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Basic Components of Cryogenic Systems

• Shorter cryogenic transfer lines preferred for less heat 
loads and lower costs 


• Heat removal necessary for heat generation at helium 
compressors as much as consumed electric power 
(cooling water, cooling towers)


• Liquid helium storage tanks with “baby-sitter liquefiers 
for long-term shutdowns or at blackouts
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Cryogenic Component Configuration in TDR
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Typical Access Hall (Cryogenic Cavern)
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11.4. Asian region (Mountain topography)

Figure 11.7
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Figure 11.8
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11.4.2.3 Access to Underground Areas

Inclined tunnels provide access to the underground facilities. There are 10 access tunnels; six for
the main linacs, two for both ends of ILC, and two for the central region. A great advantage of
access tunnels over vertical shafts is that vehicles can be used to transport people and equipment.
A disadvantage is the long distances involved which a�ect the size of cooling/ventilation pipes and
pumps; an alternative option is to use small-bore vertical shafts, which can be excavated by a boring
machine.

The eight access tunnels at PM-13, -12, -10, -8, +8, +10, +12, +13 along the main linac and
an access tunnel for the damping ring, have a vaulted section with an inner width of 8 m and height
of 7.5 m (Fig. 11.9 left). The tunnel width is wide enough that two large trucks can pass each other
and leave a human escape zone, and the height is su�cient to accommodate large pipes for cooling
water and air ventilation. The IR Hall access tunnel (Fig. 11.9 right) is larger to allow transport
of the detector solenoids from the detector assembly building on the surface. Its width is 11.0 m
and its height is 11.0 m. A damping ring access tunnel is also constructed. Assuming the lengths of
access tunnel, which will be known after a real site and the tunnel routes are fixed, to be 1 km in
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Points of Consideration

• Scenic conservation and environment protection (noise and 
mechanical vibration)


• Construction costs

• Storage of liquefied gases underground restricted (CERN and 

FNAL)

• Mechanical vibration of helium compressors affects beams

• Heat removal from helium compressors (cooling towers)

• Radioactivation of helium can be ignored (from past 

measurements at CERN and FNAL)

• Shorter 2 K transfer lines preferred

• Accessibility for daily checks and accidents response

• Helium buffer tanks required for stable operation of cryogenic 

systems (liquid helium storage tanks close to 4.5 K helium 
refrigerators)
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Current Cryogenic Component Configuration
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Discussions

• Long cryogenic transfer lines up to about 2 km required in 
current configuration


• Location of 4.5 K refrigerators still under discussion

• Quantitative discussions on cryogenic configuration suggested


• Cryogenics - T. Okamura

• Civil engineering - M. Miyahara


• Operation procedures

• Procedures before and after long-term shutdowns

• Recovery procedure at sudden blackouts


• Safety policies

• Who establishes?

• How do we establish?

• Cost for safety
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Summary

• No question about compressors (+ cooling towers) 
and storage tanks (+ “baby-sitter” liquefiers) on 
surface


• For change request, compressors (+ cooling towers) 
and storage tanks (+ “baby-sitter” liquefiers) on 
surface can be proposed at this stage


• Location of 4.5 K refrigerators kept pending for 
further study (their location underground in the figure 
for the change request at this stage)
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Cryogenic Component Configuration for CR
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