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The HL-LHC Project

What, when, where, by whom?




Goal of High Luminosity LHC (HL-LHC) as
fixed in November 2010

From FP7 HiLumi LHC Design Study application

The main objective of HiLumi LHC Design Study is to determine a hardware
configuration and a set of beam parameters that will allow the LHC to reach
the following targets:

A peak luminosity of L .., = 5x103% cm2s? with levelling, allowing:

peak
An integrated luminosity of 250 fb! per year, enabling the goal of
L. . = 3000 fb! twelve years after the upgrade.

This luminosity is more than ten times the luminosity reach of the
first 10 years of the LHC lifetime.

te performance established 2015-2016: with same ha
nd same beam parameters: use of engineering margin
=7.510** cm2s! and Ultimate Integrated L, , . ~ 40
C should not be the limit, would Physics require more
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The largest HEP accelerator in construction

Modifications Change/new lay-out

1. InIP2: new DS
collim. in C.Cryost.

2. InIP7 new DS
collimation with 11 T

Cryogenics, Protection,
Interface, Vacuum,
Diagnostics, Inj/Extr...
extension of infrastr.
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> 1.2 km of LHC !
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How it could look like in point 5 (after HL)
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On the new HL-LHC infrastructures
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Project structure

Prqoct Management
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* Tech Monitoring

* Transport

* Logistics & Storage
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High Luminosity: a luminous future for LHC!

LHC / HL-L

 Today: Half way thrﬂugh HL-LHC

Run 2 | | Run 3 | Runa-s..
LS1 EYETS LS2 14 TeV 14 TeV
13 TeV — CN1ET Y
; - INJECTOR UPGRADE Eg?n?;mgl
splice consolidation cryolimit _
7 TeV 8 TeV button collimators IS absorbsr interaction . L LH? luminosity
R2E project 11T djpole & collimator regions installation
Cvil Eng. P1-P5 N\
2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 ‘ 2016 ‘ 2017 | 2018 2019 ‘ 2020 ‘ 2021 | 2022 | 2023 | 2024 | 2025 ‘ 2026 ‘ ‘ | ‘ ‘ ‘ ‘ ‘ | 2038
TLAS - CMS radiation
experiment uf grade phase 1 damage ATLAS - CMS
beam pipes 2 x nom. luminosity 2.5 x nominal luminosity upgrade phase 2
5% nominal luminosity I—— LICE - LHCb f— 1

nominal upgrade

FP7
MAJOR CIVIL WORKS g TECHNICAL INFRASTRUCTURE

Hi-Lumi
ASSESS & TDR MAIN ACCELERATOR COMPONENTS PHYSICS

CONSTRUCTION AND TEST INSTALLATION

DESIGN STUDY

PDR PREPARATION

2022 2023 2024 2025 2026

2012 2013 2014 2015 2016 2017 2019 2020 2021

wﬁﬂ |. Bejar Alonso, H. Garcia Gavela - Configuration, Quality & Sourcing Office



Global collaboration
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Industry
Procurement for HL-LHC

‘HiLumi ’
HL-LHC PROJECT
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COST: 950 MCHF for materials
slightly less than 2000 Staff-year
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How we are doing? (Plan versus Actual)
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On track for all WPs
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The HL-LHC Project

Main components, technical
services and Infrastructure




The largest HEP accelerator in construction

CIVIL ENGINEERING
2 new caverns and two new 300-metre
service galleries, two new large shafts;
10 new technical buildings on surface in P1 and P5
(ATLAS and CMS)

CRYOGENICS

2 new large 1.9 K helium refrigerators
for HL-LHC near ATLAS and CMS

“CRAB" CAVITIES
8 superconducting “crab”
cavities for each of the ATLAS
and CMS experiments to tilt the
beams before collisions.

BENDING MAGNETS

2 pairs of shorter and more
powerful dipole bending magnets
to free up space for the new

collimators.

FOCUSING MAGNETS
12 more powerful quadrupole magnets
for each of the ATLAS and CMS
experiments, designed to increase the
concentration of the beams before
collisions.

COLLIMATORS
15 to 20 new collimators and 60 replacement
collimators to reinforce machine protection.

SUPERCONDUCTING LINKS
Electrical transmission lines based on a
high-temperature superconductor to carry
current to the magnets from the new service

galleries to the LHC tunnel.
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Tendering on-going or already open and checking

MS-4514:Design and Manufacture of high precision
18kA and 14kA (class 0) DC Current Transformers

MS-4513:Design and Manufacture of high precision
2KA (class 2) DC Current Transformers

MS-4512: MLI for cryomagnets
MS-4500: IPOC Digitizers

DO-31944:Manufacture of around 9'000 thermal
links produced from copper and stainless steel,
iInvolving precision machining and welding of
OFE copper and stainless steel.

Manufacture of Pumping Slot Shields for beam
screen (high-precision thin walled beryllium-cooper
components)
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Still to come....

Bladders for the Quadrupoles series production

Cold-warm Transitions

Expansion Bellows

Studs to maintain the absorbers on the beam screens
Semi-rigid, radio frequency cables

Laser to be used in the FSI (Frequency Scanning Interferometry
Hydrostatic Levelling Sensors and Wire Positioning Sensors
Service contract for Q2 magnet production

Manufacturing of the Thermal Shields in Al. for cryomagnets
VAX Supports — Metallic structures

Cryogenic Plants for P1 and P5

= Mechanical Switches for Energy Extraction Systems

= Electronics for beam instrumentation

= Overhead cranes for P1 and P5 (25t and 20t capacity)

= D2 magnet components (wedges, end spacers, Al ring)

= Service modules for magnets cryostats

= 1 Vacuum vessel for RFD prototype

= Faraday Cage for RF services

= ....and of course we will always need raw materials, tooling and small
hardware...

HilLu |’
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3D METAL FORMING B.V.
ALDIANCE

ANDREW GMBH

BEMO RAIL

BKB PRECISION

BOA NEDERLAND BV
BOAFLEXIBLE SOLUTIONS SAS
BOSTEC ENGINEERING, LTD.
BUTRACO

BV METAALGAASWEVERIJ
CAPLINQ EUROPE BV

= CBMM EUROPE BV

= CRYOWORLD BV

= CRYOZONE, DH INDUSTRIES BV
= DELTAELEKTRONIKAB YV

= DIM3NSIONS GMBH

= EBV ELEKTRONIK

= EQUIPEMENTS SCIENTIFIQUES
= FALCO SYSTEMS

= FIBERDESIGN

HilLu |’
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Main HL-LHC Suppliers from Holland

FMI HighTech Solutions

GERMEFA BV

HAZEMEYER

Horsens Span Teknik

Hositrad Holland BV

IGO3D GMBH

ILSA - INDUSTRIAL LIFTING NV-SA
JEVEKA

KUSTERS & BOSCH B.V.
LIFTEUROP

MACHINEFABRIEK AMERSFOORT B.\V.
PM SPECIAL MEASURING SYSTEMS B.V.
SCHULZ ELECTRONIC GMBH
SERV'INSTRUMENTATION
THALES NEDERLAND B.\V.
UNIVERSITY OF TWENTE
LINDE KRYOTECHNIK

VAN HALTEREN METAAL BV
VDL ETG

WILTING




Industry

Tools to communicate and to get
iInformed
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Information must be dynamic ...

https://project-hl-Ihc-industry.web.cern.ch/
e

HL-LHC Industry

Industry Relations and Procurement Website for the HL-LHC project

. Y Y ey ey ey py

Building the HL-LHC with the Industry

The HL-HLC Industry website has been specially designed for the all those firms that wish to participate in this
ambitious project. We want to share all the relevant information in terms of the procurement that will be required
to accomplish this major upgrade of the LHC.

The industry will have a crucial role and will be heavily involved within the HL-LHC Project #since it will be the
main source to provide the technologies and equipment that are required to successfully achieve the goals of this
upgrade of the LHC.

The HL-LHC will collaborate with many types of industries and businesses to pursue its goals. Knowledge and
technology to be developed during the HL-LHC project will make a lasting impact on society.

The Large Hadron Collider (LHC) at CERN #at the Franco-Swiss border near Geneva, is the largest scientific
instrument ever designed and built for scientific research. It has been exploring the new high-energy frontier
since 2010, attracting a global user-community of more than 7,000 scientists spanning more than 6o countries.

After only a little more than one year of operation, on 4th July 2012 the LHC experiments, ATLAS #and CMS¢,
could announce the first major discovery: the long-sought Higgs boson, the cornerstone of the Standard Model
(SM) of particle physics. This announcement, heralded by scientists as well as by the media as a giant leap in the
understanding of our world and the origin of universe.

|. Bejar Alonso, H. Garcia Gavela - Configuration, Quality & Sourcing Office
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HIGHLIGHTS
10 Mar 2016

HL-LKC is now part of the ESFRI
Roadmap

The 2016 Roadmap highlights the
strong socio-economic impact of
research infrastructures as well as their
potential to generate innovation
through collaboration with industrial

partners.

8 Feb 2016
QUACO Open Market Consultation

CERN, 2s member of the European pre-
competitive procurement (PCP)
instrument QUACO, is pleased to invite
You to the Open Market Consultation
(OMQ) that will take place on 30"
March 2016.

Read more @

1 Nov 2015
High-Luminosity LHC moves to the
next phase

HL-LHC project moves from the design
study to the machine construction

phase.



https://project-hl-lhc-industry.web.cern.ch/

Information must be dynamic ...

[t |
Get in touch with your ILO — He is

NL - 1098XG Amsterdam

the key contact between CERN and W e

cern-ilo@nikhef.nl

httpy//www.bigscience.nl

the Industry of each country B

Nikhef Science Park 105

NL - 1098XG Amsterdam

' L1 43120592 2091 (direct)
{ 1 431 20 592 2000 (switchboard)
Klopping@nikhef.nl

= HL-LHC ILOs Portal (access to o
-
Website for HiLumi Procurement
I I .
L = L I I C I ro C u re I I I e I lt I I al I p rOVI d ‘ d Home: Dear 1LO this page gives you access to Purchasing statistics, to an space to exchange data on expenditure in your country, to our future equipment needs,
1L0 Bocuments and to the list of Price enquiries, Market Surveys and Invitation to Tender in preparation for HL-LHC. You will also find the ist of HL-LHC companents
.
n : 20 : I 5 Present Departmeeta (PBS) and the domains of activity relevant to the project.
Requests
S I C e [ Wark Packages [ not hesitate to indicate us other views you would find interesting. You can always exchange information with us using the special ILO Documents

Project Bredionn folders.

’ [ ]
Structure List
a S Col I III Ig ‘ ’ l l‘ ’X a ‘ ’aS Shopping Lists nt Departme st 1LO Docume
Dereains O Acivty v - w - - O w
Activites To Work Peccages 1 DR WPL2 Colemingtionfor - ZOMO  CAOZ0LG - Process AT INIANSGESAPM 21015 D250
- CREHTTERL HUbeam screens <xe o fnished
" U 750000 B VIS ZSOPM 212015 Q250 PM
Shapping Lt WF18 . -
= . 2 ORENDNNE WL UWWAImeta o ST TILAS  OLOIE- Process B IUA0SRSOPM 2111015 (250 PM
Shapping List W1 ate vahes 31082021 finished
‘ G Z/IANISIS0PM IS0
Shapping Lt W13 3o WP3 WAQHF, END o W00 ZZNV AOLIN- Process — .
e Shopping Lst WPGB EXMILTEM. SPACERS e 2127 fnished O TN 0MEPM 130017 0348 M
- e ey C INUAUISESOMM IS RSM
e 4 on WP3 WPIQdmagned .. TSOOO0 I20LXE  OLIZZNE- Proces R §
She Contents GISH14HTEML- QAT 01022020 fnished DE ZPILAOISOZSLPM Z7/ILA01S02S1PM
DK 12015 0251 PM . 27/11/2015 0251 PM.
/ s 5 DR WPLE;  ceder 35 pieces e Q0000 IAOLAIG 1ROL2I6  Process
SHCMMENUF  WDL e A6EDC AN Fnirhd B IANSOESLAM 211130150251 PM

. @
= CERN Procurement Website Forthcoming merket surveys and cals fortenders

I the line antiled Cast Rangs, & weey rough Indication of the cost fangs of the produdt is given i the form of |stters A, B, €, D.
A reprosents bems estimated o less than 730 KCHF, B represents oms botween 730 KEHF and 5 MCHE, € represents Rems beiw

Firms sy repiy Lo the Market Survey gublished in the tabbe below up Lo two wesks befare the correspanding Invitstion 1o Tender
Survey civar lefter Is var, plaase send your regly 1o tha Markat Survey at the carlist possibia dat,
The countries af origin af supalles and services shall be CERN Member States, except i provided otherwics in the table bolow.

Refierences marked with *New” have been posted during the last § weeks

Tywe of Contract; (M1 ~ Market Survey dispatched: M)
Rataronca: Call for Tendars schaduled for dispatch: [ v|[Al_w]
actiaty Code: Deseription anfor Specifc Condition; ||

https://found.cern.ch/java- = .
ext/found/CFTSearch.do P e

jcontract for civil

ing warks far .. o
site. (01010300, rostod firms sholl 10 Mo |

020700, 01020300,
T s & v expmrence

aos201 | sy | NI

RN e o pec &
Sunpt of apprasimately 500 tigh- <2ract ot ho sy of
- Wow 5. | unity, recianon tolram 3D seon | SoRTEnately |
arozo AxIRIFDIES |l A fod e Prase-3 narade of | 17orested fi il e g

|. Bejar Alonso, H. Garcia Gavela - Configuration, Quality & Sourcing Office



https://project-hl-lhc-industry.web.cern.ch/
https://found.cern.ch/java-ext/found/CFTSearch.do

Our objective

The High Luminosity project seeks industrial suppliers
and collaborations for the current construction phase
and make the High Luminosity upgrade.

CERN aims at fostering R&D collaborations and
knowledge exchange also with SMEs, a perfect
opportunity to match their capacity with the
requirements of HiLumi.

Understanding our needs is the first step to tender
successfully.

Understanding your capabilities and the know how that
could come from industry is the best way to specify
equipment that can be built by industry

Industrial events are always profitable for both parties

|. Bejar Alonso, H. Garcia Gavela - Configuration, Quality & Sourcing Office



Ready for the challenge?

Become a CERN supplier to built future accelerators

Visit us on

https://project-hl-Ihc-industry.web.cern.ch

|. Bejar Alonso, H. Garcia Gavela - Configuration, Quality & Sourcing Office


https://project-hl-lhc-industry.web.cern.ch/

Thank you for your attention

Special Thanks to all HL-LHC WP Leaders
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