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1 Introduction

1.1 Purpose

This procedure provides instructions to cool down and fill the LArIAT detector cryostat.
1.2 Scope

This procedure does not cover the initial removal of air from the system or filter regeneration.  Other procedures cover those steps.  This procedure starts with a warm, clean system.  The liquid argon dewar should be at least half full ~ 1500 liters.  Cool down is calculated to consume about 110 liters.  The filter volume is 80 liters.  The cryostat volume is 550 liters.  Therefore from the start of the procedure to a full cryostat will consume about 740 liters.  Steady state consumption is calculated to be about 5 to 6 liters per hour.
2 Precautions and Limitations

A. The instrumentation and controls may not be fully checked out when carrying out this procedure for the first time.  Trust local gauges and indications.
3 Prerequisite Actions

3.1 Documents

[1] Flow schematics, drawing 9219.100-ME-497449 sheets 1 thru 3.

3.2 Special equipment, tools, parts, and supplies

[2] It would be helpful to have a portable Hastings vacuum read out meter for DV-6 gauge tubes.
3.3 Special approvals

[3] Obtain approval from Brian Rebel and/or Flavio Cavana.
3.4 Special training

[4] none
4 Procedure

4.1 System Preparations
[5] The piping and cryostat should be purged or pumped and backfilled to a calculated value of less than 2 ppm air contamination.  Complete initial clean up procedure.
[6] Check insulating vacuum jackets to be less than 10 microns.  Pump if necessary.
[a] Molecular Sieve & Cu Catalyst Filter, PT-195-V
[b] Particulate filter, DV-6 gage tube
[c] Cryo lines into cryostat, PIT-178-V

[d] Cryostat insulating vacuum, PIT-263-V

[7] Active vacuum pumping is necessary on the space between inner and outer seals.

[8] If necessary, regenerate the molecular sieve & Cu catalyst filter.
4.2 Cool down and Fill
[9] Check open, V-6, gas valve at LAr dewar.
[10] Check closed, V-5, liquid withdrawal valve at LAr dewar.
[11] Put LCV-105-A, closed in manual.

[12] Close HV-425-A, HV-422-A at filter.
[13] Close HV-300-A.  Open HV-301-A and open HV-303-A at the particulate filter.

[14] Close HV-228-A.  This valve was left closed.  It is difficult to get to, one must climb on top of the cryostat from the roll-up door side and reach across.

[15] Put PCV-220-A in automatic at a set point of 20.0 psia (about 5.5 psig).
[16] Fully open V-5, the liquid withdrawal valve at the liquid argon dewar.
[17] Incrementally open LCV-105-A in 5-10% steps to start flowing cryogen through the system.  If PCV-220-A goes to 100%, reduce the manual set point of LCV-105-A.

[18] Open HV-423-A to direct filter output gas to the analyzer manifold.  Close any other sample point supply valves.  Open and close manual valves at the analyzer manifold to direct the gas to the analyzers.  HV-303-A can be throttled to increase the pressure at the filter if necessary.
[19] Record and monitor the analyzer readings.  The readings should be very low if the filter is removing H2O and O2.
[20] Monitor the filter temperatures; TE-194, TE-193, TE-192, TE-191, and TE-190 to indicate cool down of the filter.
[21]  Monitor the cryostat temperatures; TE-213-A, TE-212-A, and TE-214-A to indicate cool down of the cryostat.

[22] Monitor LI-207-A and LT-208-A as an indication of liquid accumulating in the cryostat.  The cryostat is to be full at about 42“LAr, ~2.1 psid on LI-207-A.  Exact level to be determined by LT-209-A.  Note:  HV-205-A the level transmitter equalization valve should be in the closed position.

[23] Monitor LT-209-A as an indication of liquid nearing the steady state liquid level.  LT-209-A has a range of 0-6” of liquid level.  Full is considered to be 4.0”.

[24] When LT-209-A starts to read a liquid level, put LCV-105-A in automatic at a set point of 1.0”.

[25]  Open HV-228-A to begin phase separating the liquid to the cryostat and the gas out the vent.
[26] Adjust LCV-105-A set point to the desired steady state operating level of 4.0”.

[27] Switch gas analyzer sample points as desired to check the cryostat purity versus elevation with HV-221-A, HV-222-A, or HV-223-A.

[28] Enable and adjust I-FIX and autodialer alarms to appropriate levels.

