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Motivations to:
• He resource to be 100 % recycled and conserved in the ILC, 

even in any emergencies and/or power outages more than 3 
days.   

• Important reasons:
• No natural He resource in Japan, and 
• It may become a show-stopper for the ILC stable operation, in 

particular in Japan. 
• We have been experienced with major AC power outages, at least 

twice: Tohoku Earth Quarke (2011), and in an outstanding Typhone
(2019) for more than a week. 



Boundary Conditions 
• LHe in the ILC SRF system will entirely evaporate within 3 days 

after stopping the cryogenics or AC power outage, 

• He resource need to be recovered as GHe on surface, within 3 
days, in any case, by using emergency recovery compressers
operational by using emergency AC power generators. 

• The minimum fuel (LNG or Oil) to be reserved on site for this 
operation. (No more LNG/oil is expected in nation-wide critical 
situation). 



A possible solution
• 100% GHe storage 

• (instead of 50/50(%) LHe/GHe storage) 

• Continuous operation of Recovery compressor (20 bar) for > 3days 
• to be supported by Diesel/emergency AC power generators. 

• 12 (3x4), 20-bar GHe tank is required 
• (instead of 6 Ghe tank + 1 LHe dewar + Liquifier)    



ILC Cryogenics Layout-Design Updated in 2017
-- Change Request 09 (CR-09)

TDR CR-09



ILC Cryogenics Layout-Design Updated in 2017
-- Change Request 09 (CR-09)

Today, we will discuss the emergency operation: to be simplified by doubling GHe Buffer Tanks, and 
eliminating a small (Baby-Sitter) He Liquefier and a LHe storage tank (reservoir)  
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He Flow Lines in Emergency to Recovery

RC MC1 2 3 & …

LHe Storage

GHe Recovery Compressor à
(powered by Generator,
switched in emergency)

GHe Main Compressors
(Powered by Power-line)

Underground

Surface

1.8 – 4.5 K, Main 
Refrigerator Cold-Box 

(Main CB)  

Small
Liquefier

GHe Storage

Operation Sequence in emergency to resume steady state modes  (under investigation): 
1. GHe recovery using RC (powered by Generator for < 24 hrs, (electric capacity: < 1 MW / plant
2. Recovery of MC1 (and 2, 3, …) and Main CB, for LHe to be kept in CM after power-recovery 
3. LHe to be produced in LHe storage for a period of 5 ~ 7 days, by using RC powered by power line
(Note: Balance of LHe and GHe storage capacity to be further investigated and globally discussed) 

Cold GHe recovery lineà
(vac. insulated) 

SRF-CM 
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A design-update studied in 2017



ILC SRF Cryogenics Operation Modes
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design 
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Comparisons of CR-09 and the Update proposed
CR-09 Update proposed

# GHe Buffer Tank 6 (3 x 2 layers) 12 (4 x 3 layers)
Small He Liquefier Needed Not needed  
LHe Storage Tank (Reservor) Needed Not needed  
Surface area required 
Lowered base than GL 

Baseline 
Not needed 

Equivalent or smaller 
Needed (~ 3 m)  

Emergency Operation: 
He recovery time: 
-->  emergency AC power required

7 days  ( 2 x 3 + alpha) 3 days 

Periodic operation during shut-down Requird for baby-sitting Not required
Redundancy for emergency. required RCs and He liquefier RCs only

Cost Baseline Equivalent or lower 



A Design-Update Proposal:
• Simplify the He recovery system:

• Doubling numbers of GHe storage tank  (6 --> 12 )  
• Eliminating {small He Liquifier + LHe storage/reservoir}

• Except for specific location such as a main plant at each e- and e+ linac site for overall backup 
He reserve: 20 ~25 % for the whole He resource amount, for long term stability and risk 
management. 

• It may be wise to reinforce the redundancy for the Recovery Compressors (RCs) with 
an additional backup RC.

• The above design-update may realized much simpler emergency 
operation with well predicted and limited emergency AC power source.

• No cost-increase is expected, and a minor cost-saving may be expected. 
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