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Introduction

A The Cryogenic system will cool all the cavities in a
liquid -helium bath at a temperature of 2 K to
achieve a good cavity quality factor.

A The Cryogenic system lies besides the RF station,
which provides helium for the collider ring and the
booster ring.

A The Cryogenic system mainly includes the
refrigerators, distribution boxes, compressor group,
helium storage tanks and cryomodules.



Introduction

Booster ring:
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1.3 GHz 9-cell cavities , 96 cavities
12 cryomodules

3 cryomodules /each station
Temperature : 2K/31mbar

Collider ring:
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650MHz 2 -cell cavities , 336 cavities
56 cryomodules

14 cryomodules /each station
Temperature: 2K/31mbar

Layout of CEPC Double Ring
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Flowchart of one Cryo-station
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Recovery and

Helium Gas Storage Purification

Collider Cryomodules

Booster Cryomodules

Each Cryo-station mainly
includes Compressor, Cold
box, helium gas storage
tanks, cryomudules and
purification system.

The cryomodules have
two shields, a 40K~80K
shield and a 5K~8K shield.

A 2.2K, 1.2bar helium is
supplied for the
cryomodules and the 2K,
31mbar helium gas return
to the cold box with the
cold compressors.



Infrastructure
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Parameters of SC cavities
related for Cryogenic system

100km RFparameters( From Collider Booster
ZJY20171022)

mode
Frequency(MHz)
Cavity operating voltage (MV)
Duty factor
Total number of cavities
Total number of modules
Eacc (MV/m)
R/Q
QO
Operation temperature (K)
Cavity dynamic heat load@K
(W/cavity)
Total dynamic heat load @
2K(kW)




Heat load

H mode Collider Booster

40-80K 2K 40-80K 5-8K 2K
Module staticheatload (W)
Module dynamicheatload (W)
HOM losspermodule(W)
Connectiorboxes(W)
Total heatload (kW)
Total predictedmassflow (g/s)

Overall net cryogenic capacitypisZ
multiplier

4.5K equiv. heat load with
multiplier (kW)

Total 4.5K equiv heat load with
multiplier (kW)

Total 45K equiv heat load of %S
boosterandcollider (kW)




Installed power requirement

Boosterheatload kW~
Collider heatload kW~
CEPCTOTAL kW~

COP WI/IW)
Install powet MW~
Totalinstalledpowetr MW~

A The required total 4.5K equiv heat load is 58.58kW
andtotal installedpoweris 12.82MW.

A Four individual 18kW@4.5K refrigerators will be
employedfor the CEPCryogenicsystem

A Referredto LHC18kW refrigerator, the corresponding
Installedpoweris 16.6MW.
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Helium Inventory

ne volume of one 1.3GHzand 650MHz module Is
pout 320 liters and 346 liters, respectively

ne total liquid helium volume In the system will be

33,166liters.

ATo safely operate the cryogenicsystem,a coefficient
factor 60% s added,so CEPQ@eedsa standard4.5E4
m?3 heliuminventorysystem



Refrigeration

A With a 20% marginfour individual 18kW@4.5K refrigerators will be employed.
A The total cryogenic capacities are equivalent to 72kW at 4.5K.
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Cooling scheme for Collider

80K thermal shield 40K~80K GHe supply
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5K thermal shield 5K~8K GHe supply
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Cooling scheme for Booster

80K thermal shield 40K~80K GHe supply
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5K thermal shield 5K~8K GHe supply
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Cryomodule for 650MHz 2-
cell cavities

From Ruixiong Ha

A Including six Zell 650 MHz superconducting cavities, six high power couplers, six
mechanical tuners and two HOM absorbers

A Fast Cooetlown is introducedmeans 10K/minute below 45K.
A The static heat load of whekryomodule is 5W at 2K.




@ENEINEEIE for 1.3GHz 9-cell

cavities

Design Goals:

A Low heat loss
A Fast cool down

XFEL / LCLS-II type Cryomodule for High Q Cavity

A Cryogenic Group in IHEP has
manufactured 58 1.3GHz 9-cell
Cryomodulesfor EXFELcooperated
with domesticcompanies

A /3[a good foundation for the
optimization design for the CEPC
cryomodules



