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ADDENDUM IV

Question:

Paragraph 2.5.6.1 specifies gas bearing turbine expanders for the coldbox. Would an alternate oil bearing turbine
expanders based on extremely lower price, shorter delivery and proven reliability in commercial helium
liquefaction applications with over 20,000 continuous operation with no service requirement? These turbines are
manufactured in the United States by two large companies, Air Products & Chemical Co. and GE Rotoflow.

Answer:
The turbines with gas bearing are required.
If the vendor uses oil bearing, they should give at least three users of such kind of turbines, which are used

between 10 K and 60 K with helium as the working fluid, to prove the technology is mature in helium cryogenic
system.



