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CERN: Accelerators Complex
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http://elogbook.cern.ch/eLogbook/attach_viewer.jsp?attach_id=1025394
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The Large Hadron Collider
& Higgs events on
ATLAS & CMS detectors
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The Cryogenics Group
Industrial support resources

(service contracts):

General mechanical, electrical,
instrumentation support: 22 FTE

Maintenance & Operation (M&O)
dedicated service contract: 47 FTE

• Cryogenic Laboratory & Instrumentation
• Mechanical Engineering
• Process Controls & Electrical Engineering
• Maintenance Management & Logistics
• Operation
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Helium refrigeration capacity at CERN (kW@4.5 K)

OMEGA, BEBC
ISR Low-Beta

SPS fixed
targets
ALEPH,
DELPHI,

LEP Low-
Beta

LEP2

LEP2+

LHC accelerator, ATLAS, CMS

HL-LHC IP1/IP5

HL-LHC SPS
Test facility

(2018)

SM18 main RF &
Magnets

cryogenic test
benches upgrade

(2019)
“250 W/W = 53 MW ”

Cryogenic power at CERN
kW at 4.5 K

Year
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LHC helium storage &
distribution (high grade
helium ring line, 2 MPa, 27
km long, for LHC operation)

[Completing the existing CERN
helium recovery system: high
grade, 20 MPa, 5 km long and low
grade, 3 kPa & 20 MPa, 3 km long
each]

Helium Storage & Distribution
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Cryogenic power at CERN
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Cryogenic Plants at CERN
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Cryogenics for the HL-LHC project
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Cryogenics for the HL-LHC project
for physics by means of a technology advancement
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Cryogenics for the HL-LHC project

P7

P8

P6

P5

P4

P3

P2

P1
Existing cryoplant
New HL-LHC cryoplant

• 2 new cryogenic plants (18 kW @ 4.5 K) at P1 and P5 for
high-luminosity insertions

• 1 new cryogenic plant (4 kW @ 4.5 K) at P4 for RF
cryogenic modules; (retained alternative: upgrade of 1
existing LHC cryogenic plant)

• 1 new cryogenic plant (0.8 kW @ 4.5 K) as RF cold test
facility with LHC beam type at SPS-BA6 (Crab-Cavities
program): successfully commissioned, crab cavities at 2 K

Overall HL-LHC
Cryogenics layout
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Cryogenics at CERN
forthcoming procurement

Activities / Year 2019 2020 2021 2022 2023
Supply of 40'000 t of liquid nitrogen for the
2019-2023 operational period (renewal)
Supply of 240 t of liquid helium for the 2021-
2025 operational period (renewal)
Maintenance & Operation industrial support
services for the 2022-2026 period (renewal)
HL-LHC:
-Procurement of two 18 kW @ 4.5 K cryogenic
plants and cold compressors units
-Procurement of the 1.5 km cryogenic
distribution infrastructure (multiple-lines)

Invitation to tender Existing contract Operational
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QRL Layout and Cross-Section 

8 QRL sectors

each QRL sector
• continuous cryostat of 
~3.2 km length: from the 
cryogenic interconnection box 
to the return module
• no header (4 or 5) 
sectorization
• 9 vacuum sub-sectors 
• repetitive pattern of straight 
pipe elements and service 
modules
• connection to the 
superconducting magnets 
every 107 m  

QUI

LSS
DS DS LSS

QRL

RM

DS = Dispersion Suppressor
LSS = Long Straight Section
RM =  Return module
QUI = Cryogenic interconnection box

QRL: Φ = 610 mm (4 headers)
QRL: Φ = 650 mm (5 headers)

arc

QUI

LSS
DS DS LSS

QRL

RM

DS = Dispersion Suppressor
LSS = Long Straight Section
RM =  Return module
QUI = Cryogenic interconnection box

QRL: Φ = 610 mm (4 headers)
QRL: Φ = 650 mm (5 headers)

arc

Φ = 154 x 2
20 K, 1.3 bar

Φ = 104 x 2
4.6 K, 3.6 bar

Φ = 84 x 2
50 K, 19 bar

Φ = 84 x 2
75 K, 18 bar

Φ = 273 x 2.9
4 K, 0.016 bar
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QRL Main Elements

Special elements 
from interc. box

Service module

Pipe element Fixed point

Standarc cell (~ 107 m)

JUMPER CONNECTION

SERVICE MODULE PIPE ELEMENT FIXED POINT ELEMENT

INTERCONNECTION

Jumper connection 
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Air Liquide Industrial 
Organization

Fixed points/ 
vacuum barriers, 

non-standard pipe 
elements and 
steps/elbows

Tuboplan (PT)Tuboplan (PT)

2C2C--Air Liquide (FR)Air Liquide (FR)

Standard pipe 
elements

Service modules
FCM (SP)FCM (SP)

Service modules and 
cryog. extensions

Air Liquide (FR)Air Liquide (FR) Service modules

Simic (IT)Simic (IT)
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Service Module Production 
at Simic and FCM

SIMIC: 168 standard and 
special service modules

FCM: 106 standard 
service modules

L = ~6.6 m, vacuum 
vessel in stainless steel
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Production of Fixed Points/Vacuum Barriers,  
Special Pipe Elements and Steps/Elbows at

Tuboplan

- 239 fixed point/vacuum barrier 
elements (L = ~ 6.6 m)
- 204 special pipe elements 
(L =~3-13 m)

- 70 singularities: steps and 
elbows
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