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[bookmark: _Toc54005163]1.0	PURPOSE AND SCOPE
The following checklist is provided to ensure basic operations training for Fermilab employees to facilitate running of the Fermilab Accelerator Science and Technology (FAST) facility accelerators. 
[bookmark: _Toc54005164]2.0	AUTHORIZED PERSONNEL
This training shall be administered by FAST Operations Group (see section 3.5) with each aspiring operator. Upon record of completion, the Fermilab employee being trained becomes a qualified operator, though the operations schedule remains at the sole discretion of the FAST Operations Group.
A list of qualified operators shall be maintained by the IOTA/FAST Department Head and qualifications shall be cleared in the event of major changes to the configuration of the FAST facility accelerators or at the discretion of the IOTA/FAST Department Head.
[bookmark: _Toc54005165]3.0	ON-THE-JOB TRAINING (OJT)
[bookmark: _Toc54005166]3.1	Operating requirements

_____ Complete Rad Worker training.

_____ Read and understand the FAST Facility Beam Permit, and
	sign/ID#/date the back of the page.

_____ Read and understand the FAST Facility Run Condition, and
	sign/ID#/date the back of the page.

_____ Document any operation or configuration change, along with
	illustrative plots and displays in the AD electronic
	logbook (elog)

_____ Operators shall read, understand, and agree to comply with 
	requirements outlined in all other FAST departmental
	administrative procedures (ADDP-FF-0xxx).
[bookmark: _Toc54005167]3.2	Sequencer (N43)
[bookmark: _Toc54005168]3.2.1	Turn-On – 50 MeV Electron Beamline
_____ Turn on the FAST 50 MeV beamline from N43 and understand
	each step, including relevant synoptics, parameter pages,
	and specific ACNET devices:
	_____ Clock-in – Starts the run clock
	_____ UV Laser-on – Checks seed laser, turns on IR 
		amplifiers, establishes UV
	_____ The MCR Beam Switch and critical device (N:ASTCDC) 
		are controlled by the Main Control Room (x3721).

	_____ (Optional) Hysteresis clears for all major magnet
		groups in the Low Energy beamline: Trim, Quad, Bend
	_____ RF Gun HLRF turn-on / ramp to the nominal energy
		_____ SF6 may need to be added (see ADDP-FF-0008)
		_____ Dark current monitored on ramp
		_____ (Optional) RF Gun phase scan
	_____ CC1 and/or CC2 HLRF turn-on and ramp
		_____ (Optional) RF phase scans
	_____ Verify beam to the Low Energy Absorber (LEA)
	_____ Know where on N14 to find ACNET devices for
		LE injector supplies (see 3.4)
	_____ Know appropriate Synoptic pages for monitor and
		control of the LE electron injector
[bookmark: _Toc54005169]3.2.2	Turn-On – 300 MeV Electron Beamline
_____ Turn on the FAST 300 MeV beamline from N43 and understand
	each step, including relevant synoptics, parameter pages,
	and specific ACNET devices:
	_____ Cryomodule turn-on and ramp to the desired energy
	_____ Ramp HE beamline and IOTA injection/bend supplies
	_____ (Optional) Hysteresis clears for all major magnet
		groups in the High Energy beamline: Trim, Quad, Bend
	_____ Verify beam to the High Energy Absorber (HEA) or
		injection to IOTA
	_____ Know where on N14 to find ACNET devices for
		HE injector and IOTA supplies (see 3.4)
	_____ Know appropriate Synoptic pages for monitor and
		control of the LE electron injector
	_____ Know how to tune the electron injector beamline for
		injection to IOTA as described in ADDP-FF-0009
[bookmark: _Toc54005170]3.2.3	Operation
_____ Utilities Sequencer Aggregate- Understand the following:
	_____ Beam Injection into IOTA
	_____ IOTA Horizontal/Vertical Ping
		_____ State Save/Restore (and other methods)


[bookmark: _Toc54005171]3.2.4	Turn-Off – Electron Beamline
_____ Turn off the FAST electron beamline from N43 and understand 
	each step. Note: The entire turn-off aggregate may be 
	safely run in its entirety at any time.
	_____ Save nominals (know when to do this)
	_____ Laser system
	_____ RF Gun HLRF system
	_____ CC1/2 HLRF systems
	_____ Cryomodule
	_____ HE/IOTA Bend Magnet Supplies
	_____ Verify that all systems have been turned off
	_____ Inspect and post the shift plot in the elogs
_____ Know that completing this prepares the FAST accelerator
	enclosure for controlled access (see ADDP-FF-0007)
[bookmark: _Toc54005172]3.3	Systems
[bookmark: _Toc54005173]3.3.1	Instrument air
_____ Know that the transverse profile monitors, vacuum valves,
	and cryogenics system valves use compressed dry air, ACNET
	readback N:1PTAIR. This should not drop below 108 psi.
[bookmark: _Toc54005174]3.3.2	Machine Protection System (MPS)
_____ Know that multiple systems are nominally monitored.
_____ Moveable devices
_____ RF Gun water
_____ Beamline vacuum system 
_____ 50 MeV chicane dipole currents
_____ 300 MeV dogleg dipole currents
_____ 50 MeV beam dump water system and temperature 
_____ 50 MeV spectrometer magnet NMR lock
_____ 300 MeV beam dump water system and temperature 
_____ 300 MeV spectrometer magnet NMR lock
_____ Beamline loss monitors
_____ Experimental devices
_____ If the MPS permit trips, note the cause from the MPS front 
	panel synoptic and contact a FAST operations expert.
[bookmark: _Toc54005175]3.3.3	Low Conductivity Water (LCW)
_____ LCW is distributed from the northwest corner of NML
	_____ A single pump is used at a time (Pump #1 or Pump #2)
	_____ The pumps are controlled by PLC Touch Panel
_____ The electron gun skid taps from the main LCW distribution
	_____ Controlled by a PID loop (see N10, Water <1>)
[bookmark: _Toc54005176]3.3.4	Cryogenics
_____ Each SRF system (e.g. CC2) has a cryogenic permit
_____ A quench in one SRF cavity may impact others
[bookmark: _Toc54005177]3.3.5	Industrial Chilled Water (ICW)
	_____ Used to heat-exchange with Cryogenic equipment associated
		with the suction header (responsible for 2K operation) and
		the Laser Lab HVAC system.
[bookmark: _Toc54005178]3.4	ACNET Devices: Monitoring & Manipulation
_____ Magnets
	_____ 50 MeV Bend Dipoles
	_____ 50 MeV Corrector trims
	_____ 50 MeV Quadrupoles
	_____ 300 MeV Bend Dipoles
	_____ 300 MeV Corrector trims
	_____ 300 MeV Quadrupoles
	_____ IOTA Injection/Bend Supplies
	_____ IOTA Bend Trim Coils
	_____ IOTA Combined Function Magnets
	_____ IOTA Sextupoles
	_____ IOTA Octupoles
	_____ IOTA Nonlinear Magnet
	_____ Other channels (e.g. Gravity Compensation)

_____ Instrumentation
	_____ Faraday Cup
	_____ Cathode camera system
	_____ Transverse Profile Monitors (TPMs)
	_____ Single / Multi-slit inserts
	_____ Martin-Puplett Interferometer
		_____ Beam position Monitors
		_____ Video cameras (Beamline & IOTA)
		_____ Streak cameras
		_____ Alignment Lasers
_____ Contact an Operations Expert before manipulating:
	_____ Vacuum/Gate Valves
	_____ Bunch number
	_____ Waveplate
	_____ RF magnitudes
[bookmark: _Toc54005179]3.5	Call-in List
_____	NML Operations Group (Recognized Experts)
	_____ Dan Broemmelsiek		(630) 746-4587
	_____ Jinhao Ruan			(630) 536-9028
	_____ Chip Edstrom		(630) 338-3708
	_____ Jamie Santucci		(630) 910-1998
_____ Cryo Contacts
	_____ Cryo Coordinator		(630) 399-3479
	_____ Joaquim Creus-Prats	(630) 840-4774
[bookmark: _Toc54005180]4.0	DISTRIBUTION
An electronic copy of this procedure shall be made available through the FAST Web Page (http://fast.fnal.gov/) and a signed hard copy shall be maintained in the NML Control Room.
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