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Brief Introduction

BSRF, IHEP
1st GLS
100nrtad
©2.5GeV

3 generation of Synchrotron
radiation light source In Chin
Mainland

Shanghai Synchrotron Radiation
» il

HLS, NSRL
2nd GLS
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Number of users and new research fields increased rapidly

HEPS, High Energy Photon Sourcgust based on these requireents
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' New light source Infrastructure

Technlcal Safety Bulldmg
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up to now
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A Main buildings include
accelerator relative building
and SR experimental hall,
cryogenic hall, environmental
monitoring stations, etc.
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‘New light source infrastructure

A Linachasabeamenergyat500MeV at20233
A Boosterhasabeamenergyat6GeVat202311
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Helium cryogenic system
Used to cool dowifivel66.6MHz

andtwo 500MHz superconducting

cavities;
Cooling capacity-2000 W@ 4.5K

LN, cryogenic system

Used to cool down CPMU and
cryogenic devicesf Beamlines
Precooling of the refrigerator;
Shields of the superconducting
cavitieso cryol
Cooling capacity-50kW@80K .
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Engineering Materials

60-170keV

Hard X-ray Multi-analytical Nanoprobe (HXMAN)

< 10nm; in situ nanoprabe; 200m long

Structural Dynamics Beamline ( SDB )

Single shot for irreversible; 200m long

Hard X-ray Coherent Scattering

CDI, XPCS

Hard X-ray High Energy Resolution Spectroscopy

NRS, Raman and RIXS

High Pressure

Diffraction; 150nm, ultrahigh pressure

Hard X-Ray Imaging

Up to 300keV, 300mm beam size, 350m long

X-ray Absorption Spectroscopy

Sub-micron, quick XAFS

R Il Bl Al Il IE N B I

Low-Dimension Structure Probe (LODISP)

Surface and interface

10. Biological Macromolecule Micro-focus

1pm, serial crystallography

11. Pink SAXS

pink, least optics

12. High Res. Nanoscale Electronic Structure Spectroscopy

ARPES, 200-2000eV

13. Tender X-ray

Spectroscopy, BM beamline

14. Transmission X-ray Microscope

Nano imaging and spectroscopy

15. Test beamline

X-ray optics test




Layout of the Cryogenic System Device and building

Cryogenic hall

Tanks Farm

Pipe Line

Cryomodules Zone

Refrigeratc




" Arrangement of equipment

SR e
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| Helium Cryogenic system

. Helium cryogenic system include Helium refrigerator Helium storage
tanks recycle and purification machineCryogenic distribution line and
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Key technologies

. System optimization design

. High performance cryomodules

. High performance cryogenic distribution lines
. Precision measurement and automatic control
. Fast Recovery of System Faults

., Special requirements, 3mbar pessure fluctuation
Inside the cavity helium vessel

. Key technologies guide the design and constructio
direction
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Simp"ﬁed flow chart

. Helium refrigerator . Cryogenic distribution systen
., Cold box,LHe dewar . Main vavlebox
Compressors

. Helium storage and purified

machine

., Multi-tunnel cryogenic transfer lin
. Cryomodules

LN2
Refrigerator

Liquefier
Coldbox
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«& Helium Refrigerator

A Helium refrigerator is one of the most key equipment of the cryogenic system
provided byLinde with2.0kW@4.5 cooling capacity

Core Operation with low failure rate.
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& Helium refrigerator installation

The site installation of the compressors and cold box
the refrigerator have been completed
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The helium refrigerator commissionir
has been started at 2023.11.15
Complete the overall acceptance tes
2023.11.16~18

The cooling capacity has been testec

2066W+214.5L/hwith liquid nitrogen
precooling

3 [P o
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Helium refrigerator commissioning
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= Helium refrlgerator commissioning
In most commonly used operating conditions with two compresst
and two turbines on line
° 1.5mbar pressure fluctuatiomcompressors low pressure side
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£, 499.8 MHz Cryomodule
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A Two 499.8MHz superconducting cavities in HEPS.

A The technology originally from KEK .

A Two cryomodules have been running in BEPC Il 18 years.

A Upgrade of the cryomodule has been running in BEPC 1l 4 yea
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,\ -499.8 MHz Cryomodule
]
Cryogenic test is on process and Relatively technology is matur
The two cryomodules machining almost have been finished at
2024.2

One of the cryomodules has been tested at 2024.3

5
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" 499.8 MHz Cryomodule

The SRFcoolinghas been start at 2024.3.4
Last 72 hours the cooling progress was in place, and the cooling spet
the whole cooling process is not higher than 5K/h, and the temperature
difference on the surface of the cavity is not more than 10K

. Taking 10 hours, the liguid level from zero to 95%.
And static heat load has been tested at 20.3W
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166.6 MHz Cryomodule
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=» 166.6 MHz Cryomodule
_
The cryomodaule is the first quarteravelength (QWR) active SRF for acceleratil
nearluminal particles (beta=1)

Completed a horlzontal hlgblower test at 4.5K, Q0=1.4E+9 at 1.2 MV
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“9 166.6 MHz Cryomodule

The SRFcoolinghas been start at 2023.10.1L&st 280 hours the cooling

progress and the liquid level in place.

Average cooling rate is aboutl.2K/h, temperature difference on the surf
the cavity is not more than 10K
About 125K, in order to speed up the cooling speed, the max temperatt

difference is ~13.5K and average cooling speed is about 1.6K/h
And Static heat load has been tested at 29.1W
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166.6 MHz Cryomodule

The second set integrated of the cryomodule, including the cavi
coupler, tuner and others are processing.
Mass production of the cryomodules will be finished in this year.

™

5
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Nitrogen cryogenic system

A Precooling of the Helium refrigerator

A Cooling of the 7 cryomodules antul-channel transfer line
thermal shields.

A Cooling of 6CPMU and14 Beam lineCryostal
Monochromator.

A The final 90 beam line of which around 40 beam line with
CPMU andCryostatMonochromatar

A A big challenge to design the nitrogen system.
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%S Key technologies of the nitrogen system

. Thousand meters nitrogen transfer line with hi
performance, like low heat loads, easy
maintenance and stable operation with big
temperature difference, etc.

. Recovery the low pressure cold nitrogen gas

. Combining decentralized control with centraliz
control.

_Few cases are avalilable for the reference.
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3 Nitrogen Cryogenic system skeleton frame

ST
Nitrogenrefrigerationcycle system liquid nitrogenstorage, Low

heat loads easy maintenanceand stable operation cryogenic
transfer line, nitrogen valve box, phase separators users and
NitrogenCryogeniccontrolsystem
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2 Nitrogen refrigeration system

After the design of each equipmspthe threalimensional layout design of the
nitrogen refrigerator system with a detailed 1:1 size

Clearly and intuitively display the connection between each equipment and tl
installation position and sequence of the equipment

phase separator and
valve box

»w
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Installation

A Liquid nitrogen and nitrogen tanks, nitrogen cold box and
compressorandpipeshasbeinstalled
A Preliminarycommissioningvasstartedat 202310
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) Installation
—
A Preliminarycommissioningvasstartedat 202310
A Testing GN2 compressorunit, coldbox unit, shaft power reuse
turbineexpandeandControlsystem
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%£9 Commissioning
A Performancéestingwasstartedat 202312

A Formulatedhe controlstrategy
Compilingthe controlprogramandthe operationnterface
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&% Nitrogen refrigeration system

A Theperformanceestof theindicatorswill becarriedoutat Dec 15,2023
A Nitrogencold box wascooleddownin placeaboutl hourafterstartup
A Thecoolingcapacityhasbeenalsotested
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