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	1.0
	PURPOSE AND SCOPE

The purpose of this procedure is to outline and detail the conduct of personnel qualified to perform maintenance on the source relay rack or the duoplasmatron ion source of the IOTA Proton Injector (IPI) in preparation of and return from these maintenance activities under otherwise normal operational conditions.

The IPI Source and all relevant electronics are currently located at the south end of the HINS cave in the Meson Detector Building, but will be moved to the FAST cave at NML in the future. This procedure will be updated at that time to reflect the new location. 

All breaker manipulations and check of the isolation transformer are NFPA70E Class 0, requiring eye protection, hearing protection, leather gloves, and natural fiber long sleeves and pants.

	
	

	2.0
	MAINTENANCE ACTIVITIES

This procedure should be reviewed by the lead authorized employee before the LOTO is performed if significant time has lapsed since the previous LOTO of these devices.

	
	

	3.0
	AUTHORIZED PERSONNEL

Accelerator Division personnel are authorized to perform this LOTO procedure if he/she has the necessary knowledge and all current training relevant to the hazards represented. A list of all employees who are authorized to perform this procedure is maintained by the IOTA/FAST Department Head.

	
	

	4.0
	NECESSITY OF A WRITTEN LOTO PROCEDURE

The source relay rack sits on an isolation transformer to provide electronics within with 120V power, but under nominal operational conditions, the rack is floated to a potential of 50 kV with a supply current of 100 mA for a total stored energy of 18 J.

All supplies in the source rack float with the source rack. These include the solenoid (N:PSMAG), filament (N:PSFIL), extractor, (N:PSEXT), arc modulator (N:PSARC), and the arc bulk supply (N:PSBULK). A list of these maximum supply voltages, currents, and total stored energies is listed below.


		4.1
	TABLE OF HV RELAY RACK SUPPLY POTENTIALS

Name				Voltage	Current	Stored Energy
HV Supply			50 kV		100 mA	18 J
Solenoid	(Mag)		300 V		2.5 A		0 J
Extractor	(Ext)		10 kV		12 mA		0 J
Filament	(Fil)		5 VAC		30 A		0 J
Arc Bulk	(Bulk)	300 V		1 A		288 J


	5.0
	THE STEPS OF LOCKOUT/TAGOUT PRIOR TO MAINTENANCE

The lead authorized employee shall perform the following steps prior to any maintenance activity.




		5.1
	PREPARE

The lead authorized employee should understand the hazards present and how they are controlled throughout this procedure.


		5.2
	NOTIFY

The lead authorized employee should notify any personnel affected by the LOTO Activity. This includes FAST Operations personnel in the event of monitoring from outside the enclosure (e.g. the NML or Main Control Rooms at x6450 or x3721 respectively).


		5.3
	SHUTDOWN

The IPI duoplasmatron source should be turned off according to the IOTA Proton Injector Source Standard Operating Procedure (SOP).


		5.4
	ISOLATE


			5.4.1
	FOR ACCESS TO THE HV CABINET FRONT DOOR

For access to the scope and power supply controls for modules within the HV relay rack, the common source HV potential must first be controlled as outlined in the following steps.


				5.4.1.1
	Following the two-man rule, the lead authorized employee must ensure that the 30 kV Glassman HV power supply responsible for the IPI source (accelerating) high voltage potential is switched off using the ACNET control system (N:PS).

	
	

				5.4.1.2
	The Glassman HV power supply front panel breaker should then be switched to the off position. This supply is located in Relay Rack RF2. 


				5.4.1.3
	The primary power disconnect feeding the Glassman HV supply, DS1-PP-ML-8A-1-C1 located on the cave wall immediately behind relay rack RF2, shall be turned off by the lead qualified employee.


				5.4.1.4
	LOCKOUT/TAGOUT DEVICE APPLICATION

LOTO locks/tags shall be applied to this disconnect for all personal working on the source.


				5.4.1.5
	VERIFY

A visual inspection of the grounding Ross Relay under the Ion Source enclosure should show that the relay is in the up and relaxed position, which grounds the output of the Glassman HV Supply (N:PS).


				5.4.1.6
	The front door of the HV cabinet which contains the isolated HV Relay Rack and its associated power isolation transformer may then be opened and the ground stick applied to the frame of the HV Relay Rack, this grounding stick must be hung from the eyehook labeled “GROUND”.


			5.4.2
	FOR ACCESS TO REAR OF HV CABINET or INSIDE OF SOURCE ENCLOSURE

Perform these steps only once the steps in 5.4.1 have been completed.


				5.4.2.1
	If access to the rear of the HV cabinet or access inside the ground shield of the Ion Source is required then the ACNET devices should be turned off and front panel switches should then be manipulated to the off position for the following power supplies which are mounted in the isolated HV relay rack:
	Extractor Glassman HV Supply (N:PSEXT)
	Solenoid Magnet Supply (N:PSMAG)
	Filament Supply (N:PSFIL)
	Arc Bulk Supply (N:PSBULK)


	
	

				5.4.2.2
	The primary power disconnect feeding the isolation power supplies, DS2-PP-ML-1-C1 located on the cave wall immediately behind the HV Cabinet, shall be turned off by the lead qualified employee.



				5.4.2.3
	LOCKOUT/TAGOUT DEVICE APPLICATION

LOTO locks/tags shall be applied to this disconnect for all personal working on the source.


				5.4.2.4
	VERIFY

The secondary side of the isolation transformer may then be tested for 120 VAC.


				5.4.2.5
	If access to the ION SOURCE enclosure is required, after following all steps above, the side panel to the enclosure may then be removed.


				5.4.2.6
	The ground stick shall then be applied to the source body read portion and a ground strap should be clamped to it.


				5.4.2.7
	The ground stick is then applied to the Extractor electrode ring, and a ground strap should be clamped to it.


	6.0
	SPECIAL REQUIREMENTS FOR PERSONNEL CHANGE

There are no special considerations.

	
	

	7.0
	THE STEPS FOR RETURN TO SERVICE



		7.1
	CHECK EQUIPMENT

A return to operation requires the applicable steps be reversed.
 

		7.2
	CHECK WORK AREA

The lead authorized employee shall ensure that all other personnel are clear from the area. The source access panels and rear HV cabinet panel should be secured.


		7.3
	VERIFY

A visual inspection must be completed to verify that all grounding straps and grounding sticks have been removed from the system and stowed.


		7.4
	REMOVE LOCKOUT/TAGOUT DEVICES

The lead authorized employee should then remove LOTO locks from the applicable wall disconnects.


		7.5
	NOTIFY

The lead authorized employee should notify any personnel affected by the LOTO Activity upon completion.


	8.0
	PROCEDURE TRAINING REQUIREMENTS

Beyond LOTO II, training shall consist of on-the-job training in addition to reading and understanding this procedure. In the case of a time lapse of greater than 1 year between instances of executing this procedure, it shall be reviewed by the lead authorized employee before its execution.

	
	

	9.0
	[bookmark: _GoBack]PROCEDURE DISTRIBUTION

	
	
An electronic copy of this procedure shall be made available through the FAST Web Page (http://fast.fnal.gov/). Signed hard copies of the latest revision shall be maintained in the NML control room and posted locally, attached to the HV Cabinet.
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