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Outline

Introduction

Description of the cryogenic system of the new 

test facility

Current project status and conclusions
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A new facility for large devices?

Several cryogenic test facilities exist at CERN for testing superconducting 

magnets and cavities. Up to sizes like LHC dipoles (15 m long, 30 ton).

For even larger devices? 

For the LHC detector magnets, dedicated facilities were created. 

Their cryogenic systems are now either used for production or unavailable 

because of the end of lifetime of some of their components. 

Former ATLAS barrel coils test facility Magnet test facility in SM18
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FAIR S-FRS magnets tests at CERN

Courtesy CGSI-FAIR & A. Kosmicki

In the framework of a collaboration agreement between CERN and GSI-FAIR,  57 S-FRS 

magnets will be tested at CERN at 4.5K: 48 multiplets and 9 dipoles. 

Mass up to 70 tons and dimensions up to 5 m high (see H. Kolmuss et al. C2OrE-05 at this 

conference).

Test rate approx. 21 units/year. Time on test bench 42 days.

Type # Tot. mass Cold mass

[ton] [ton]

dipole 24 50 2

multiplet 1 24 70 45

multiplet 2 9 25 20

There are three type of magnets:

~ 5m

A new test facility for large and heavy devices is needed !
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Architecture and dimensioning parameters
The S-FRS magnets tests is the  major driver for defining the architecture and 

dimensioning parameters. A detailed study of the parameters is presented at this conference 

C2PoF-04.

The test sequence is planned to last about 42 days for each magnet.

The required test rate is 21 magnets / year:

Å three test benches 

Å two cool-down/warm-up

Dimensioning parameters for performing the test sequence for a multiplet 1 (heaviest 

magnet)

Test Phase Requirement

Cool-down 293 K ï90 K 5.6 kW cooling power, 21.4 g/s at 10 bar

Cool-down 90 K ï4.5 K 6.2 m3 of saturated LHe at 4.5 K

Filling of magnet with LHe 1.4 m3 of saturated LHe at 4.5 K

Cold tests heat loads 30 W static at 4.5 K + 35 W dynamic during10 minutes, 

160 W at 60 K ï90 K (screen)

1.6 g/s at 4.5 K ï300 K (liquefaction load)

Warm-up 90 K ï293 K 5.4 kW heating, 20 g/s at 10 bar
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Requirements for the new facility
Å Provide the functionalities to perform the tests of the S-FRS magnets

Å Possibility to add one test station easily for future detector magnets tests

Å Re-use, when possible, existing systems that were used for the tests of the 

magnet system of the ATLAS LHC experiment.

Å Facility located in the same location as ATLAS magnet tests (B180)

Å For cryogenics

Å Re-use existing Sulzer (Linde) TCF200 cold box

Å Re-use existing distribution valve box and cool-down unit

B279

Compress

or hall

B180
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The new test facility
In B180 (very large building)

Previously used for the ATLAS 

magnet tests.

Devices that can be tested:

Up to 55 ton 7 m high max 

Up to 89 ton 5 m high max

1400 m2 reserved for facility

40 m x 30 m 

Facility will include:

Cryogenic system

Power converters

Magnetic measurements

Quench protection

Two buildings:

B279: compressors
Å Noise protection

Å Oil spillage protection

B180: cryogenics and tests 

Courtesy A. Kosmicki
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Close view of the architecture of the test facility 

Preparation area

Test area

Possible location

of PANDA magnet
LHC dipoles

Power converters

Offices
Control room

Control racks

Control racks

Control racks

Magnetic measurement racks

Cold Box
DVB

Courtesy A. Kosmicki


