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Layout overview of current cryogenic system

SR: Storage ring
BR: Booster ring
He: Helium gas

TLS cryogenic system

2CF-41<1>

SRF cavity 4
TPS cryogenic system
4 SRF cavity 3

> COmPpIessor room

TPS He
COmpIessor room
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Configuration: Single redundant
compression system only.
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Encountered operation challenges

@ There is no backup liquefaction/storage/distribution system available to

ensure continuous liquid helium supply during liquefier maintenance.

@ There is insufficient time to warm up the liquefier and fully restore its

performance in the event of a blockage caused by solidified moisture in the

heat exchanger..

@ Replacing the turbo expander requires a minimum of three days for system

warm-up, one day for the replacement itself, and two additional days for
recovery. Due to time constraints, completing this full procedure is not
feasible. Attempting an accelerated two-day process risks moisture

contamination and a significant reduction in system efficiency.
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Encountered Challenge - Pressure degradation for first
heat exchanger

B High/Low Limit
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Recovery by partial warm up

To suction line

T
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pressure difference before drying circulation
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pressure difference after drying circulation
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The comparison of pressure difference
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2"d cryogenic system

CIMultiple operation mode
v'Operate alternately
v'Operate simultaneously

OTo operate in redundancy, providing backup during

maintenance, pressure vessel inspections, or repairs.
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Layout overview of 2" cryogenic system

, 2" liquefier,
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Design and configuration of 2"¢ cryogenic system

2nd cryogenic system project Current system
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Major working items

LIRoom temperature Helium piping system — Local supplier
CICold box and 7000-L Dewar — To be purchased from Linde

CICold piping (LN2 transfer line and MCL) — in house
development

CIDistribution valve box - in house development
ClIntegration and commissioning — NSRRC/Linde

ClUninterrupted power supply system (AC and DC bank) —
Local supplier

L1Water, electricity, and instrumentation air — Local supplier
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Heat Load budget
Four cavities
Static heat loss 120 W (4*30)
Dynamic heat load 240 W (4*60)
RF waveguide 21 L/h (4*5.3)
Valve boxes 75 W (4*15+15)
Main multichannel transfer line 25 W
Branch helium transfer line 96 W (4%24)
Total sum 556 W+26.3 L/h (~ 656W)
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Performance requirement

Liquefaction = Main Dewar 1.35 - bar 230-L/hr
Refrigeration = Main Dewar 1.35 - bar No 385-W
Refrigeration = Main Dewar 1.35 - bar Yes 800-W
Mixed Main Dewar 1.35 -bar Yes 650-W and

- 25-L/hr -
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Cold piping - MCL
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* The average heat load from the experiment
and simulation analysis 1s 0.045 W and 0.035
W, respectively.

e Niltrogen sensor

®  [lclium sensor
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Distribution Valve box

‘ Cold Main ‘
Box ‘ ‘ Dewar
‘ e’ 0.5 ‘ 075" ‘ % One Diverter and Two Savety
L 777J LiiJ Valves for Each Symbol
X For Cooling Down
® ® ® X F i &
® ® or pumping purge
X % X ’% X ’% LHe cryogenic control Valve(0.75* (CVI01~CV103) X 3
Lo Lo T Lo GHe Cryogenic control valve(@”) (CV104~CV107) X 3
1 1 v Jacket LN2 cryogenic control Valve(0.5"> (CV108~CVI1I0 X 3
po / oeuun Joeke GN2 cryogenic control Valved”y (CVIII~CVII3) X 3
:ufﬁ.ﬁ Safety Valve X 38
CF_connector with flange adaptor Withdraow port X 2
Multi-pin )
— [ feedthrough LHe process pumping port (P1~P3> X 3
Cooling i ~
process vacuum Pumping GHe process pumping port (P4~P6> X 3
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LN2 Withdraw Port 03" 4 ’f el 0.5’ b 075" LHe Withdraw
“ v Port Two temperature sensors and two pressure
VCR connector with flange adaptor E 1” ~ ’% EZ—E‘O‘J sensor (one pressure indicator and one
/ “ e i pressure transmitter) are required at each
CF_connector with flange adaptor s inlet/outlet point of process piping.
GHe Spare Port LS & ’f S |15 CV101~CV112 : Weka cryogenic control valve (Kv
/ GHe LHe as indicated in the drawing and
CF_connector with flange adaptor o ’ 075‘, R=20) with digital I-P positioner
GN2 LN2 ' and integral electronically
1v ’ 05.‘ positioner signal 4—20mA contro
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MV101~MV103 : Weka cryogenic manual valve
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Ll Lol HV: Manual ball valve
FM: Venturi type flow meter
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@
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Milestone
2024 2025 2026 2027 2028
QI 1Q2|Q3]Q41Q1|Q21Q31Q4| Q1 |Q2]Q3| Q4 Ql Q2 Q3 Q41Q11Q2] Q3 Q4
Helium Liquefier/Dewar onsite
(To be Purchased from Design, manufacturing and FAT acceptance
Linde) test
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Summary

CJA quick recovery circulation loop and procedure of the
cold box performance has been implemented.

CThe 24 cryogenic system project has been proposed, which
is aimed to provide the multiple operation mode and a

redundancy during scheduled or temporary maintenance.

CIThe proto type of MCL had been fabricated and tested.
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