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Cryogenic Infrastructure
Bernhard Schwingenheuer, MPI HD

Definition: all equipment needed for filling & maintaining the LN2/LAr level
in the cryostat, including all safety devices to avoid overpressure

Status: Piping & Instrumentation Design (PID) available from Air Liquide,
including Hazard & Operability (HAZOP) study & estimate of the
diameter of safety devices for the case of “LN2 — Cu/ice — water” contact

Open issue: we want an active cooling of the LN2/LAr to avoid
- changes in level of filling (expect ~ 1 cm/h due to evaporation)
- reduce microphonics due to bubbling
- Rn contamination from fresh LN2/LAr

Solution suggested by Air Liquide/Cryotherm 1s expensive (~200 k€)
--> we are looking for an alternative

also: how to heat exhaust gas? electrical heater or with water reservoir



PID a la Air Liquide
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Options for Cooling Unit (1)
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Options for Cooling (2)
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Options for Cooling (3)
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Summary

PID from Air Liquide available including dimensioning of safety valve.
What 1s the accident scenario for safety valve & rupture disk dimension?
Our proposal: safety valve for loss of imsulation vacuum,

rupture disk for loss of one containment
Discussion with LNGS has started on this 1ssue

No final solution for cooling unit available at the moment,
once this 1ssue 1s settled, tendering will start

How to heat exhaust gas (in case of emergency)?

LNGS will pay for storage tanks + pipes to experiment, MPI HD the rest



