli, LHCCWG, 20-11-2008




Beam-based set-up

Basic idea: bean scans with one jaw at a time through the beam while measuring
beam losses (BLM’s and/or intensity transmission).
Gaussian fits give beam centre and beam size!
Results in good agreement with independent beam emittance measurements
Analysis of beam intensity data (transmission / scale BLM reading) to be done.

>

Beam Trajectory

BLM reading [ Gy ]

Example: scans for the
vertical collimator
TCDIV-29012

(oy = 300 um)
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Beam-based set-up: beam centre

8
sttt Sliding gap A
< - | - - - Not to scale...
2 O | | | | T across the beam. 5
HE AR 1 T Record losses 8
g 4 1 : and transmission. .
= 4l n | Cross check of previous §
€l method.
o 2 11 1 >
LT,
E 0 _.hl
8 B I e A —]
_2_....I....I....I....I....I....I....I.. . e e e e e LA s e s e ey e e B ) s
3 4 5 6 7 8 9 10 - - # = Measured data [
Time [ min ] ; Smoothed curve 1
7_ . —
: Beam
el position -
Preliminary data are consistent with the 2 I
two scans done with one jaw at a time. S s -
BLM data not yet corrected by intensity 84 "
measurements. I
3_ —]
2....I....I....I....I...’.‘I....I....I....
-1.5 -1 -0.5 0 0.5 1 1.5 2 2.5
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Beam-based settings in LSA )
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LVDT noise induced by the beam

: E::T:;s data [1::“?5: 14:19:48) MDrE' £ B Drlft Of the LVDT read-OUt Value
[ when the beam impacted on the
o collimator jaw.
Eﬁ'“f'z Signal goes back to the correct
S 40621 value if we switch the beam off.
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0.0£0 itself!
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Ongoing issues

- Timing
Preferred solution with static payload for the collimator gateways
(7 points in the ring) not supported by CO
Dynamic payloads and transactions are being implements

- ALARMS
Warning/errors defined
Appropriate alarm property will be introduced in FESA
- Post-Mortem
Requirements and FESA property defined.
PM buffer will be filled with position data at 100 Hz
Also available in the next release of our FESA class
- MCS
First version from VK is being tested
- Temperature controls
PVSS software ready to be deployed
- BLM acquisition for system set-up
Configuration tests performed
Acquisition tests slowed down by the availability of BLM concentrator

- Other movable devices
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Engineering Specification

MIDDLE-LEVEL INTERFACE TO CONTROL
MOVABLE DEVICES LIKE LHC COLLIMATORS

Abstract
This document describes the interface between the collimator middleware controls and
the application for the collimator control from the control room. This interface is
proposed as an easy way to extend the applications dewveloped within the LHC
Application Software (LSA) for the LHC collimator contrel to other movable devices. In
particular, the cases of the beam dump diluter (TCDQ) and of the TOTEM Roman pots
are considered in some details.

Prepared by:

5. Redaelli,
A. Masi

S. Redaelli, LHCCWG, 15-07-2008

LHC Collimation
Project
AN

Specs on FESA interface to control
movable devices like collimators is

under approval.

Follow-up a meeting with Roger, Paul, Mike,
Ralph, Michel.

This formalizes previous
agreement on the requirements to
control movable devices form the
CCC.

Mainly a concern for TCDQ and
Roman pots. TDI under
responsibility of ATB, minor impact
expected.

First results on the TCDQ...
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First results for TCDQ

=4 LHC Collimator Control Application - TIZ2 beam commissioning (Device: "TCDQA.A4L6.B2")
File Senmgs More mspla\fs HEIp L] L]
R (B B8 e B e S FESA implementation by C. Boucly
”Ja\.tv pnsiti‘u.;l.s .'.1'5,ftll.?fllB 1'21}.’:\0;’]‘ : = Al ™) )
Set absolute jaw positions and angles .
Left POSIT [mm}: | 0.0 Apply ! = s R R S ate S T E " Carller-
Cancel last | :
Right POSIT [mm: 0.0| I
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A | DE 4 I | IC
Select All : Select All Execute read
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Conclusive remarks

™ We looked at the readiness of collimator controls for remote commissioning
without and with beam

™ Collimator controls are basically ready!
Requirements specified are achieved
A few aspects are being worked on but tools are appropriate
Experience with beam will show new requirements...

M Operational tests have followed the hardware readiness after commissioning
Collimator movement with time-functions achieved
Position accuracy below 30 microns for simultaneous movements
of several devices in the tunnel
Machine protection functionality from the CCC can be tested
Various encountered problems are being addressed

M Successful beam tests carried out during the TI2 commissioning
Ready for the transfer line collimation requirements..

™ Next milestone (more details in Ralph’s talk):
Move all the available collimators through a full nominal cycle (5 TeV)
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Could reproduce this effect three
consecutive time, but ~1h later
this feature disappeared!

14 1405 14
LOCAL_TIME
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