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1 Introduction

1.1 Purpose

This procedure provides instructions for the initial purge and removing of air from the system.  It is assumed that we are starting with a contaminated system and dirty filters. 

1.2 Scope

This procedure covers the main piping in the system including the filter, regeneration lines and the cryostat.  It does not include gas analyzer instrumentation.

2 Precautions and Limitations

A. It is assumed that an operational readiness clearance has been obtained.

B. The liquid argon dewar should be at about 40 psig (22 psig min/60 psi max) and must contain sufficient gas and liquid to carry out this procedure.
C. The GAr/H2 tube trailer should be connected to the system.

D. Do not open FCV-653-A or FCV-424-H while they are under vacuum.  It is not recommended by the manufacturer.
E. Detector electronics should be OFF when cryostat is under vacuum.

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] Vacuum Pump, PU-268, must be available.
3.3 Special approvals

[3] Obtain approval from Jason St. John or the LArIAT run coordinator.  Since the cryostat will be evacuated, the detector should be powered off during this procedure.
4 Procedure

4.1 Clean up the regeneration supply piping by flow purging.
[4] Close LCV-105-A, HV-300-A, and HV-301-A.

[5] Open HV-425-A, HV-422-A, and HV-427-A.
[6] Set FCV-653-A in auto to 1 scfm.  Be sure the valve opens and is not tripped closed by interlocks.  Resolve any interlock problems if necessary.
[7] Open V-6, argon gas valve.  Gas argon should flow from the argon dewar through the filter and to vent.  

[8] Flow argon gas for at least 1 minute.  This will flush the regeneration piping up to HV-422-A with approximately five volume changes.

[9] Open HV-411-A and close HV-427-A.   Flow argon gas for at least 1 minute.

[10] Set FCV-424-H in auto to 1 scfm.  Be sure the valve opens and is not tripped closed by interlocks.  Resolve any interlock problems if necessary.

[11] Open MV-407-H.

[12] Open Ar/H2 tube trailer manifold valve to begin flowing some Ar/H2 gas thru the regeneration piping.  Set PR-400-H to 40 psig.
[13] Flow argon gas for at least 1 minute.  This will flush the regeneration piping up to HV-422-A with approximately five volume changes.

[14] Set FCV-424-H to 0.0 scfm.

[15] Close HV-422-A.  Set FCV-653-A to 0.0 scfm.
[16] When PI-116-A, the pressure in the filter is close to 0.0 psig, Close HV-425-A.

4.2 Pump and backfill argon system
[17] Open LCV-105-A in manual.

[18] Open HV-300-A, HV-301-A and HV-303-A.

[19] Keep the LAr supply valve, V-5 closed.
[20] Open PCV-220-A in manual.  We will pump up to the check valve, V-227-A.

[21] Close HV-221-A, HV-222-A, HV-223-A.  These are sampling line taps from the cryostat to the analyzers.
[22] Open HV-203-A, HV-204-A, HV-206-A, HV-215-A.  These are the pressure and level instrumentation valves.
[23] Close all valves (HV-110-A, HV-258-V, HV-210-V, HV-211-V, HV-217-V) to the vacuum header.

[24] A vacuum hose should be connected to HV-255-A.  The vacuum pump should be pumping up to HV-255-A.
[25] Open HV-255-A.  A ½” drive ratchet with extension is needed to insert into the valve stem to open and close this valve.  The vacuum pump will get loud as the system is being evacuated.
[26] Pump until the pressure in the cryostat/filter/piping system is lowered to below 1 Torr.

[27] Close HV-255-A or the valve at the vacuum pump, HV-270-V.
[28] Monitor the cryostat pressure, PT-219-A, on IFIX, Open V-5 to backfill to ~14.7 psia with argon gas.  Close V-5.  Note that over pressurizing the cryostat is not possible as excess pressure will vent through V-227-A.  The air contamination will be (1 Torr/760 Torr) *10E6= 1315 ppm air.
[29] Open HV-255-A (or HV-270-V) to begin pumping again.

[30] Pump until the pressure in the cryostat/filter/piping system is lowered to below 1 Torr.

[31] Close HV-255-A or the valve at the vacuum pump, HV-270-V.

[32] Monitor the cryostat pressure, PT-219-A, on IFIX, Open V-5 to backfill to ~14.7 psia with argon gas.  Close V-5.  Note that over pressurizing the cryostat is not possible as excess pressure will vent through V-227-A.  The air contamination will be (1 Torr/760 Torr)^2 *10E6= 2 ppm air.

[33] Close HV-255-A.  Re-configure the vacuum pump and manifold to resume pumping on the seal guard spaces and if necessary, the insulating vacuum of the cryostat.
[34] End of procedure, the system should be backfilled with clean argon gas.  The gas analyzer sample taps should be sequentially be opened and flushed with gas through the analyzers.
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