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x 200!!

R AsR. As

C enters in a new territory for han
ra-intense beams in a super-condu
vironment!
rrespondingly, a powerful collimat
stem will be needed

Eb = 7 TeV - Ib = 3.4x101

Stored energy ~ 2 x 36
Quench limit 10 mJ

Eb  7 TeV Ib  3.4x10

Quench limit ~ 10 mJ
Damage (metal) ~ 50 kJ 

CleaningCleaning

ProtectionProtectionssmannssmann

ndling ➙Control losses 1000 time
than the state-of-the-art! 

ucting ➙Need collimation at all ma
states: injection, ramp, 

h ition squeeze, physics
➙Important role of collimat
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o warm cleaning insertions
IR3: Momentum cleaning

1 primary (H) → TCP [C]
4 secondary (H,S) → TCS [C]4 secondary (H,S)  TCS [C]
4 shower abs. (H,V) → TCLA [W]

IR7: Betatron cleaning
3 primary (H V S)3 primary (H,V,S)
11 secondary (H,V,S)
5 shower abs. (H,V)

( S)3 beam scrapers (H,V,S)

cal cleaning at triplets
8 t ti (2 IP) TCT [W]8 tertiary (2 per IP)→ TCT [W]

sics debris absorbers [ Cu ]sics debris absorbers [ Cu ]
2 TCLP’s (IP1/IP5)

tection (injection/dump)tection (injection/dump)
10 elements →TCLI/TCDQ [ C ]

nsfer linesnsfer lines
13 collimators → TCDI [ C ]
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Detailed documentation in a recent note 

the tunnel, as of today: Ring:

TL’s:

Expected for first run to
(N i l Ph I t

* Rely on produ

(Nominal Phase I system

y p

No expected performance limitati
For checkout matters no differen

by Ralph: ECR LHC-TC-EC-0001-00-10

IR7 (TCP’s, TCSG’s) 18
IR6 (TCSG’s) 2IR6 (TCSG s) 2
IR5 (TCT’s) 3
IR8 (TCT’s) 2IR8 (TCT s) 2
TI8 6
TI2 5TI2 5
Total 36

o 7 TeV: 71*
98)

uction schedules of CERCA and TS workshop 

: 98)

p
After the crisis, fully on track for the moment!

ions for first physics run (Stage A
nces from the final system
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tings: 2 jaws → 4 motor positions; 1 
vey: 7 position measuremen

4 motor resolvers
5 t t5 temperature sensors 
10 switch statuses (full-
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Tevatron

eaning and protection required alleaning and protection required all 
time: injection → 7 TeV → physics!

Example of collimator settings

Each “critical” collimator setting will havEach critical  collimator setting will hav
functions for dump thresholds and 
operational tolerance windows.

Functions and “actual” settings needed!
Beam safety: system detects internally f



mple for typical ramp settings of a TCP

Mik D l hi L LSA t (G W jt k J t

Implementation into s
LSA tools: TRIM, gen

makerules, ...
Dedicated application w
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not yet operational frnot yet operational fr

Main challenge for t
thmonths.

Test stand setup
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Link to on-line
lli ti DBcollimation DB
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Fin
sinsin
fun

HWC procedures specified (EDMS docum
T Weiler): cover all production phasesT. Weiler): cover all production phases.

HW commissioning in preparation of beam 
operation MTF structures.ope a o st uctu es

Close collaboration: ABP, ATB, OP, CO, H

nal validation of 
ngle collimatorngle collimator 
nctionalities!



mportant to verify hardware functionality a
- Final sensor calibration in acceleraFinal sensor calibration in accelera
- Repeat measurements after transp
- Are we sure that the collimators pe

l tom last 
Ralph’s 
g up...g p
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and ensure that remote operation is safe
ator environment (long cables)ator environment (long cables)
port (e.g. verify switch position)
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C i i i f hiCommissioning of machine 
protection functionality

documenteddocumented.
Discussions at the MP-SubWG

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

critical parameters.p

Complementary to HWC 
procedure, more focused on 

global system checks.

No details discussed here. 



Outcome of the collimator hardware c
Validation of single collimator HWC, a
Settings and sensor readouts (positio
Control of each collimator from CCC 
Machine protection functionality (with

Cold checkout should be focused on
Perform global, simultaneous syste

Control an ensemble of collimato
Address timing and synchronizat
Function-driven motion, “tracking
E bli h f ll hi iEstablish full machine protection 
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Top level control LSA impTop-level control, LSA imp

Check of system interface

Participation to HWC, def

P ti f tiPreparation of operationa

Database maintenance

Web documentation (prod

eople: Stefano Delphine (OP d teople: Stefano, Delphine (OP data

Eric (web, soon software!).

All under Mike’s blessing,

M t ib ti t d f hMore contribution expected for che
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Post-mortem / logging
1 H l i ffi i t ( h t1 Hz logging sufficient (synchr. to
Consistency checks and analysis
TI2 as test-bed: 3 collimator x sevTI2 as test-bed: 3 collimator x sev

iming
Essential! LSA will have to drive t
Settings + thresholds need to be 

Critical settings
Limit functions in the LSA + FESA
Implementation of MCS functiona
Detailed MP procedures are (will 

Alarms
List of relevant failure needs to be

oftware interlock
Failures are mostly detected interFailures are mostly detected inter
→ Test that collimator beam pe

hi )o machine)
s tools to be developed
veral days (seems promising)veral days (seems promising)

the hardware through machine timing
synchronized and driven coherently

A level ready for tests
ality to be discussed 
be) available

e prepared (map the internal failures)p p ( p )

rnallyrnally 
ermit (HW) is removed



Collimation system installationy
We need to be ready to handle 

Hardware commissioning with
Deliverable: collimator HW safe
Procedures are available - will b
Software tools basically availaby
Required function driven motion

•Scope for the checkout - what w
System fully operational; synch
Machine protection functionality
Reliable interfaces to distributed

•Significant contributions from O
So far: involvement in HWC + s
Expected to grow during checko

n in good shapeg p
the full Phase I system!

hout beam (within coll. proj. manda
e for operation from CCC
be detailed further, as required
ble - good feedback from TI2 testsg
n still to be demonstrated

we need for beam startup?
ronized functions

y fully established (scope of Stage A)
d BLM system!y

OP
software issues 
out - collimator experts still driving tes




