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The HL-LHC Project

Goals, schedule and
technologies




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 cm=s* with levelling, allowing:
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.

Concept of ultimate performance recently defined:
L= 7.510% cm2s? and Ultimate Integrated L, ,;; ~ 4000 fb-!
LHC should not be the limit, would Physics require more...




LHC / HL-LHC Plan
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HL-LHC Project Governance

CERN Directorate and
C-MAC Accelerator & Technology Sector
ATSMB & EATSMB
Experiments HL-LHC & LIU Executive Committee
HL-LHC . . LIU
HL-LHC P t Off .
Collaboration roject Lrice Project IEFC LMC
Board
HL-LHC
US-LARP Coordination HL-LHCTCC A&(-;I-ESDH
KEK Group
HL-LHC
Work Packages
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HL-LHC Workpackages

Parameter & Lay-out
Committee

Technical Committee

WP1 Project Management
& Technical Coordination

WP2 Accelerator Physics
& Performance

WP3 IR Magnets

WP4 Crab Cavities & RF

WP5 Collimation

WP6 Cold Powering

Project Coordination Office

Steering Committee

WP?7 Machine Protection

WP8 Collider-Experiment
Interface

WP9 Cryogenics

WP10 Energy Deposition
& Absorber Coordination

WP11 11 T Dipole

Two-in-One for DS Collimation

WP12 Vacuum

US-LARP
JP-KEK

HL-LHC Coordination Group

WP13 Beam Diagnostics

WP14 Beam Transier
and Kickers

WP15 Integration
& (De-)}Installation

WP16 Hardware
Commissioning

WP17 Infrastructure,
Logistics and Civil Engineering

WP19 High Field Magnets
RE&D — FRESCA2

s
% FP7 HiLumi LHC Design Study
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HL-LHC Project Office Organization

Project Leader & Deputy

Project Definition & Strategy Safety officer
Report to CERN Management and DHs
Report to Collaboration Board Budget Officer
Coordination technical WPs (2-14) & Collaborations Budget & its follow-up

Link to RC and to DAT

Project Office Manager
Coordination among officers, secretariat, interface with host states,
General Planning Coordination, Safety follow up

KT, Outreach and
Communication

Technical Infrastructure Configuration, Quality and
Officer & ¢ y Integration and

Resource Officer Installation Officer

Sherl) Englrestig TDR Edition & Tech. Baseline

(PBS, interfaces, Tech. Specs,
Technical documentation & ECR)
Quality and Risk management
Resource & Purchase Plan

Impact & Environ. Studies
Electrical Distr. & CV
Access & Alarm
Logistics & link to Test Infra.
Consolidation & Operations

Integration study and layout
Lead (de-) installation
Survey
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http://www.kek.jp/
http://www.kek.jp/

The HL-LHC Project

Main components, technical
services and Infrastructure




Many points around the ring

POINT 4

POINT 3

POINT 6

‘ Surface & Undergrou

POINT 7
f;:; Underground

> Main worksites



The largest HEP accelerator In
construction

Dispersion Suppressor (DS) I\/Iatchlng Section (MS) Interaction Region (ITR)

Modifications Complete change Complete change and
1. In IP2: new DS and new lay-out new lay-out
collimation TAN . TAS

2. In IP7 new DS D2 . Q1-Q2-Q3

collimation with 11 T cC . D1
Q4 . All correctors

All correctors . Heavy shielding (W)
Q5 (Q6 @1.9 K?)

New MQ in P6
New collimators >1.2 km of LHC

Cryogenics,

Protection, Interface,

Vacuum, Diagnostics,
Bl |Inj/EXxtr... extension of
Ll infrastr.

1.
2.
3.
4.
5.
6.
7.
8.




New Insertion Region lay out
(TAS, TAN, Q5 and colllmators om

Longer Quads; Shorter D1 (thanks to SC)
Interaction region length is unchanged

Q:200 T/m
MCBX: 33T 15Tm
D1:18T 26 Tm
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distance to IP (m)

Q1-3: 140 T/m
MCBX: 22T 2545Tm E. Todesco
DI:56T 35Tm ,
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D2:45T 35Tm
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Working on the Inner triplet &
magnets CERN

= 1 mechanical model
(15 cm long)
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Crab cavities

Mostly standardized interfaces and
common platform

Main differences
= Cavity symmetry & length
= HOM couplers
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Low impedence collimators
(LS2 & LS3)

LHC PROJECT

UNDERGROUND WORKS

»
’

\l

New material: MoGr

\ Point 8

i Reduce impedance by > 2)
— — S. Redaelli et al.



Increasing availability

§ 4 pairs 150(+/- 75) KA for MS— LS3
4 pairs 100(+/-50) kA for ITR — LS3
Ralll /|| lines in MgB, (or HTS)
tens of 6-18 kA CLs pairs in HTS

APMS 6

Baseline: removal to Double
Decker Underground

Ulse

UXCS S

LUSCS S

Ouvrages LHC v/ Y




Eliminating Technical bottlenecks

i —__L__
T 8x18kKW@4.5K
1'800 SC magnets

Pt 3 24 kmand 20kW @ 1.9K Pt 7
36'000 tons @ 1.9 K

96 tons of He




11 T Magnets
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Beam diagnostic improvement

Cryogenic BLMs & Radiation Hard Electronics

« Cryogenic BLMs

« Radiation hard electronics
Fast WireScanners
Insertion Region BPMs

« Cold directional couplers

« Tungsten shielded cold directional couplers
« Warm directional couplers

« High precision electronics for insertion region BPMs

Luminosity Monitors
Diagnostics for Crab Cavities

Upgrade to Synchrotron Light Monitors
« Upgrade to existing monitor
« New light source
- Halo diagnostics

Beam Gas Vertex Detector
« Final Implementation

Long-Range Beam-Beam Compensator
« Prototype
« Final Implementation

Detector Gas injection
and accumulation

purmp

Y e
Detector




= Quench Protection System of SC
design.

= Remote manipulation: the level of
activation around 2020 requires
development of special equipment to
allow replacing/servicing collimators,
magnets, vacuum components etc.,
according to ALARA principle. Remote
manipulation, enhanced reality and
supervision iIs the key to minimizing
the radiation doses sustained during
Interventions.

= Vacuum ...

Hiluy |’
L-LHC PH[}J_ECT

And many other improvements

Machine protection: improved robustness to mis-injected beams, to
kickers sparks will be required. The kicker system, collimation and TDI, is
the main shield against severe beam induced damage.

magnets to remake a 20 years old

LHC PROJECT

UNDERGROUNI




Installation Overview for LS2
(2019-2020)
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New transp. refrigerator={\ | - it t‘l rljr(Tp.dworks
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mmm New Q5 %
= In-situ a-C coating ® High bandwidth pick-ups =--- Systems
4 TCGPM ~ Mask for D2 B Fast wire scanners A TDIS
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Point 1 Civil Engineering
underground




Surface buildings

gt =

= 3'400 m< new buildings
o1 {Present surface= 75200 m? -

New surface= 91’200 m?

P5 {Present surface= 42’300 m?
: New surface= 55’300 m?



ypical view of the infrastructure needs
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Space needed for cable trays

UA:
DC cables

Antenna cable
R3.5

IT + OF + Signal

V distribution
- AC distributior
Safety

Signal transit

R3

-

DQS Converters
Transport
Size of cable trays (AC and signal):

600/60 mm. Distance between: 250mm
Constraints: Cable trays must be accessible for additionnal cables.
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18 kV single-line diagram for LHC5 HL-LHC
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Fresh air distribution to tunnels: -
Dew Point Temp. controlled @12° C | E ******** .

Ventilation
Study for air cooled equipment,
fresh air distribution,

pressurisation, smoke & : |

Hydrogen extraction, ... . ‘
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EN-CV equipments integrated in 3D

models

UW ventilation units &

S UW cooling station
distribution




Example of SD17 & SD 57 cranes

Lift Lift
Span: 20000 mm
Capacity: 25 tan
Lifting height: 110 m
Lifting speed: 10 m/min E

Distance between ropes with hosk
3t e boromof the shaft

AF T DEFTH 14 HETRES




General view




Industry

Procurement from HILUMI to
HL-LHC




HILUMI FP7

Total (€ 27,331,466) Ehigible (¢ 17,624,19Y)

Switzerland

Ony EU

research area

Waiving

EU request (€ 4,975,352) Eligible - waived (€ 9,309,248) o

Germany

Switzerland

iLuMI ’
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HILUMI Procurement

Hi-Lumi procurement sector allocation, %
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Global Cost - Spending profile
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HL-LHC - IR Magnets

WPO03 : most spending in
GOODS, purchase of
40,000 cables, cabling activities
and components for
Q1,02,Q3 magnets till
2020

35,000

30,000

015 2016 2017 2018 2019 2020 2021 2022 2023 2024
M HL-LHC-WP3-M-Q1&Q3-Total B HL-LHC-WP3-M-Q2-Total B HL-LHC-WP3-M-Orbit-Corrector-Total
B HL-LHC-WP3-M-HO-Corrector-Total B HL-LHC-WP3-M-D1-Total B HL-LHC-WP3-M-D2-Total
B HL-LHC-WP3-M-Q4-Total B HL-LHC-WP3-M-D2&Q4-Total ® HL-LHC-WP3-M-Q5&Q6-Total

. gL - LHC-WP3-M-Warm-Magnets-Total
HilLurni
HL-LHC PROJECT



HL-L

4000

3000

kCHF

2000
1000

0
2015 2016 2017 2018 2019

B HL-LHC-WP12-M-Vacuum screens-Shielded Beam Screen (V
B HL-LHC-WP12-M-Vacuum Layout-Insulation Vacuum (LVI)
B HL-LHC-WP12-M-Vacuum Layout-RT LSS1 & LSS5

‘ iLy i’
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Wed 01/01/14

‘Wed 01/01/14
« Acquisition process Tue 30/06/15
tungsten (c>750) Tue 15/12/15
Titane and supparting system (c<200) Tue 14/06/16
Thermal link (c<200) Tue 14/06/16
BS strip (cat 200<c<750) Tue 30/06/15
BS colamination (cat 200<c<750) Tue 15/12/15
BS punching, forming & welding (c>750) Tue 15/12/15
cooling pipe (C<200) Tue 14/06/16
CB (200<c<750) Tue 15/12/15
PIM (cat c<200) Tue 30/06/15
interconnect (beam vacuum+cooling) (200<c<750) Tue 10/01/17
CWT (c<200) Tue 14/11/17
Tooling BS horizontal coating -----> 500 (C<200) Tue 14/06/16
nielded) Be: n ‘Wed 01/01/14
« Acquisition process Tue 30/06/15
BS strip (200<c<750) Tue 30/06/15
BS colamination (200<c<750) Tue 14/06/16
BS punching, forming & welding (200<c<750) Tue 30/05/17
cooling pipe (C<200) Tue 14/06/16
BS tube (c<200) Tue 14/06/16
CB (c<200) Tue 14/06/16
CWT (200<c<750) Tue 23/01/18

Tooling BS coating (shared at 50 %) (c<200) Tue 14/06/16

' Vacuum Wed 01/01/14

+ Acquisition process Wed 11/01/17
supports (200<c<750) Tue 04/04/17

chambers (50% LSS) (c>750) Wed 11/01/17

VM (c>750) Wed 11/01/17
gauges (VGR, VGP,VGI) (200<c<750) Tue 04/04/17
gauges (VGI) (c<200) Tue 27/06/17

sector valves (c>750) Wed 11/01/17
roughing valves (c<200) Tue 27/06/17

VPI pumps (1 VPI tous les 14 m across all the ring) (c>750) Wed 11/01/17
NEG cartridges (excluding ALARA 3 and 7 i.e. CONS 50 %) (c<200) Tue 27/06/17
bakeout liackets cable thermocounle) (200<c< 750! Tue 04/048/17



Industry
Make or buy




Ex. WP4 Crab Cavities and RF systems

Conceptual specifications
WP4
| |

I

Wide-band _
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WP4

Crab cavities

(ACF)

SPS prototype
(idem to LHC)

Analysis of the subcomponents

Cryomodule RF services
(ACFGA) (ACFSV)
|
I | | | | | |
L ) LLRF & Fast

Vacuum vessel External Cryostat Dressed cavities Instrumentation Main coupler Vacuum valves | | Controls

(ACFVT) supports components (ACFDC) (ACFIS) (ACFMC) (WG) (ALL)

(HACF) (ACFAC)

Bare cavities with interfaces RF racks

(ACFCA) (AY)

Cryogenic
circuits

T

= Supports

Tuning system
(ACFTU)

=4 Thermal shield

Helium vessel
(ACFHT)

=1 Magnetic shield

HOM couplers
(ACFHC)

Slow controls
(AS)

Transmission
lines

(ACFWG)

Pick-ups
(APW)




Acquisition process

Inputs % Acquisition >— Outputs
Acquisition :
w Internal/Collaboration

Make

MS/IT/DO
b uy specification
process,

Contract

specification

List of specification
committee HL-LHC

Procurement

SCR: Specification Committee Review



Example - HOM Couplers
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Make or Buy Plan

PBS Element Life-Cycle

S High EDMSNG. | REV. | VALDITY
lumi'Tthi:y 1517895 11 VALID
® LHC
( ACQUISITION RESTRICTED J
"\ MAKE OR BUY PLAN
Engineering . e . L e
PBS lter * |LHC Equipment code | ~ |Name specification Fabricatior .. Asszembly . | Verificatic . | Installatio . | Commissionin ..
CEEM SEBEhL+ hlew CERM + Mew CERM + Mew EF SERR+ MNew
411100 ACFGA SP'S Cryormodule Igfbnratinns Collaborations | Collaborations Collaborations
. BN + Mew CERM + Mew CERM + New
411110 ACFYT SPS Vacuumn vessel = Sontract LEFM Collaborations CEAN Collaborations
CERMN Mew CERM + Mew CERM + New
4.111.2.0|HACF SP'S External supparts CERN Contraist LERN Callaborations CERN Collaborations
CERM + Mew CERM + Mew CERMN + Mew
CERM CERM CERK
4111 3.0 ACFAC SPS Cryostat components Cantract Cuollabaorations Callaborations
CERM CERN + Mew Collaboration US]  CERM + New CERK CERM + New
4.1.114.0) ACFDC SPS Dressed cavities Collaborations LARF Collaborations Collaborations
CERM Collaboration US- |Collaboration US]  CERM + Mew CERK CERM + New
41114 ACFCA SPS Bare cavities with interfaces LaRF LARF Collaborations Collaborations
CERM + Mew CE -
41114.2| ACFTU SPS Turning systern CERN Cortract CERM Call' * - —=
CEEM Collaboration US- [Collaboration US{  CE :
411143 ACFHT SPS Helium vessel LARP LARP Call z
CE :
41114 4| ACFHC SP'S HOM couplers CERN CERN CERN Call ;
. A . CE z
4.111.4.5[ Not defired yet SPS Cold magnetic shield LERH Collaboration UK J-ellaboraion LK) ), - 2
CERM + Mew CE 5
411150[ACFIS SPS Instrumentation CERN Contract CEPN Coll 31
CERM + Mew CE z
411160 ACFMC SPS Main coupler CERN Contract CERN Call -
CERN CERM + biew CERM + Mew CE s
4111701 GE SPS Yacuurn valves Contfact Contract Call E

o) ),




What and When

Number of

Name units Engineering specification Fabrication Assembly Verification
Power Converter [Current 16.5 kA, Voltage 20V, 1 Quadrant] 16 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 13 kA, Voltage 18V, 1 Quadrant] 8 CERN New procuremeit contract New procurement contract New procurement contract
Power Converter [Current 6 kA, Voltage 8V, 1 Quadrant] 16 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 12 kA, Voltage $10V, 4 Quadrant] 60 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 10.6 kA, Voltage $10V, 4 Quadrant] 4 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 0.2 kA, Voltage $10V, 4 Quadrant] 28 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current $0.12 kA, Voltage $10V, 4 Quadrant] 40 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 17 kA, Voltage $18V, 2 Quadrant] R&D Mew collaboration

Power Converter [Current 13 kA, Voltage $18V, 2 Quadrant] R&D New collaboration

Power Converter [Current 6 kA, Voltage $10V, 2 Quadrant] R&D Mew collaboration

Looking for (short term)

2018 Y

- Collaborations with universities interesting in R&D on 2-quadrant
topologies for converters up to 17kA to improve current ramp down

(17KA/+18V)

and squeeze time (6kA/+10V) — end 2015
- Potential suppliers from MS - before 2020

A

y

r

2020 for launching of Fabrication orders

Contacts & more info

HL-LHC Knowledge and Industry@cern.ch

WWW: HL-LHC Knowledge & Industry



mailto:HL-LHC_Knowledge_and_Industry@cern.ch
https://indico.cern.ch/event/387162/

Example of procurement lists/suppliers

Power Converters s Jm— Tws [
AT HL

BE JEMA IL TDK-LAMBDA

BG IT EEI, OCEM
CH ML

CZ MO

DE TRAMSTECHMIK, HEINZINGER  PL

DK DANFYSIK PT EFACEC
E5 JEMA SK

Fl KEMPOWER SE

FR SIGMAPHI LK

Foreseen

PES tem 5| Name we |Requiredon | *'* DR Description comments
310000 |02Mmagnets vTQ 01505 [=750k  |Strand for prototypes OsT
510000 |02 Magnats WPO3(2015-05 |70k |Strand for prototypes BIT
320000 (01803 Magnsts WPO3(2015-05 |70k |Strand for protatypes 05T
520000 |02 Magnats wros(2015-05 N winding-curing tooling
o0
5320000 |02 Magnats wPO3(2015-06 N Toaling: reaction fixture
o0k
5320000 |02 Magnats wPO3(2015-06 " Toaling: impregnation ficture
320000 |02Mmagnets WP03(2015-06  [50<c<200x |Short model coil: End-parts (spacers, end-shog)
"
320000 |02Mmagnets WPO3(2015-06  [50<c<200k |Pratotype coil: Poles and end-shoe extensions
‘ 560000 |D2Magnets WPO3(2015-08 (504200 | Manurfacturing short model
EDNIS A1513360 - Spechcation for Tj..-'
1112000 |C7oMegnet szsembly for High Feid 117 Dipale - wr11(2015-08 Ceramic Binder
Prozatype
1112000 |C7oMegnet szsembly for High Feid 117 Dipale - wr11(2015-08 Cable Insulation
Prozatype
320000 |02Magnets WP03(2015-08  [50<c<200k | Laminated structure short mode!
320000 (01803 Magnets WPO3(201509  [50<c<200k | Laminated structure short mode!
570000 |orbit correctors wPO3(2015-09  [e750k | strand for comectors




Our objective

The High Luminosity project seeks industrial suppliers
and collaborations to start the 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.

= Next 4 years there will be intensive prototyping and the
production of some of the first series of components.

= 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




Ready for the challenge?

Become a CERN supplier to built future accelerators

From the 229 March visit us on

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

HHHHHHHHHHHHH


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

Procurement needs now->2018

Some examples




What and When

_____MAKE OR BUY PLAN MAKE OR BUY PLAN
ngineerin
Name e, Fabrication Assembly < CERN + New CERN + New CERN + New CERN CERN + New
CERN + New CERN + New CERN + New CERN ow LHC Dressed cavities meGiiNemmy Collaborations | Collaborations | Collaborations Collaborations
dul CERN Collaborations | Collaborations | Collaborations CERN Collaborjtions CERN CERN +New | CERN +MNew | CERN +New CERN CERN + New
SPS Cryomodule LHC Bare cavities with interfaces Collaborations | Collaborations | Collaborations Collaborations
CeRN CERN + New CERN CERN + New CERN CERN +{New ol cERNNew | ceRnNew | CERN+New o CERN + New
SPS Vacuum vessel Contract Collaborations Collaborjitions LHC Tunning system Collaborations | Collaborations | Collaborations Collaborations
CERN CERN + New CERN CERN + New CERN CERN +HNew CERN CERN + New CERN + New CERN + New CERN CERN + New
SPS External supports Contract Collaborations Collaborf tions LHC Helium vessel Collaborations Collaborations Collaborations Collaborations
CERN + New CERN + New cern New e CERN+New | CERN+New | CERN+New e CERN + New
CERN CERN CERN i
5Ps Cryostat components Contract Collaborations Collaborltions | |LHC HOM couplers Collaborations | Collaborations | Collaborations Collaborations
N CERN + New CERN + New CERN + New CERN + New
. CERN C:EIR:: +New | Collaboration US cﬁR:: +New CERN CERD N LHC Cold ic shield CERN Collaborations | Collaborations | Collaborations CERN Collaborations
SPS Dressed cavities Collaborations LARP Collaborations Collaborjitions e CERN + New e CERN + New ern CERN + New
Cery | Cotlaboration Us{ Collaboration US| CERN + New . CERN +New LHC Instr i Contract Collaborations Collaborations
SPS Bare cavities with interfaces LARP LARP Collaborations Collaborfitions o CERN + New o~ CERN + New p— CERN + New
CERN CERN + New cERN CERN + New CeRN CERN +New LHC Main coupler Contract Collaborations Collaborations
SPS Tunning system Contract Collaborations Collabor} tions CERN CERN + New CERN + New CERN + New CERN CERN + New
cerny | Cotlaboration Us{ Collaboration US|  CERN + New ceRn CERN +New LHC Vacuum valves Contract Contract Collaborations Collaborations
SPS Helium vessel LARP LARP Collaborations Collaborjitions CERN CERN CERN CERN + New CERN CERN + New
CERN + Ne cern e LLRF & Fast Controls Collaborations. Collaborations
w w
CERN CERN CERN ‘ CERN ) ceRrn Cern cenn CERN + New e CERN + New
SPS HOM couplers Collaborations Collaborfitions RF racks Collaborations Collaborations
CERN | Collaboration UK | Collaboration Uk | _SERN + New CERN CERN +flew Faraday Cages and Ancilliary cenn CERN +New | CERN+New | CERN +New e CERN + New
SPS Cold magnetic shield Collaborations Collaborfitions i Contract Contract Collaborations Collaborations
CERN + New CERN + New CERN +New CERN + New CERN + New
CERN CERN CERN CERN CERN CERN N CERN ¢
SPS Instrumentation Contract Collaborations Collaborfitions | [Slow controls Collaborati Collaborations
CERN + New CERN + New
CERN +New CERN +New CERN +New Transmission lines CERN CERN CERN Collaborations CERN Collaborations
SPS Main coupler Contract Collaborations Collaborations CERN + N CERN = N
ew +New
CERN CERN + New CERN + New CERN + New CERN CERN + New Pick-ups CERN CERN CERN Collaborations CERN Collaborations
SPS Vacuum valves Contract Contract Collaborations Collaborations p— CERN + New p— CERN + New o CERN + New
ceR CERN + New cERN CERN + New . CERN + New Power Amplifiers i Collaborations
LHC Cryomodule Collaborations Collaborations Collaborations CERN CERN + New CERN CERN + New CERN RN + New
CERN + New CERN + New CERN + New CERN + New Power Amplifiers Contract Collaborations Cdlaborations
CERN CERN o -
LHC Vacuum vessel Contract Contract Collaborations Collaborations 4 *rF & Crab Cavities - Harmonic CERN CERN CERN CERN + New CERN B R[\‘l +Br\t|2wns
system
CeRN CERN + New CERN + New CERN + New CeRN CERN + New P e s e
LHC External supports Contract Contract Collaborations Collaborations | [go0 o CERN CERN CERN o e CERN oW
CeRn CERN + New CERN + New CERN + New ceR CERN + New o e p— CERN + New p— CERN + New
LHC Cryostat components Contract Contract Collaborations Collaborations | |200 MHz Collaborations Collaborations

v
2018 2018

Looking for (short term) Contacts & more info
- Collaborations interesting in R&D on Digital I/Q Demodulators & HL-LHC Knowledge and Industry@cern.ch

DSPs, low noise demodulators, Tetrode, 10T & SSPA, flexural ~ WWW: HL-LHC Knowledge & Industry
guides , machining, forming techniques, E-beam welding and for
Nb and NtTi sheets — by 2016
- Potential suppliers from MS on raw materials (Nb and NbTi),
machining and forming of raw materials, vacuum valves and RF
equipment — before 2016



mailto:HL-LHC_Knowledge_and_Industry@cern.ch
https://indico.cern.ch/event/387162/

What and When

MAKE OR BUY PLAN
Name Engl-n eerl.ng Fabrication Assembly Verification Installation Commissioning
specification
ew procurement | New procurement | New procurement
Target Collimator Tertiary Pick-up Metallic CERN P P P CERN CERN
contract contract contract
Long Collimator IR1&IRS CERN ew procurement | New procurement | New procurement CERN CERN
contract contract contract
. ew procurement | New procurement | New procurement
Target collimator long mask IR1&IR5 CERN P P P CERN CERN
New procurement [ New procurement
Target Collimator Long Dispersion suppressor CERN (F:)ontra P CERN CERN
New procur New procurement [ New procurement
Target Seconday Collimator Pick-up Metallic CERN P P P CERN CERN
contra contract contract

Looking for (short term)

- Potential suppliers from MS on Raw Materials for Advanced HL-LHC Knowledge and Industry@cern.ch
elummosit)
HC

Collimators for Accelerators & manufacturers of Collimators —  WWW: HL-LHC Knowledge & Industry
before 2016
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What and When — WP6a: Cold Powering

MAKE OR BUY PLAN
Engineering
Name specification Fabrication Assembly Verification Installation Commissioning
Tunnel Interconnection cryostats prototype CERN CERN or Industry CERN CERN CERN CERN
Current Leads prototype CERN CERN or Industry [ CERN or Industry CERN CERN CERN
Surface cryostats prototype CERN CERN or Industry CERN CERN CERN CERN
Superconducting links prototype CERN Industry CERN CERN CERN CERN
Tunnel Interconnection Cryostats series CERN In CERN CERN CERN
Current Leads series CERN Incustry Industry CERN CERN CERN
Surface cryostats series CERN Ingustry CERN CERN CERN CERN
Superconducting links series CERN Incustry CERN CERN CERN CERN

201

Looking for (short term) Contacts & more info

- Potential suppliers from MS on cabling of superconducting and HL-LHC Knowledge_and_Industry@cern.ch
semi flexible long cryostats — by 2016 WWW: HL-LHC Knowledge & Industry

High
Luminosity
HC

iLuMI ’
HL-LHC PROJECT
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What and When

Number of

Name units Engineering specification Fabrication Assembly Verification
Power Converter [Current 16.5 kA, Voltage 20V, 1 Quadrant] 16 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 13 kA, Voltage 18V, 1 Quadrant] 8 CERN New procuremeit contract New procurement contract New procurement contract
Power Converter [Current 6 kA, Voltage 8V, 1 Quadrant] 16 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 12 kA, Voltage $10V, 4 Quadrant] 60 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 10.6 kA, Voltage $10V, 4 Quadrant] 4 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 0.2 kA, Voltage $10V, 4 Quadrant] 28 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current $0.12 kA, Voltage $10V, 4 Quadrant] 40 CERN New procurement contract | New procurement contract | New procurement contract
Power Converter [Current 17 kA, Voltage $18V, 2 Quadrant] R&D Mew collaboration

Power Converter [Current 13 kA, Voltage $18V, 2 Quadrant] R&D New collaboration

Power Converter [Current 6 kA, Voltage $10V, 2 Quadrant] R&D Mew collaboration

Looking for (short term)

2018 Y

- Collaborations with universities interesting in R&D on 2-quadrant
topologies for converters up to 17kA to improve current ramp down
(17kA/£18V) and squeeze time (6kA/£10V) — end 2015

- Potential suppliers from MS — before 2020

A

y

r

2020 for launching of Fabrication orders

Contacts & more info

HL-LHC Knowledge and Industry@cern.ch

WWW: HL-LHC Knowledge & Industry
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What and When

MAKE OR BUY PLAN

Engineering
Name specification Fabrication Assembly Verification Installation Commissioning
Energy extraction system - High DC Switches, By pass New New
i &Y . ¥ . g. . yp CERN + New CERN + New CERN + New CERN + New
Diodes, High power diodes, High Power Resistors, . procurement procurement . .
. Collaboration Contract Collaboration | Collaboration
Electronics Controls contract contract

N N
Beam Interlock System - Electronic Cards and Cabling, ew ew CERN + New CERN + New
. L. CERN procurement procurement . CERN
Optical Components, and communications Contract Collaboration
h Detection System - Electronic Boards, Cabling, CERN + N CERN + N
Quenc .e eF ion System - Electronic Boards, Cabling CERN procurement | procurement ew (.ew CERN
Communications Contract Collaboration
contract contract
CERN + New CERN + New
Power Interlock - PLC (Safety PLCs) and Cabling CERN procurement procurement . CERN
Contract Collaboration

contract contract

201

Looking for (short term)

- Collaborations with universities interesting in R&D on design and  HL-LHC Knowledge and_Industry@cern.ch
manufacturing of Mechanical High DC Current Switches, Cold ~ WWW: HL-LHC Knowledge & Industry
By-pass Diodes and Assembly of these Diodes — before 2016

Luminosity

- Potential suppliers from MS — before middle 2017 0 HC


mailto:HL-LHC_Knowledge_and_Industry@cern.ch
https://indico.cern.ch/event/387162/

What and When

MAKE OR BUY PLAN
Name Engi.n -e eri.ng Fabrication Assembly Verification Installation Commissioning
specification
Neutral Beam Absorber TAXN CERN CERN + New CERN + New
(ATLAS, CMS) Collaborations Collaborations
Neutral Beam Absorber TAXN CERN + New CERN + New
CERN . .
(LHCb) Collaborations Collaborations
Target Absorber for Insertion CERN CERN + New CERN + New CERN + New CERN + New CERN + New
region TAXS (ATLAS, CMS) Collaborations Collaborations Collaborations Collaborations Collaborations
Radiation shielding (ATLAS & CERN CERN + New CERN + New CERN + New CERN + New CERN + New
CMS) gllabaoration Collaborations Collaborations Collaborations Collaborations

Looking for (short term)

- Collaborations with universities interesting in R&D on design and  HL-LHC Knowledge and_Industry@cern.ch
°High
Luminosity
HC

manufacturing of Neutron absorbers for accelerators — end 2015 WWW: HL-LHC Knowledge & Industry
- Potential suppliers from MS on machining in situ of radioactive
materials — before 2016
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What and When

Looking fo

2018

- Potential suppliers from MS on Raw Materials Metallic and non-
Metallic (Stainless Steel, Cooper, Low Carbon Steel, Fiberglass,

Mica, Ceramic Binder),

Machining of metallic components,

Machining of composite component and Cryostats — before
March 2016

2018

Contacts & reinfo

HL-LHC Knowledge and Industry@cern.ch

WWW: HL-LHC Knowledge & Industry

MAKE OR BUY PLAN ) | MAKE OR BUY PLAN
Name Fabrication Assembly | ificati [ | i Commissi Name Fabrication [ Assembly |
Q1803 | | D1 Magnet
Model Collaboration US-LARP Collaboration US-LARP | Collaboration US-LARP || Model Collaboration KEK Collaboration KEK Collaboration KEK
Prototype Collaboration US-LARP Collaboration US-LARP | Collaboration US-LARP CERN Collaboration US-LARP [|Prototype New procurement contract | New procurement contract | i Collaboration KEK CERN
Series Collaboration US-LARP Collaborm m CERN CERN Series New procurement con% New procurement contract|  Collaboration KEK CERN CERN
Q2 Magnet & n D2 Magnet | |
Model CERN CERN CERN l Model New procurement contract | New procurement contract|  Collaboration INFN
Prototype CERN ﬂ | | CERN CERN Prototype New procurement contract [ New procur ment contrac CERN CERN
Series CERN t ﬂ | CERN CERN Series New progirement contract [ New Erocurement contract CERN CERN CERN
Short Orbit Corrector Q4 Magnet
Model Model Collaboration CEA CERN W
Prototype Collaboration CIEMAT ollaboration Prototype New proc W ollaboration CERN CERN
Series New procurement contract; ement contract CERN | Series New P"’%WM cip | CERN CERN
Long Orbit Corrector D2 & Q4 Correctors l
Model Model | |
Prototype Collaboration CIEMAT Collabgfation CIEMAT CERN Prototype CERN CERN CERN | |
Series New procurement contract | New procfirement contract CERN Series New procurement contract Ni procurement contract CERN |
High Order Correctors Q5 Magnet | |
Model Model |
Prototype Collaboration INFN Collatfration INFN Collaboration INFN CERN CERN Prototype I
Series New procurement contract | New proclrement contract| Collaboration INFN CERN CERN Series %
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What and When

MAKE OR BUY PLAN

Engineerin,
Name & e L. & Fabrication Assembly Verification Installation Commissioning

specification
Magnet Model Single aperture CERN CERN + New suppliers CERN CERN
Magnet Model Double aperture CERN CERN + New suppliers CERN CERN

CERN +N
Cryo-Magnet assembly for High Field 11 T Dipole - Prototype CERN CERN + New suppliers CERN . ew
. . . . . + CERN +N CERN +N
Cryo-Magnet assembly for High Field 11 T Dipole - Series CERN CERN + New suppliers CERN . oW .ew .ew
suppliers Collaborations | Collaborations

201

Looking for (short term)

- Potential suppliers from MS on Raw Materials Metallic and non-  HL-LHC Knowledge and_Industry@cern.ch
Metallic (Stainless Steel, Cooper, Low Carbon Steel, Fiberglass, =~ WWW: HL-LHC Knowledge & Industry
Mica, Ceramic Binder), Machining of metallic components,

Machining of composite component and Cryostats — before euigh

March 2016 Luminosity
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What and When

MAKE OR BUY PLAN
Name :neg:;;?:i:gn Fabrication Assembly Verification Installation Commissioning
Shielded Beam Screen (VSM) CERN + Industry | CERN + Industry | CERN +Industry | CERN + Industry
Beam Screen non-shielded (VSC) CERN CERN + Industry | CERN + Industry | CERN + Industry | CERN + Industry
In-situ coating of Inner tripplets IT2 & IT8 CERN CERN +Industry [ CERN +Industry
Room temperature vacuum system in LSS1 & LSS5 CERN CERN + Industry CERN + Industry | CERN + Industry | CERN + Industry CERN + Industry
Room temperature vacuum system in LSS4 CERN CERN + Industry CERN + Industry | CERN + Industry | CERN + Industry CERN + Industry
Insulation Vacuum system CERN Newsor::;r:tment CERN + Industry | CERN + Industry | CERN + Industry CERN + Industry
Vacuum system in experimental areas CERN CERN + Industry CERN + Industry | CERN + Industry | CERN + Industry CERN + Industry

201

Looking for (short term) Contacts & more info

- Collaborations with universities interesting in R&D on Laser  HL-LHC Knowledge and Industry@cern.ch
Engineered Surface — before 2017 WWW: HL-LHC Knowledge & Industry
- Potential suppliers from MS on Bake out System, Machining and
Assembly of UHV Components, Raw Materials (W alloy, Al alloy,
SS...), Beam screens, bellows for UHV, Supports and Vacuum
system controllers — before 2018
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What and When

LHC Equipment code Engl‘n ‘e erl‘ng Fabrication Assembly Verification Installation Commissioning
specification
Beam diagnostics & instrumentation - BLM - Beam loss monitors CERN CERN + New CERN + New CERN + New CERN CERN
ontract Contract
CERN +N CERN + N
Beam diagnostics & instrumentation - BWSF - Fast wire scanners CERN ew ew CERN CERN
Contract Contract
ERN + N ERN +N
Beam diagnostics & instrumentation - BPM - Beam position monitors CERN ew ¢ ew CERN CERN
Contract Contract
Beam diagnostics & instrumentation - BRANQ - Luminosity monitors CERN ERN + New CERN +New CERN CERN
Contract Contract
CERN +N CERN + N
Beam diagnostics & instrumentation - BPW - Wide-band pick-ups CERN ew ew ew CERN CERN
ct Contract Contract
Beanlw diagnostics & instrumentation - BSR - Synchroton light CERN CERN + New CERN + New CERN + New CERN CERN
monitors ontra ontract ontract
B di tics & inst tation - BGV - B Gas Vert CERN + N CERN + N ERNEF N
eam diagnostics & instrumentation eam Gas Vertex CERN ew CERN CERN
Detector ontra ontrad ariract
B i i i ion - L - ERN + N ERN + N ERN +N
eam diagnostics & instrumentation - Long range beam-beam CERN C ew C ew C ew CERN CERN
compensator Contract Contract Contract
2018
Looking for (short term) Contacts & more info
Qualification of potential suppliers: HL-LHC Knowledge and_Industry@cern.ch
«  cryogenic cables — before 2017 WWW: HL-LHC Knowledge & Industry

*  UHV RF feedthroughs — before 2017
* Packaged diamond detectors — before 2017
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What and When

MAKE OR BUY PLAN

Engineerin
Name g' L & Fabrication Assembly VerificatiorI Installation Commissioning
specification
Beam transfer & kickers - Injection System - Absorber CERN + New CERN + New CERN + Ne
L. CERN CERN CERN
for Injection Segmented Contract Contract Contract
Beam transfer & kickers - Injection System - Collimator CERN + New CERN + New CERN + New
A CERN CERN CERN
for D1 Protection Contract Contract Contract
Beam transfer & kickers - Injection System - Injection ERN + ERN + ERN +
' 1] Y )] CERN CERN + New CERN + New CERN + New CERN CERN
kickers Contract Contract Contract
Beam transfer & kickers - Injection System - Beam CERN + New CERN + New CERN + New
. CERN CERN CERN
Instrumentation Contract Contract Contract
Beam transfer & kickers - LHC Beam Dumping System - CERN + New CERN + New CERN + New
. . CERN CERN CERN
Collimator for MSD Protection Contract Contract Contract
Beam transfer & kickers - LHC Beam Dumping System - + + +
' : ping Sy CERN CERN + New CERN + New CERN + New CERN CERN
Diluter Dump Kicker Contract Contract Contract
Beam transfer & kickers - LHC Beam Dumping System - CERN + New CERN + New CERN + New
CERN CERN CERN
Controls Contract Contract Contract
v

Looking for (short term)

- Potential suppliers from MS on Raw Materials (Glidcop, Graphite,
3D C-C composites), machining of components, Welding (Electro
Beam Welding), Brazing, Interferometers, Bake out coating,
Vacuum equipment and Water System equipment — before 2017

HL-LHC Knowledge and Industry@cern.ch

WWW: HL-LHC Knowledge & Industry
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