NLCTA Generic RF Structure Installation Procedure
This document is a general installation procedure for RF structures in NLCTA Stations 1 & 2.  It is noted where the procedure differs for the two stations.  This document is to be used as a starting point for planning the work and not as a checklist for a specific installation.
Planning and Preparation
· Prepare structure for installation (add waveguide components and flanges as needed)

· Make a sketch of the installation showing waveguides, structure, vacuum pumps, vacuum valves, and vent locations

· Walk through work site going over the plans with all parties involved

· Gather parts (start of list)
· turbo cart(s)

· loads, waveguide

· wipes

· gaskets

· tools

Before Work Begins
· Turn off klystron filaments at least 3 hours before work begins (usually the night before)
lock out with ops lock with tag?
· Turn off and lock out the HVPS’s wall breaker in panel 4P501F4 on the south wall of the End Station across from rack 39: CB/1 for Stn 1 and CB/2 for Stn 2 with operations lock on a multihasp for workers’ locks as well.  Include a tag on ops lock stating purpose (Structure installation, &c)
· Turn off and put a sticker on appropriate TWT (on NLCTA Housing Roof)

· Turn off appropriate beam line and waveguide vacuum pumps and gauges (all vacuum pumps on waveguide system and between beamline vacuum valves around area of installation).  Put sticker on front of VACP Power Supplies stating System Under Vent, Do Not Operate.


	Station 1
	Station 2

	blah blah
	VHG: 5, 6, 7 & 8

	
	VACP: 

	
	9210/9211/9212

	
	9222/9224

	
	9240/9242

	
	9244/9246

	
	9250/9252/9254

	
	9256

	
	9260

	
	9270/9271/9272

	
	9274/9276

	
	9280

	
	9284/9286

	
	1438/1538


· An EOIC performs the group lockout for the magnets for the entire NLCTA enclosure or those near to where people will be working, then locks the key in the group lock box and locks the box with a gold operations lock.
· The workers apply their locks to the group lock box in the NCLTA control room.

· Make sure the purge LN system valve is open – above dewars just on the south side of the PPS East Entry.

· Turn off the water (where?)
· Perform Zero Voltage Verification each day for electrical hazards in region where work will take place

Begin Installation
· prep structure

· Installation Coordinator

· prep for vent

· hook up turbo with N purge

· vent region between valves x & y

· remove spool piece

· install bellows

· put structure and support stand on girder

· zero movers and tighten stand to girder

· connect waveguide to structure

· connect loads to waveguide and vacuum pump

· create unistrut support

· connect water hoses

· connect thermocouples and beam phase monitors

· alignment

· check water lines

· recover: remove worker locks: mags, hvps, &c

· reconnect vacuum pumps and valves

· turn on vac pumps and gauges when vacuum is good enough

· ops after:

· vps, bl valves, ops locks: mags, hvps, filaments

· turn on mags if needed for program

· turn on filaments, wait an hour

· TWT

· Turn on RF station with low RF power

· check bypassed interlocks under station control panel Rnn and Rmm

· mod trig?  hvps cable?

· run up klys volts?

· set up proc loop and run up power slowly

· sled tuning then get the fbck going

· check peak power meter readout
· check power epics feedback

· ---------------------------------------------------

· Verify that the klystron filaments are off.

· Turn off klystron filaments at 4am or earlier

· Verify klystron filaments are off
· Disconnect cables from beamline valves 1340 and 1540
· Clean bakeable valve at ion pump 9246 with lint free and alcohol


· Connect nitrogen purge line to turbo cart #8 and establish a purge on 1 ½ flex line

· Connect flex line to bakeable valve at ion pump 9246 while maintaining a nitrogen purge

· Pumpdown and leak check connection


Leak tight____________


Base Pressure_________

Turn off ion gauges 

· VHG0005

· VHG0006

· VHG0007

· VHG0008

Turn off ion pumps

· VP9210/9211/9212

· VP9222/9224

· VP9240/9242
· VP9244/9246

· VP9250/9252/9254

· VP9256

· VP9260

· VP9270/9271/9272
· VP9274/9276

· VP9280

· VP9284/9286

· VP1438/1538

· Establish communication with each other
· While turbo cart is running open bakeable valve to system while observing adjacent stations and klystrons.

· If any change is noted pumpdown immediately, no change continue with vent

· Slowly begin to open up to air valve maintaining a positive pressure on PRV

· Continue to open up to air valve as allowed by maintaining a positive pressure on the PRV until atmosphere is reached

· Close and torque bakeable valve to the system

· Close and torque bakeable valve on turbo cart

· Close up to air valve on turbo cart

· Close nupro valve on nitrogen supply
· Attach purge flange with filter to bakeable valve downstream of the first structure

· Attach nitrogen line and establish a purge

· Attach purge flange with filter to bakeable valve downstream of the second structure

· Open upstream bakeable valve

· Open downstream bakeable valve

· Leave for approximately two hours (time_____________)

· Move turbo cart #4 into the housing

· Establish nitrogen a purge on 1 ½ flex line

· Clean bakeable valve at ion pump 9256 with lint free and alcohol

· Connect flex line to bakeable valve at ion pump 9256 while maintaining a nitrogen purge
· Pumpdown and leak check connection


Leak tight __________

Base Pressure__________

· Vent turbo to nitrogen

· Close and torque bakeable valve on turbo cart

· Close up to air valve on turbo cart
· Close nupro valve on nitrogen supply

Pumpdown
· Close and torque upstream valve 

· Close and torque downstream valve
· Close nupro valve on nitrogen supply
· Station one person at each turbo cart

· Establish communication

· Open bakeable valve to system

· Start both turbo’s simultaneously

· Record pumpdown
· Close and torque bakeable at ion pump 9246 
· Start ion pumps

· VP9210/9211/9212

· VP9222/9224

· VP9240/9242

· VP9244/9246

· VP9250/9252/9254

· VP9256

· VP9260

· VP9270/9271/9272

· VP9274/9276

· VP9280

· VP9284/9286

· VP1438/1538

· Put ion pump power supplies in protect mode

· Turn on ion gauges

· VHG0005

· VHG0006

· VHG0007

· VHG0008
· Close and torque bakeable valve at ion pump 9256
· Vent turbo cart #4 to nitrogen while monitoring pressure on ion pump 9256
· Disconnect hose from bakeable valve while maintaining a nitrogen purge
· Blank bakeable valve
· Blank 1 ½” flex line
· Close up to air valve on turbo cart
· Close nupro valve on nitrogen supply

· Disconnect nitrogen line from turbo cart
· Verify bakeable valve is closed and torqued at ion pump 9246
· Vent turbo cart #8 to nitrogen while monitoring pressure on ion pump 9246
· Disconnect hose from bakeable valve while maintaining a nitrogen purge
· Blank bakeable valve
· Blank 1 ½” flex line
· Close up to air valve on turbo cart
· Disconnect nitrogen line from turbo cart
· Close nupro valve on nitrogen supply

· Remove PRV flanges and blank off valves

Restore System

· Reconnect 

Recover RF and begin test

· Close and torque upstream valve 

Begin Installation
· Verify that the klystron filaments are off.

· Turn off klystron filaments at 4am or earlier

· Verify klystron filaments are off

· Disconnect cables from beamline valves 1340 and 1540

· Clean bakeable valve at ion pump 9246 with lint free and alcohol


· Connect nitrogen purge line to turbo cart #8 and establish a purge on 1 ½ flex line

· Connect flex line to bakeable valve at ion pump 9246 while maintaining a nitrogen purge

· Pumpdown and leak check connection


Leak tight____________


Base Pressure_________

Turn off ion gauges 

· VHG0005

· VHG0006

· VHG0007

· VHG0008

Turn off ion pumps

· VP9210/9211/9212

· VP9222/9224

· VP9240/9242

· VP9244/9246

· VP9250/9252/9254

· VP9256

· VP9260

· VP9270/9271/9272

· VP9274/9276

· VP9280

· VP9284/9286

· VP1438/1538

· Establish communication with each other

· While turbo cart is running open bakeable valve to system while observing adjacent stations and klystrons.

· If any change is noted pumpdown immediately, no change continue with vent

· Slowly begin to open up to air valve maintaining a positive pressure on PRV

· Continue to open up to air valve as allowed by maintaining a positive pressure on the PRV until atmosphere is reached

· Close and torque bakeable valve to the system

· Close and torque bakeable valve on turbo cart

· Close up to air valve on turbo cart

· Close nupro valve on nitrogen supply

· Attach purge flange with filter to bakeable valve downstream of the first structure

· Attach nitrogen line and establish a purge

· Attach purge flange with filter to bakeable valve downstream of the second structure

· Open upstream bakeable valve

· Open downstream bakeable valve

· Leave for approximately two hours (time_____________)

· Move turbo cart #4 into the housing

· Establish nitrogen a purge on 1 ½ flex line

· Clean bakeable valve at ion pump 9256 with lint free and alcohol

· Connect flex line to bakeable valve at ion pump 9256 while maintaining a nitrogen purge

· Pumpdown and leak check connection


Leak tight __________

Base Pressure__________

· Vent turbo to nitrogen

· Close and torque bakeable valve on turbo cart

· Close up to air valve on turbo cart

· Close nupro valve on nitrogen supply

Pumpdown
· Close and torque upstream valve 

· Close and torque downstream valve

· Close nupro valve on nitrogen supply
· Station one person at each turbo cart

· Establish communication

· Open bakeable valve to system

· Start both turbo’s simultaneously

· Record pumpdown

· Close and torque bakeable at ion pump 9246 

· Start ion pumps

· VP9210/9211/9212

· VP9222/9224

· VP9240/9242

· VP9244/9246

· VP9250/9252/9254

· VP9256

· VP9260

· VP9270/9271/9272

· VP9274/9276

· VP9280

· VP9284/9286

· VP1438/1538

· Put ion pump power supplies in protect mode

· Turn on ion gauges

· VHG0005

· VHG0006

· VHG0007

· VHG0008

· Close and torque bakeable valve at ion pump 9256

· Vent turbo cart #4 to nitrogen while monitoring pressure on ion pump 9256

· Disconnect hose from bakeable valve while maintaining a nitrogen purge

· Blank bakeable valve

· Blank 1 ½” flex line

· Close up to air valve on turbo cart

· Close nupro valve on nitrogen supply

· Disconnect nitrogen line from turbo cart

· Verify bakeable valve is closed and torqued at ion pump 9246

· Vent turbo cart #8 to nitrogen while monitoring pressure on ion pump 9246

· Disconnect hose from bakeable valve while maintaining a nitrogen purge

· Blank bakeable valve

· Blank 1 ½” flex line

· Close up to air valve on turbo cart

· Disconnect nitrogen line from turbo cart

· Close nupro valve on nitrogen supply

· Remove PRV flanges and blank off valves
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