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Introduction
The internal components (graphite fins, cooling rail, mounting features and hardware) of a target are kept clean and sealed until final assembly.  The internal volume of a target (referred to as the helium space) is sealed using metal Conflat gaskets at each end following alignment and external referencing.  The target is then filled with an inert gas until final assembly.  The external helium lines found along the target carrier is attached and the system from the hanger cup is leak check and certificated.  Again, the helium system is left under an inert (positive pressure if possible) to avoid the introduction of water vapor.  Connection to the existing pump and back-fill system is made following installation of the target into the target chase.  
Helium Space Pump & Purge
	A dry scroll pump is used to initially pumpdown the helium space following a target installation.
· Secure helium back-fill station shown in Figure A-1 (Appendix A) 
· Back-off pressure regulator (PR-1) completely and all high pressure manifold valves MV-01 through MV-05
· Close the regulator output valve MV-06
· Important: close the vacuum isolation valve MV-08 on the panel (labeled in red) to avoid back-streaming helium through pressure regulator (PR-02)
· Close valve MV-07 (vent to atmosphere)
· Close valves MV-11 and MV-12 to isolate the rotometer
· Open valve MV-10 (connecting back-fill panel to target)
· Pumpdown helium space
· Connect the dry scroll pump to the system using a KF-40 o-ring and clamp (if not already in place)
· Ensure that vacuum valve MV-13 is closed (note that this valve must be closed initially to avoid a swift deflection of the upstream (US) and downstream (DS) beryllium window found on the target and common to the helium space)
· Switch on scroll pump and let it warm up
· Slowly open vacuum valve MV-13 (near the scroll pump) only enough to hear a slight flow across the valve, leaving it for in that position for ~ 10 minutes to slowly pumpdown the helium space
· Note that the vacuum within the helium circuit may be monitored at the panel viewing TC-01 (in mTorr)
· After 10 minutes, slowly open vacuum valve MV-13 a slight amount listening for the flow across the valve, then wait another 10 minutes while watching TC-01 drop
· Finally open the vacuum valve MV-13 the remainder and let the helium system pump while monitoring TC-01
· Pumping on the helium system may be done over several days depending on the operational schedule while monitoring TC-01
· Back-fill with helium (once to purge out helium space)
· Isolate (close) vacuum valve MV-13 at the scroll pump
· Open cylinder valve #1 and valve MV-04 
· Ensure that a positive pressure exists on the high-side of pressure regulator PR-01 and then adjust the regulator with a medium standard-blade screwdriver to 5 psig at PI-01
· The MKS pressure regulator dial setting found on the panel should read 0.44 corresponding to 2.8 psig delivered DS of the pressure regulator PR-02 (note that FI-01 is limited to roughly 10 liters per minute of flow and is monitored using ACNET under E:TTPHFO (acknowledgeable alarm limits: -0.2 and 19.5 liters per minute))
· Confirm that PI-02 reads roughly the regulator set-point of 2.8 psig
· Close vacuum valve MV-09 to isolate TC-01 while pressure in helium is still sub-atmospheric
· Slowly open valve MV-08 which supplies helium gas to the target
· Allow pressure to build in target slowly (roughly 9 minutes to fill internal target volume of 65 liters and piping, 25 liters for a total of 90 liters at 10 liters per minute)
· After reaching atmospheric pressure, slightly vent some of the helium by cracking valve MV-07 for a minute, then close
· Important: close valve MV-08, isolating the pressure regulator PR-02
· Final Pumpdown
· Slowly open vacuum valve MV-13 (near the scroll pump) only enough to hear a slight flow across the valve, leaving it for in that position for ~ 10 minutes to slowly pumpdown the helium space
· Note that the vacuum within the helium circuit may be monitored at the panel viewing TC-01 (in mTorr)
· After 10 minutes, slowly open vacuum valve MV-13 a slight amount listening for the flow across the valve, then wait another 10 minutes while watching TC-01 drop
· Final Back-fill with Helium
· Isolate (close) vacuum valve MV-13 at the scroll pump
· Open cylinders valves #1 through #4 and valves MV-01 through MV-04
· Again, confirm that PI-02 reads roughly the regulator set-point of 2.8 psig
· Close vacuum valve MV-09 to isolate TC-01 while pressure in helium is still sub-atmospheric
· Slowly open valve MV-08 which supplies helium gas to the target
· Allow pressure to build in target slowly (roughly 9 minutes to fill internal target volume of 65 liters and piping of 25 liters for a total of 90 liters at 10 liters per minute)
· Check ACNET to see if target pressure (E:BTHP01) agrees with PT-01 (beam permit alarm limits: 1 and 6 psig which feeds into Target RAW Beam Permit and its latched position can be reset under E:TBRP90 )
· Also check ACNET for manifold pressure indication PT-02 (and confirm that it agrees with E: BTHP02 (alarm limits: 360 and 2880 psig))
Table 1.  Summary of critical devices with operational parameters and identifiers.
	Device
	Description
	ACNET ID
	ACNET Limits

	
	
	
	Lower
	Upper
	Units

	FI-01
	Target Helium Flow Rough
	E:TGTHFR
	-0.2
	19.5
	Liters per min

	PT-01
	Baratron Helium Pressure
	E:BTHP01*
	1
	6
	psig

	PT-02
	Helium Supply Pressure
	E: BTHP02
	360
	2880
	psig


*Target RAW Permit
Devices listed in Table 1 are found on ACTNET page E38 (NuMI), sub-page 9 (under horn).
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