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WP5.2 framework: Collimator to produce for LS3
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Type Install Spare Prototype to 

produce

Series to 

produce

TCSPM 10 2 12

TCTPXH (new 2-in-1) 4 (1) 1 4

TCTPXV (new) 4 1 5

TCTPM 4 1 5

TCLPX (new 2-in-1) 4 (2) 1 5

TCLP 4 1 5

TCTP re-used 8 0

TCLM 12 3 15

TCPC YETS 21-22 2 2

TCPC YETS 22-23 2 2

TOTAL 42 2 51

LHC-TC-ER-0006



Outline

 WP12 general contribution to WP5
 VSC organization and contribution, 

 Budget and EVM,

 Planning and monthly report

 WP12 technical contribution to WP5
 Design, production, chemical cleaning, surface acceptance 

tests, procurements

 Interconnects production scheme for the proto TCLPX
and TCTPXH
 Remote tooling activities, procurement and planning

3

Most of the material here was presented to VB (WP12 Project Leader) during the dedicted

meeting organised by GB (contributions to other WPs) on 5th of May 2021, EDMS 2479508



WP12 contribution to WP5

 Organised around 2 main document present in 
Contribution Document EDMS 1820624 – rev.2)
1. Budget:

 Global envelop calculated with LS1 and LS2 experience

 Respond to project deliverables present under specification

 Structured in Work Unit under EVM (declared to budget office)

2. Planning:
 Based on WP5 collimation master plan (update March 2021)

 Defined in Work Units of activities: eg. collimator production or 
remote tooling.

 Monthly reporting to HL project
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Global Envelop for VSC activities

 Dedicated VSC budget codes within HL-LHC project (to end 
LS3)

 From past experience is estimated:
 1 unit (include proto) ≈ 50 kCHF

 1 spare unit ≈ 40 kCHF

 TCLM ≈ 15 kCHF

 TCPC (goniometer): free of charge, cost endorsed by VSC

Total allocated for VSC activities ≈ 2,294 kCHF

 Budget spread over 3 posts:
 Halo and IR Cleaning collimators (TCSPM, TCLMs, TCTPs, 

TCLPs): 99150 

 Remote handling: 99152  

 M4P: 99151
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Work Unit definition
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COLLIMATOR

Bakeout HW: jackets

Machine 
Installation

HW

FSU ans IS

MoGr proto and 
series production

HW: Externalised Mo coating
Contract

Mo coating Validation

Prototype

Design and integration 
studies

MoGr R&D production & 
optimisation

Outgassig test

Develpopment and test (TDS)

U.S. cleaning procedure
development

Sub-assembly 
validation

BPM cables and flanges

Vacuum acceptance test

HW: TB, VPI, NEG

Validation test

Test bench procurement

8 main activities: identical

for all collimator type

Definition of detailled

contribution for HW and 

M4P for each sub activity



Detailled activity for budgeting
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Eg TCSPM (Done for every colimator)



TE-VSC Budget main table
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Started in 2019 

and due to end 

in 2022

Budget office new structure proposal

implemented on 01/10/2021

2022: Dominated by bake out 

procurement and production of 4 

interconnect tools

All collimators type billed to 1 BC only 

with 8 sub-activities  

As requested for HL-LHC: 

reduction of IS/FSU and 

replacement by TTE

Total amount shall fall within 

the total allocated envelop 

from Collimation Project



TE-VSC planning and millestones in detail
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Planning and Milestones WP12 contr. to WP5.xlsx (cern.ch)

 Follow up of activity progress (monthly reporting)

 Identify peak activity, bottleneck and anticipate delay  Adjustment

 Ensure allocated budget spending

https://espace.cern.ch/TE-VSCgroup/Projects/_layouts/15/WopiFrame.aspx?sourcedoc=/TE-VSCgroup/Projects/Shared%20Documents/Contribution%20documents/WP%205%20Contribution/Planning%20and%20Milestones%20WP12%20contr.%20to%20WP5.xlsx&action=default


WP12 Technical contribution to WP5
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 Design: Interconnect tool, bake out jacket, chambers

 Production: Procurement of materials, 

instrumentation/test, prototype interconnect tools

 Surface treatment: Cleaning, coating (+external),…etc.

 Vacuum acceptance test: CERN + externally

 Cabling and connexion: Pulling request, local 

connexion with controllers and tests

 Tunnel activities: Installation and connexion, leak 

testing, bake out and sector conditioning



Design contribution
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 Johnathan Meignan: Design of interconnect tool

 Livia Coman: procurement and production follow up

 Frederic Rasmussen: QCF300 flange and chains test

 Szymon Wlodarczyk: Continue after F. Rasmussen on 

QCF connexions tests and study.



Design and integration studies

 Interconnect tool design (good) progress:
 Flange contact study for leak tightness before and 

after bake out

 Procurement of new material to strengthen the 
CF300 QCF chain

 Bake out jacket for double beam collimator

 Design changes on proto collimator due to 
unforeseen integration issue

 Connectic transition for UHV tests
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Laboratory study and validation activities
 MoGr outgassing studies (TCSPM):

 CH4  Influence of Molybdenum on MoGr bulk and on MoGr+Mo coat

 Au interlayer before Mo. Coat

 Air exposed blocks: autumn 2021

 TDS results on MoGr: results under analysis

 MoGr outgasing study with optimised production parameters (“IFAST”): on-going

 Validation of new MoGr cleaning procedure (EDMS 2570228) : on-going

 Prototypes sub-assembly validation:
 4 MoGr taper blocks for proto: validated OK

 2 CuCD prototype blocks delivery at b113 (NANOKER) expected W41

 16 CuCD series blocks delivery at b113 Jan 2022

 16 tungsten blocks expected W48

 4 complete jaws assembly  Feb. 2022.

 2 CERN prototype final vacuum acceptance test End 2022 - begining 2023.

 BPM material validation:
 All LS3 production needs of BPM flanges: cleaned+vacuum tested

 All LS3 BPM cables needs (before bending): cleaned and vacuum tested.

 BPM cables after bending for cleaning and outgassing tests  2022

 Titanium orthogonal pick up CF25 for outgassing test to November 2021

 Two collimator vacuum test benches ready for external company use.

 Procurement of vacuum material (gauges, pump,..etc)  Started in Sept. 21

 New TTE K.HENNELI due to start Nov. 2021  all collimation related activities
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Solid planning ahead!

 Unforeseen or «last 

minute» test delay

not guaranteed



Production scheme for the prototype collimators

 Feedback from robotic team is needed to Jan to progress further with interconnect tool study and test
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2 units (TCLPX and TCTPXH) produced at CERN for end 2022

VSC shall provide for Aug. 2022:

• 2 fully functionnal and tested interconnect tool units + 2 reserve units

• 2 blank flanges CF300 (for test campaign)



Thank you
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Additionnal slides



D2-TAXN collimation area close up
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TAXN

D2

New CF300 double 

beam conical flange

Fully

Remote

Alignement

System
New remote toolings:

Below compression 

and QCF connexion 

2x VPIAN 30 l/s + 

NEG cartridges

D400 (both sides)

NEG coated

chamber+bo

New 2x VPIJ 30 l/s + 

2x D400 NEG 

TCTPV TCLPXTCTPXH

New bake out jacket 

design with integrated

TC (+new Hypertack)

NEG coated copper

insert and silver

coated RF fingers

«2 in 1» design specificity: (X)

_Horizontal orientation

_Movable jaws + uncolimated beam

_Double beam conical CF300 flange



IR1/5 3D
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«2-in-1» new collmator for IR1/5
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WP5 framework: Planning
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Updated March 2021


