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	Engineering Change Order – Class I

2009 Installation for LHC Collimation 

	Brief description of the proposed change(s) :

During the 2008/9 shutdown of the LHC the installation of the phase I of the collimation system is being completed. In addition to the 88 collimators installed for the 2008 run, another 20 collimators are installed. This ECR specifies the complement of collimators for the 2009 run of the LHC. 
This is not a change in the collimator engineering layout, as defined in LHC-LJ-EC-0002 (IR3/7), LHC-LJ-EC-0003 (tertiary collimators), LHC-LJ-EC-0010 (active absorbers), LHC-LJ-EC-0014 (passive absorbers) and LHC-T-EC-0001 (injection protection).

	Equipment concerned :

TCP, TCSG, TCHSH, TCHSV, TCHSS, TCLA, TCLIA, TCLIB, TCTH, TCTVA, TCTVB, TCL, TCLP, TCAPA, TCAPB, TCAPC, TCDD, TCDDM, TCLIM
	Drawings concerned :

Drawings LSS1, LSS2, LSS3, LSS5, LSS6, LSS7, LSS8
	Documents concerned :

Reference database.

	PE in charge of the item :


	PE in charge of parent item in PBS :



	Decision of the Project Engineer :
(
Rejected.

(
Accepted by Project Engineer,
no impact on other items.
Actions identified by Project Engineer
(
Accepted by Project Engineer,
but impact on other items.
Comments from other Project Engineers required
Final decision & actions by Project Management
	Decision of the PLO for Class I changes :
(
Not requested.

(
Rejected.

(
Accepted by the Project Leader Office.
Actions identified by Project Leader Office




	Date of Approval :
	
	Date of Approval :
	

	Actions to be undertaken :

	Date of Completion :
	
	Visa of QA Officer :
	

	Note : when approved, an Engineering Change Request becomes an Engineering Change Order/Notification.


DETAILED DESCRIPTION
by R. Assmann
The full phase I system of LHC collimation will be installed during the 2008/9 shutdown, adding 20 collimators to the 88 collimators and absorbers installed for the 2008 run [1]. The work has been presented and agreed at the LHC Performance Committee of 15.10.2008 [2]. This ECR formally defines the collimator complement for the 2009 run. The reference database needs to be updated accordingly.
This is not a change in the collimator engineering layout, as defined in LHC-LJ-EC-0002 (IR3/7), LHC-LJ-EC-0003 (tertiary collimators), LHC-LJ-EC-0010 (active absorbers), LHC-LJ-EC-0014 (passive absorbers) and LHC-T-EC-0001 (injection protection).
1.1 Performance REACH
The system installed for the 2009 run will have the ideal performance reach (no imperfections) as predicted for the phase I collimation system: up to 40% of nominal intensity (< 1.2 × 1014 p at 7 TeV). The system is compatible with the nominal * values in all four experimental insertions. 
1.2 not installed collimators
The following existing collimators (phase III) are not installed due to conflict with the Roman pot installation in IR5 and requested symmetry between IR1 and IR5 collimation: TCLP.4L1.B2, TCLP.4R1.B1, TCLP.4L5.B2, TCLP.4R5.B1. 
The TCLP collimators listed above are expected only to be needed for luminosities above the nominal design value of 1034 cm-2 s-1. They have been produced and can be installed quickly, once needed. TCLP collimators are referred to as phase III as they are expected only to be required after the installation of “phase II” collimators (8 scrapers and 30 TCSM collimators).
Phase II collimators are under development and are not installed.
1.3 List of installed 2009 collimators

The 2009 collimator installation is summarized in Tables 1-4. The columns are defined as follows:

· Vacuum subsectors: Information on the grouping of collimators into different sub-sectors.

· Functional position name: Collimator name associated to the database slot (as defined in LHC-LJ-EC-0002, LHC-LJ-EC-0003, LHC-LJ-EC-0010, LHC-LJ-EC-0014 and LHC-T-EC-0001).

· Flag for being part of the 2009 installation. 

· Flag for being part of future collimation upgrades.

· Collimation phase: Performance related phase of collimators (as defined in LHC-LJ-EC-0002, LHC-LJ-EC-0003, LHC-LJ-EC-0010, LHC-LJ-EC-0014 and LHC-T-EC-0001).
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Table 1: Collimator installation information and phases for LSS1, LSS2, LSS5 and LSS8.
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Table 2: Collimator installation information and phases for LSS6.
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Table 3: Collimator installation information and phases for LSS3.
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Table 4: Collimator installation information and phases for LSS7, left side and IP.
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Table 5: Collimator installation information and phases for LSS7, right side.
1.4 Justification for required collimator installation in various IR’s

The phase I installation must be completed, such removing limitations on the * values in IR2 and IR8, improving injection protection and improving cleaning efficiency.
1.5 Collimator availability
The production of collimators at CERN and industry has been completed. All required collimators are in storage and spare collimators exist for every collimator type. 

1.6 Collimator Consolidation

In parallel to the installation campaign, a total of up to 22 collimators are consolidated for maximizing mechanical lifetime such that 20 years of operation can be achieved.

The 22 affected collimators are from early series production and have been installed for the 2008 run. They are deinstalled, the mechanical guiding systems (roller cages) are being exchanged on surface and they are reinstalled into the tunnel. The affected collimators are the following: TCLIB.6R2.B1, TCP.6L3.B1, TCSG.B5L3.B2, TCSG.A5L3.B2, TCSG.4L3.B2, TCSG.4R3.B1, TCSG.A5R3.B1, TCSG.B5R3.B1, TCP.6R3.B2, TCSG.4L6.B2, TCSG.4R6.B1, TCP.D6L7.B1, TCP.C6L7.B1, TCP.B6L7.B1, TCSG.A4L7.B2, TCSG.A4L7.B1, TCSG.A4R7.B1, TCSG.A4R7.B2, TCSG.A5R7.B2, TCP.B6R7.B2, TCP.C6R7.B2, TCP.D6R7.B2. 
Depending on the available time during the shutdown, fewer than 22 collimators might be consolidated. A priority list has been established and integrated into the planning.

2. REASONS FOR CHANGE
by R. Assmann
Completion of the phase I installation of LHC collimators.

3. IMPACT ON COST, SCHEDULE & PERFORMANCE
by originator
3.1 Performance Impact
The performance reach of LHC collimation is improved. The 2009 system will have the ideal performance reach (no imperfections) as predicted for the phase I collimation system: up to 40% of nominal intensity (< 1.2 × 1014 p at 7 TeV). The system is compatible with the nominal * values in all four experimental insertions.
3.2 Schedule impact
The work has been included into the general LHC schedule planning and is ongoing. No delays for the LHC startup date in 2009 will occur from collimation installation. 
3.3 Cost impact
The cost for collimator preparation, consolidation and installation has been included into the cost to completion of the LHC collimation project. 
4. IMPACT ON OTHER ITEMS
by originator and/or PE
5. CHANGE CLASS
by Project Engineer
6. COMMENTS (COMPULSORY)
by Project Engineer
7. COmmentS (IF REQUIRED)
by other Project Engineers
8. COmmentS (IF ANY)
by PLO appropriate Committees
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