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ANU

Basic requirements for low scale system

= How impurities are removed (type of purification system)

= Liquefaction rate ~50-100 I/hr

= Availability of LN2 (if it is used, the compressor and coldbox
can be smaller with less consumption of electricity,
1 litre/hour ~ 1.2 kW/hour electrical power)

= Future increase of helium volume

= | evel of air impurities in the recovered helium

= Loss of He in the system and recovery time

* Turn-down requirements (e.g. weekends or every few month)

= Available budget and anticipated operation cost

= Definition of liquefaction capacity



ANU cryoplant layout: TCF50 Sulzer cold box ~50 I/h of LHe
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ANU Pressure Control Panel
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Cold box, dewar and control
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ANU

Performance increase

» Transfer losses during LHe transfer due to pressure difference
between dewar and cryostats may be reduced by decreasing
pressure differential.

= Cold ejector and LHe pump. The cold He gas is recovered from
LHe dewar by cold ejector located in coldbox.
Immersed LHe pump transfers LHe to cryostats at almost same
pressure without losses.



Raising dewar to reduce pressure, 1998




ANU

He purification

= Absorber (charcoal or molsieve) at below 40K Level.
Continuous operation possible with use of two absorbers
(one in operation and second regenerated).

Current system utilizes only one absorber so the plant degrades
gradually after few weeks of operation



Distribution system




Thermo-acoustic oscillations

Cryogenics Volume 85, July 2017,
Pages 15-22



Home made valve box




Changing “hand” of LHe transfer tube




- LN2 system: phase separator and exhaust heater




Frozen LN, exhaust heater
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ANU

Possible implementation of LN2 precooling

LN2 is used to cool down the feed gas from ambient to 80K

= Advantages: smaller size, less expansion machines,
less investment cost, improved turn-down, less electrical power,
less space, constant temperature profile in the heat exchangers,
reduced cool-down time of coldbox

» Disadvantage: continues supply of LN2, LN2 infrastructure
including storage tanks and transfer lines



Process control system
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ANU Upgrades vrs refurbishment

= |- series liquefiers by Linde-Kryotechnik AG (entered market in 2005) based on

new maintenance free TED (Turbo Expander Dynamic) with increased efficiency up to 20%
Heat exchanger blocks has been increased compared to TCF plants so pressure drop can
be reduced. Outer piping has been minimized. The same control strategy and same software
(PLC) with high grade of automation has been applied.

= State-of-art visualization is available. Plant components are operated with decentred control
system and are connected by PROFIBUS DA.

= By using TED and optimized heat exchangers, liquefaction rate can be increased up to 100%
compared to the old generation (TCF).

= The improved internal purifier consists of upstream dryer and coldbox internal module

of heat exchangers, condensation stage, freeze-out stage and related valves. In addition, a
small absorber at below 40 K takes out traces of hydrogen and neon. The old 5gr unit not being
able to serve bigger capacity of L-series.
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