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The first stage of HV start-up will require the filament supply (FIL) and arc supply (ARC/BULK) to remain off. These are in the HV rack and controlled by DS2-PP-ML-1-C1 via the isolation transformer that the HV rack sits on. The solenoid supply (MAG) and extractor supply, also in the HV rack, and also within the HV cabinet. Also connected through the isolation transformer is the HV PLC that controls interlocks for these supplies and hydrogen gas flow to the source.

-----------------
For HV-only tests (No ion extraction)
-----------------

[ ] Start here from completion of 5.4.2 of the IOTA PROTON INJECTOR SOURCE LOTO procedure.

[ ] Note that following this checklist will result in loss of power from the HV PLC, but without filament or arc, continuous flow of hydrogen is beneficial. Note the source pressure (N:PSVAC) here: ____________ mTorr. By default, the PLC does not try to manipulate the valve automatically upon start up, allowing the user/operator to check conditions before re-enabling the PID loop through N:PSVLV.

[ ] Ensure that the red HV cable is in place and connected to the Glassman HV power supply at one end and the contactor terminal on the other.

[ ] Any loose wires within the HV relay rack should be controlled at this time (e.g. the loose arc modulator bulk supply control cables in the event that it is replaced by a temporary supply, as will be the case in the initial tests).

[ ] If the extractor is needed for the test, control power to the filament, arc, and solenoid supplies by unplugging and controlling the plugs for each of these supplies separately from the isolation transformer and DS2-PP-ML-1-C1 should be energized. The extractor supply should be set to 0 kV and off via ACNET (N:PSEXT).

[ ] Ensure that the aluminum plate is in place on the back of the HV rack, covering the space between the back of the rack and all power supply connections. Only the indicators on the PLC at the top of the rack should be exposed.

[ ] Ensure that all grounding sticks/clamps/braid are removed and secured from the source enclosure.

[ ] Ensure that the source enclosure doors are fastened in place and that the copper mesh is continuous on all exposed sides. The muffin fan on the side of the source enclosure should be checked for operation.

[ ] Ensure that the plexiglass lips are in place preventing access to the source area from below are in place.

[ ] Ensure that panels surrounding the contactor are in place and fastened. The muffin fan attached on the downstream end of the contactor enclosure should be checked for operation.

[ ] Ensure that all grounding sticks/clamps are removed from the HV Rack and that no loose wires or cables are left uncontrolled. 

[ ] Ensure that all HV cabinet panels are in place and each is tied to the building ground. This includes the back panel, typically removed for access to the back of the HV relay rack.

[ ] Ensure that both door relays close when the front door to the HV Cabinet close in. This can be verified either through ACNET (N:PS digital status) or by monitoring the front of the LEBT PLC in relay rack RR1. This is done via the P2-16NE3 card in PLC slot 4, channels 1 & 2; a lit channel indicates complete connection and a secondary contact for each sums to provide permits to the contactor and Glassman HV power supply.

[ ] Ensure that the HV supply is switched to 'off' (down) on the front panel and that venires are set to is set to 0 mA and 0 kV. Ensure that the remote ACNET setting (N:PS) is 0 kV.

[ ] All personnel should be clear of the HV cabinet and source area and gates to the HINS cave should be closed at this time.

[ ] Configuration and LOTO locks may be removed from DS1-PP-ML-8A-1-C1 at this time and the breaker may be energized.

[ ] The Glassman front panel breaker may then be manipulated. If to be run in tandem with the extractor supply, it may be turned on at this time and should be kept at 0.25x (one quarter) of the Glassman output.

[ ] The Glassman may then be adjusted to bring up the voltage, paying close attention to the leakage current. Excessive leakage current will need to be addressed according to its source and may require iterative use of this check list. Once 10 kV is achieved with acceptable leakage current (< 10 mA), the full source start-up checklist may be used.

[ ] Upon completion of the test, the IOTA PROTON INJECTOR SOURCE LOTO procedure should be followed before any work within the HV cabinet, source enclosure, or contactor enclosure may be attempted. When leaving the area, the PLC should always be checked to make sure it is left in a powered state and that readbacks are available and within acceptable ranges for N:PSVLV and N:PSVAC to avoid potential degradation of the filament.


---------------------------
FULL NOMINAL SOURCE TURN-ON
---------------------------

For Full-Source Start-up following work in the HV cabinet, source enclosure, or contactor enclosure.

[ ] Start here from completion of 5.4.2 of the IOTA PROTON INJECTOR SOURCE LOTO procedure.

[ ] Ensure that the red HV cable is in place and connected to the Glassman HV power supply at one end and the contactor terminal on the other.

[ ] Any loose wires within the HV relay rack should be controlled at this time (e.g. the loose arc modulator bulk supply control cables in the event that it is replaced by a temporary supply, as will be the case in the initial tests).

[ ] Ensure that the aluminum plate is in place on the back of the HV rack, covering the space between the back of the rack and all power supply connections. Only the indicators on the PLC at the top of the rack should be exposed.

[ ] Ensure that all grounding sticks/clamps/braid are removed and secured from the source enclosure.

[ ] Ensure that the source enclosure doors are fastened in place and that the copper mesh is continuous on all exposed sides. The muffin fan on the side of the source enclosure should be checked for operation.

[ ] Ensure that the plexiglass lips are in place preventing access to the source area from below are in place. 

[ ] Ensure that panels surrounding the contactor are in place and fastened. The muffin fan attached on the downstream end of the contactor enclosure should be checked for operation.

[ ] Ensure that all grounding sticks/clamps are removed from the HV Rack and that no loose wires or cables are left uncontrolled. 

[ ] Ensure that all HV cabinet panels are in place and each is tied to the building ground. This includes the back panel, typically removed for access to the back of the HV relay rack.

[ ] Ensure that both door relays close when the front door to the HV Cabinet close in. This can be verified either through ACNET (N:PS digital status) or by monitoring the front of the LEBT PLC in relay rack RR1. This is done via the P2-16NE3 card in PLC slot 4, channels 1 & 2; a lit channel indicates complete connection and a secondary contact for each sums to provide permits to the contactor and Glassman HV power supply.

[ ] Ensure that pneumatic beam stops are in place via ACNET (N:PBBS) or visual inspection (both plungers should be in).

[ ] Ensure that the HV supply is switched to 'off' (down) on the front panel and that venires are set to is set to 0 mA and 0 kV. Ensure that the remote ACNET setting (N:PS) is 0 kV.

[ ] All personnel should be clear of the HV cabinet and source area and gates to the HINS cave should be closed at this time.

[ ] LOTO should be undone according to the IOTA PROTON INJECTOR SOURCE LOTO procedure.

[ ] Source pressure should be verified and set to regulate through N:PSVAC. Nominal source pressure is 150 mTorr, though this may be updated according to operation.

[ ] The extractor (N:PSEXT) should be set into remote to keep it at 0.25x (one quarter) of the Glassman HV power supply output. If manual operation is necessary, this ratio should be maintained.

[ ] The Glassman may then be adjusted to bring up the voltage, paying close attention to the leakage current. Excessive leakage current will need to be addressed according to its source and may require iterative use of this check list.

[ ] Other HV Rack supplies may be turned on to appropriate levels in the order listed and recorded below.
	
	Solenoid Supply	(N:PSMAG)	_______ A (nom, 1.0 A)
	
	Filament Supply	(N:PSFIL)	_______ A (nom, 9.0 A)
	
	Arc Modulator	(N:PSARC)	_______ A (nom, 1.2 A)
	
	Arc Bulk		(N:PSBULK)	_______ V (nom, 300 V)

[ ] The pneumatic valves may be extracted from the beam via ACNET (issue an 'on' to N:PBBS). Status of the gate valve should be checked at this time.

[ ] Beam current should be monitored through the toroid and on the faraday cup by means of a local scope. Both this scope image and the arc pulse from the scope in the HV cabinet (accessed remotely) should be posted in the FAST e-log along with relevant operational parameters whenever the source is started.

[ ] Unless work is to be performed in the HV cabinet, source enclosure, or contactor enclosure, supplies may be turned down to 0 and off in the reverse order to be placed into stand-by. Work will require following the IOTA PROTON INJECTOR SOURCE LOTO procedure.

