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1.0 
Scope

This procedure contains the step-by-step instructions required to safely and properly perform a standard clean and assembly of a nine cell 1.3GHz SRF cavity.


2.0 Equipment/Materials
[bookmark: _GoBack]
2.1 Liquinox liquid detergent
2.2 Ethyl Alcohol in approved dispenser
2.3 Texwipe Alpha Wipe cleanroom wipers
2.4 (2) Stainless steel blank off cap – large
2.5 (1) Stainless steel blank off cap – medium
2.6 (3) Stainless steel blank off cap – small
2.7  (6) Stainless steel clamps
2.8 (1) Blank off flange – 2 ¾ CF
2.9 (2) Blank off flange HOM(Part #457203)
2.10 (1) Top beam line flange for nine cell 1.3GHz (Part #457203)
2.11 (1) FPC (fundamental Power Coupler - 8 bolt - short probe tip) for nine cell 1.3GHz (Part #460129)
2.12 (1) Small Field Probe (6 bolt - short probe tip) for nine cell 1.3GHz (Part #360338)
2.13 (1) Lower Beam line flange with burst disc weldment for nine cell 1.3GHz (Part #458522)
2.14 (1) Burst disc for nine cell 1.3GHz (Part # 393932)
2.15 (1) Right angle valve for nine cell 1.3GHz (VAT 54032-GE02-0002/6039) (Fnal # 393933)
2.16 (2) Copper Conflat seals – 2 ¾ ” diameter (MDC# 191-006) (Part #393931)
2.17 (1) Copper Conflat seal – mini CF diameter (MDC# 191-000) (Part #393930)
2.18 (2) Diamond seals – NW78 (Part #439232)
2.19 (1) Diamond seal – NW40 (Part #439231)
2.20 (3) Diamond seals – NW8 (Part #439233)
2.21 (48) Silicon bronze M8 nuts (Part #393924)
2.22 (24) M8 studs – 50mm length (Part #393926)
2.23 (48) M8 washers -15.50 mm diameter (Part #393934)
2.24 (34) Silicon bronze M6 nuts (Part #393925)
2.25 (20) M6 studs – 40mm length (Part #393927)
2.26 (34) M6 washers -11.50 mm diameter (Part #393935)
2.27 (8) Silicon bronze nut plates, halves (Part#459093)
2.28 (24) M4 SHCS – 20mm length (Part #393929)
2.29 (24) M4 washers -8 mm diameter (Part #393936)
2.30 (2) 13mm combination wrenches
2.31 (2) 10mm combination wrenches
2.32 (1) 3mm Allen wrench
2.33 (1) in-lb. torque wrench
2.34  (1) VAT Valve (Fnal # 393932)






3.0 Operating Procedure
3.1	Inspect cavity
3.1.1 Inspect entire cavity for dents, dings, scratches and any other anomalies and log any found into traveler
3.1.2 Inspect end flanges for pitting, scratching, etc., especially in the seal path
3.1.2.1 Use appropriate polishing method for cavity flange polishing where appropriate
3.1.3	Install into 4 bar Frame (OP464153)

3.2 Ultrasonic degreasing
3.2.1 Fill tank
3.2.2 Turn heat on at 120°F  allow H2O to reach 120°F
3.2.3 Wipe down inside and outside of cavity flanges with a cleanroom wiper soaked in a Liquinox solution
3.2.4 Insert cavity into tank  and let soak for 15 minutes before starting ultra-sonic’s
3.2.5 Add 7qts. (1%) Liquinox
3.2.6 Run ultra-sonic’s for  5 min., rotating cavity every minute if possible
3.2.7 Rinse cavity thoroughly if proceeding directly to HPR
3.2.7.1 Leave cavity in water if post-EP until ready for HPR

3.3 1st HPR
3.3.1 Load cavity into HPR, ensure FPC is on the bottom, facing left
3.3.1.1 make note of how it is mounted to HPR for consistent re-attachment purposes (take pic if necessary)
3.3.2 “Home” cavity using HPR control “Pendent”
3.3.3 Set upper and lower parameters into HPR controller, noting them in the “HPR” book
3.3.4 Upper set point should accommodate the wand entirely inside the lower Beamline Flange
3.3.5 Lower set point should accommodate approximately ½ “ clearance between the top of the wand head and the upper Beamline Flange.
3.3.6 Wipe clean a large size blank off cap using Cleanroom wipers and Ethyl Alcohol
3.3.6.1 Install temporary cap to top beam line flange
3.3.7 Set cavity to start rinsing from bottom to top
3.3.8 Ensure  “9 CELL” program is selected on HPR controller
3.3.9 Set HPR controller to  “0” counts
3.3.10 Turn key switch on HPR controller to “FNAL”
3.3.11 Turn water supply valve on
3.3.12 Push green button on HPR emergency stop panel to enable High Pressure Pump
3.3.12.1 Wait 15 seconds for HPR controller to initialize
3.3.13 Use HPR control “Pendant” to start HPR by depressing & holding “cycle start” while depressing and releasing down directional button
3.3.14 Stop rinse after 2 pass, bottom to top, top to bottom
3.3.14.1 ~8 hrs.
3.3.14.2 Close H2O valve
3.3.15 Cover wand and open water valve (leave top cap on)
3.3.16 Ensure enclosure doors are closed 

3.4 1st Assembly
3.4.1 Blow clean all previously degreased parts required for 1st assembly w/compressed N over particle counter until ~0 PPM is achieved
3.4.1.1 Top flange NW78
3.4.1.2 FPC (fundamental Power Coupler) NW40
3.4.1.2.1 8 bolt – short probe tip
3.4.1.3 (2) NW8 diamond seal blank-off flanges for the HOM’s (High Order Mode Coupler)
3.4.1.4 Small Field Probe
3.4.1.4.1 6 bolt – short probe tip
3.4.1.5 Required nuts, studs, washers (use washers on both sides)
3.4.1.6 Extra studs, bolts, washers
3.4.1.6.1 Including 2 M8 studs with nuts and washers (to aid in final assembly)
3.4.2 Wipe clean the following using Cleanroom wipers and Ethyl Alcohol
3.4.2.1 (1) Diamond seal   NW78
3.4.2.2 (1) Diamond seal – NW40
3.4.2.3 (3) Diamond seal – NW8
3.4.2.4 Large blank off cap (for capping off the lower beam line)
3.4.2.5 Medium blank off cap (for capping off the FPC)
3.4.2.6 (3) Small blank off caps (for capping off the HOM’s and the feed thru flange)
3.4.2.7  (2) Stainless steel M6 size alignment pins
3.4.2.8 All necessary tools and clamps
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3.4.3 Set up cart in preparation for 1st assembly
3.4.4 Allow room to “rest” for no less than 30 min. Room shall not be disturbed
3.4.5 Turn off water valve to HPR before opening enclosure doors
3.4.6 Install temporary caps in this order
3.4.6.1 Lower beam line flange
3.4.6.2 FPC
3.4.6.3 Lower HOM
3.4.7 Using BackTech cart, remove cavity from HPR and lower just enough to put top caps on
3.4.7.1 Upper HOM
3.4.7.2 Upper feed thru flange
3.4.8 Using BackTech cart, move cavity over to monorail and mount cavity in the center of the monorail
3.4.9 Rotate cavity to the left (from the bottom) in order to empty any water that is trapped in the H ring
3.4.9.1 Then rotate cavity to right to horizontal position with FPC facing downward
3.4.10 Begin installing each component in the following order, installing just a few studs in each (Rotate cavity on monorail as needed so that each component is facing downward during installation..  Rinse gloves with alcohol between each assembly)
3.4.10.1 FPC
3.4.10.2 Top HOM flange – gets NW8 Blank – cavity will need to be flipped and rotated on its axis
3.4.10.3 Bottom HOM flange – gets NW8 Blank – cavity will need to be rotated
3.4.10.4 Field Probe – cavity will need to be rotated
3.4.10.5 Top beam line flange – cavity will need to be rotated back to vertical and flipped to where the top of the cavity is at the bottom (upended)
3.4.10.5.1 Studs should not protrude past nuts on top of cavity (for clearance reasons during testing)
3.4.11 Once everything is attached and cavity is sealed, (except Lower Beam line Flange) remove cavity from monorail with BackTech
3.4.12 Lower/raise cavity to comfortable working height and begin torqueing components  one by one in any order
3.4.12.1 Beam line flange should be torqued incrementally using star pattern to 340 in-lbs. 
3.4.12.2 FPC to 180 in-lbs, incrementally using star pattern
3.4.12.3 Field Probe and HOM flanges to 45 in-lbs. , incrementally using star pattern


3.5 2nd HPR
3.5.1 Shut valve to H2O supply
3.5.2 Using BackTech cart, install cavity into HPR, ensuring it is placed in the same position relative to the HPR clamping fixture as previously mounted
3.5.3 “Home” cavity using HPR control “Pendant”
3.5.4 Verify upper and lower set point parameters, referring to the “HPR” log book for the previous settings for that cavity
3.5.4.1 Check wand alignment relative to bottom beam line flange for verification that cavity is loaded correctly
3.5.5 Put 2 clean studs with washers and top nuts into bottom flange in opposing holes
3.5.5.1 Ensure only ~1/2” of stud hangs below flange
3.5.6 Using same procedure as before, begin rinsing from top to bottom, ensuring H2O valve is open
3.5.7 Stop HPR after 3 passes, top to bottom, bottom to top, top to bottom
3.5.7.1 ~12hrs.
3.5.7.2 Shut valve to HPR supply
3.5.8 Move cavity to top of HPR tool to dry (min 24 hours, preferably 2 days)
3.5.9 Cover wand and open water valve
3.5.10 Ensure HPR enclosure doors are shut

3.6 Final Assembly
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3.6.1 Blow clean all previously degreased parts required for final assembly W/compressed N over particle counter until achieving ~ 0 PPM
3.6.1.1 Lower Beam line flange with burst disc weldment
3.6.1.2 Right angle valve (RAV)
3.6.1.2.1 Ensure that when blow clean is complete, valve is fully closed
3.6.1.3 Burst disk
3.6.1.4 Medium (2 ¾”) Conflat blank off flange (for sealing RAV before and after evac)
3.6.1.5 Required nuts, studs, bolts, washers, nut plates
3.6.1.6 Extra studs, bolts, washers
3.6.2 Wipe clean the following using Cleanroom wipers and Ethyl Alcohol
3.6.2.1 (2) Copper Conflat seals – CF 2 ¾ 
3.6.2.2 (1) Copper Conflat seals – Mini CF
3.6.2.3 Diamond seal – NW78
3.6.3 Attach 2 ¾  blank off flange to RAV with 3 bolts only
3.6.3.1 Barely snug these up or the Conflat will not separate when attaching RAV to pump down flex line
3.6.4 Blow clean the assembly w/compressed N over particle counter until achieving ~ 0 PPM
3.6.5 Assemble burst disk to beam line flange/RAV assembly
3.6.5.1 Torque incrementally in star pattern to 340 in-lbs or 28 ft lbs
3.6.6 Blow clean the assembly w/compressed N over particle counter until achieving ~ 0 PPM
3.6.7 Assemble RAV to lower beam line flange (assure valve opening is 180° opposite of the burst disk weldment)
3.6.7.1 Hand tighten nuts
3.6.8 Blow clean the assembly w/compressed N over particle counter until achieving ~ 0 PPM
3.6.9 Allow room to “rest” for no less than 30 min Room shall not be disturbed
3.6.10 Turn off water valve to HPR
3.6.11 Use the 2 bolts already installed in lower flange to initially attach the lower beam line flange assembly to cavity while it is still on the HPR
3.6.11.1 RAV gets mounted 90° from FPC, or on the same plane as the cage for dressed cavities (RAV opening should be facing you)
3.6.12 Install another 2 studs/washers/nuts into Lower Beam line Flange Assembly and snug them all down
3.6.13 Using BackTech cart, remove cavity from HPR
3.6.14 Put in remaining lower beam line flange bolts and torque incrementally in star pattern to 340 in-lbs.
3.6.15 Load cavity onto 4 wheel dolly or monorail 
3.6.16 Close HPR doors, install wand cover, and turn water back on

3.7 Cavity Evacuation
3.7.1 Follow instructions on vacuum pump cart for evacuation


4.0 Emergency Shut-Down Procedure

4.1 HPR Emergency shutdown
4.1.1 Turn key on HPR control box to “OFF”
4.1.1.1 Wait for water pressure in HPR line to read zero
4.1.2 Turn handle on water valve to shutoff flow of water to cavity
	

5.0 	Lock-Out/Tag-Out Procedure

5.1 Standard LOTO procedures to be followed for Maintenance Activity Energy Sources: High Pressure H2O, inert gases, and Electricity

6.0 Special Precautions

6.1 1200 PST H2O at HPR Nozzle when in High Pressure operation enclosure doors must remain closed while H2O valve in the open position

7.0 Test Reports

None.
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