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the tunnel, as of today: Ring: R7 (TCP’s, TCSG's) 18

R6 (TCSG's) 2

RS (TCT's) 3

R8 (TCT’s) 2

TL's: TI18 6

TI2 3)

Total 36
Expected for first run to 7 TeV: 71*
(Nominal Phase | system: 98)

* Rely on production schedules of CERCA and TS workshop
After the crisis, fully on track for the moment!

No expected performance limitations for first physics run (Stage A
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n commissioning: R. Assmann, T .Weller AB-ABP
S. Redaelli AB-OP
M. Jonker, M. Sobczak AB-CO
R. Losito, A. Masi + team AB-ATB (low-le

O. Aberle, R. Chamizo, Y. Kadi + team  AB-ATB (hardv

| functionalities Injection team, Dump team, (with beam onl
tion, physics,...) lon collimation team, TOTEM, ...

| project internal meetings to drive the various activities (Collimation project ste
ation Working Group, Controls, ...). Links given in OP-wiki for documentation.



sign features

S, 4 motors ssgzg?tpgr
‘and angle) Collimator

t of spare surface bloc \ gl
or)

t azimuthal

H,V,S) S

| reference of jaw
(LVDT) y
raction aea“‘ B -
IS

ling

*****

Linear
_guideways

motor - Return EPACO4 + |
spring A. Bertarell







Microphone

Reference

=l
N

Vacuum tank

Movement
for spare
surface

Temperature sensors mechanism

{1 motor,

I I 2 switches,
I ’—7 —— 1LVDT)
Reference

Sliding table v
Zizlp up sl (LYUT) Picture by R. Assmann
Resolver
Resolver Gy position (LVDT)
+ switches for IN, OUT, ANTI-COLLISION
| | 3 B ~400 de
ings: 2 jaws — 4 motor positions; 1 motor for tank position. of free

vey:

[ position measurements (4 corners + 2 gaps + tank)
4 motor resolvers

5 temperature sensors (1 per jaw corner + water temperature)
10 switch statuses (full-in, full-out, anti-collision)



LHE Collimator
displays Help
ions S Angies | Incremeant
gSclwanel\qie jaw Corners
m] 0.0 Apply |
Cancel last
mi 0.0
Lrmm alll
Sron all
11| 0o law edaes -
Rep2al Times
il 0.0
~
“h statuses
Py @urour @ow i @ ow our
= . T F e ¥ T
P i W UP-00T W DW-in W DW-O0LT
P .
LiF W DOWN

IEItons readout from the lov- level

. EmRE wC
LENL LAVY = 23815 ===

Right UWF - Centre P -z

Right DWW -30.998 Centre W - 142206

T _ Tools adequ
: Beam in;s data (67711707 15:65:35] : A Bd the HVV‘
**1" BLM signal for beam-based commission
7""alignment (beam commissioning) | collimato
N R | Will include re
Sl L ferHWCproc
MR | N ] ] |
o) bt b e e e L L Additional disy
15:03:20 150340 15:04:00 1504: 20 15:04:40 15:05:00 15:05:20

-7 " Detdiled Teado

- Jaw (dashedy | Right jaw (solid

= e
i LvisT
(] b ol kA (] A e
UUUU = L] S ) LRLIYE T LT )

Jaw positions [07 /11707 15:05:39]

|

[

Ja o S IE oo

temperature, t

30.00

uuuuu

1 —
uuuuu

uuuuu

Display of requested settings
and all measured signals

beam loss
availabl

Additional exp
access direcl
level control:
calibratic

1
150340

1

T T T
15:04: 20 15:04:30 15:05:00 1505:20

Lirme [hhcmness)

T T
15:03:20 15:04:00

7 7 [X| LHC collimator list

CS5Interface.5P5. TEST
TCDIH. 20607
TCDIH. 29050
TCDIVY.29012

T Ry THRCT

H




Tevatron

0 1000 2000 3000
Time [s]

aning and protection required all
time: injection — 7 TeV — physics!

Collimator gap

Example of collimator settings
Dump threshold
4 /‘
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Settings

to t t, t t
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Each “critical” collimator setting will hay
functions for dump thresholds and
operational tolerance windows.

Functions and “actual” settings needed!
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portant to verify hardware functionality and ensure that remote operation is safe
- Final sensor calibration in accelerator environment (long cables)
- Repeat measurements after transport (e.g. verify switch position)
- Are we sure that the collimators perform as in surface??
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Abstract
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extends aver 7 oul al the B lang straight sections.
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Commissioning of machine
protection functionality
documented.
Discussions at the MP-SubWG

Includes commissioning of
relevant safety aspects (without
and with beam) and handling of

critical parameters.

Complementary to HWC
procedure, more focused on
global system checks.

No details discussed here.



Outcome of the collimator hardware commissioning:

™ Validation of single collimator HWC, all relevant functionality

M Settings and sensor readouts (position, temperature, switches,...) verified
™ Control of each collimator from CCC is declared “safe”

& Machine protection functionality (without beam) partially established

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 system
Sequencer driven commands, machine modes
*Management/validation of measurement data
Verify logqging of distributed systems (big data sets!)



EfTop-IeveI control, LSA implementation

M Check of system interfaces

gParticipation to HWC, definition of procedures
gPreparation of operational and configuration data
M Database maintenance

M Web documentation (production phase)

eople: Stefano, Delphine (OP data, LSA parameter space),
Eric (web, soon software!).
All under Mike’s blessing, obviously.

lore contribution expected for checkout tests from CCC, when the
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Post-mortem / logging
1 Hz logging sufficient (synchr. to machine)
Consistency checks and analysis tools to be developed
T12 as test-bed: 3 collimator x several days (seems promising)

iming
Essential! LSA will have to drive the hardware through machine timing
Settings + thresholds need to be synchronized and driven coherently

ritical settings

_imit functions in the LSA + FESA level ready for tests
mplementation of MCS functionality to be discussed
Detailed MP procedures are (will be) available

larms
List of relevant failure needs to be prepared (map the internal failures

oftware interlock
Failures are mostly detected internally
— Test that collimator beam permit (HW) is removed



M collimation system installation in good shape
We need to be ready to handle the full Phase | system!

UHardware commissioning without beam (within coll. proj. mand
Deliverable: collimator HW safe for operation from CCC
Procedures are available - will be detailed further, as required
Software tools basically available - good feedback from TI2 tests
Required function driven motion still to be demonstrated

'Scope for the checkout - what we need for beam startup?
System fully operational; synchronized functions
Machine protection functionality fully established (scope of Stage A)
Reliable interfaces to distributed BLM system!

Significant contributions from OP
So far: involvement in HWC + software issues

Evnarcrtad +tA Areew AiriminAa Ahoacl, At AAallimatar avnarte ctill AreiviinA o



Papers on the collimator layout:

1. Concept of multi-stage cleaning in the LHC Blue book, Vol. 1, Ch. 18 #
2. Detailed layout of the LHC collimation system layout {Phase I + slot allocations for subsequent
phases)
1. ECO for the final IR3 and IR7 layout {LHC-LJ-EC-0002) #, also listed in the LHC Collimation

Project page®
2. ECO for Tertiary Collimators (TCT) #
3. ECO for Active absorbers®

4. ECO for Passive absorbers®

System performance: system staging versus LHC performance:

1. G. Robert-Demolaize's PhD thesis CERN-THESIS-2006-0697

2. Ralph at Chamonix 2006 #
3. Various presentations at the LHC collimation working group meeting (LCWG™)

Procedures:

Hardware commissioning procedures (EDMS commissioning procedure ®)
System for the first year of operation (ECR LHC-TC-EC-00017)

Machine protection commissioning link®

System commissioning during Stage A: talks at the LHCCWG (19, 27

ol A .

Specs of various controls levels

1. Top level: LHC-TCT-ES-0001-10-002
2. Middle level: under publication
3. Low level: under publication

Recent presentations:

1. Recent overview of the Phase I collimation: Stefano® at HBE2006
2. Readyness for the first year of operation: Ralph® at the MAC

Web pages



