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Note(s):
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub-traveler binder to production.

1.0
General Notes
1.1
CAF-MP9 clean room gowning and working protocols shall be strictly followed.
1.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

1.3
No erasures or white-out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error along with an initial and date next to the error before adding the correct data.


1.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 
step.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List to this traveler.  Ensure that the serial number on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0 Cavity Transfer to CAF-MP9 from A0:
3.1
Transport Cavities to CAF-MP9 to begin the string assembly. Blade tuner is removed from the cavity before it is transported to CAF-MP9.
Important Note: Cavities are transferred from A0 under vacuum.
[image: image1.emf]
Dressed Cavity with Blade Tuner & Magnetic Shield
3.2
Install cavities to the storage support fixture. Store the cavities in the Class 1000 auxiliary soft wall clean room until they are ready to enter the assembly clean room for the string assembly.


Technician(s)





Date

4.0 Prepare Cavities & Peripheral Parts for Clean Room Assembly:
4.1 After the 2-phase pipe flange is cut out with the orbital cutter; wash the exterior surfaces of the cavities. Dry the exterior surfaces of the cavities in Class 10 area while blowing with ionized nitrogen. Double bag the cavities before they leave the Class 10 area.


Technician(s)





Date

4.2 Install each cavity on the assembly fixture posts in the Class 10 soft wall clean room at CAF-MP9.  Do not remove the clean room bags from the cavity. Cut slits at the bottom of the bags to secure the cavities on the assembly fixture posts with hardware.

Caution: Stainless steel studs need to be used to secure the cavities from the tuner blade support 
rings to 
the assembly fixture posts.


Technician(s)





Date

4.3 Clean the exterior surface of the bagged cavity by wiping with lint free cloth and by blowing with ionized nitrogen in the Class 10 soft wall clean room. Clean the assembly fixture posts by wiping with lint free cloth and by blowing with ionized nitrogen.


Technician(s)





Date

4.4 Move the double bagged cavities into the Class 1000 ante clean room. Remove the first bag in the ante clean room. Move the single bagged cavity into the Class 10 Sluice Area. Remove the last bag and check the particulates count on the exterior surfaces of the cavity while blowing with ionized nitrogen. Record the particulate count. After below 100 particulates (0.3 micron size) count is reached on the cavity exterior surface and on the assembly fixture posts, move the cavity into the Class 10/100 assembly clean room.
Caution: Only isopropyl alcohol is allowed to be used to clean the exterior surfaces of the dressed cavities.  DO NOT USE Methanol.
	Cavity String Location  #
	Particulate Count

	4
	

	3
	

	2
	

	1
	




Technician(s)





Date

4.5
Two gate valves were cleaned at the Vacuum Department in DESY. The gates valves were wrapped with double bag in the Class 10 Clean Room at DESY. After cleaning the exterior surfaces of the outer bag in the Class 10 soft wall clean room, move the gate valves into the Class 1000 ante clean room. Open the first bag in Class 1000 ante clean room and 
the second bag in the Class 100 Sluice Area. Ensure that the gate valve is open and there are blank-off flanges / plates assembled to the valves’ flanges.


Monitor and record the particulate count after the second bag is opened in Class 100 Sluice area.

Move the gate valves into the Class 10/100 assembly area. Store the gate valves in the Class 100 on the clean room shelves.

	GV #
	Part / Serial #
	Particulate Count

	1 (upstream end)
	470XX-XE01-AAW2/0001 
	

	2 (downstream end)
	470XX-XE01-AAW2/0002 
	




Technician(s)





Date

4.6
Clean the Interconnecting Bellows in the ultrasonic tank. Caution: Extra care should be given to rinse the bellows convolutions and to dry them properly.  Move the cleaned bellows to the Class 10 Sluice Area. Blow clean the bellows in the Sluice Area while monitoring the particulate count. Move the bellows into the Class 10/100 assembly area. Store the bellows in the Class 100 on the clean room shelves.


Technician(s)





Date

4.7
Clean the assembly fixtures and tools (except the cavity support posts) in the ultrasonic tank. Move the fixtures, tools into Class 10 Sluice Area. Blow clean with ionized nitrogen while monitoring the particulates count. Move the fixtures, tools into the Class 10/100 assembly area. Stage them in the Class 100 on the clean room shelves.


Technician(s)





Date

4.8
Organize (see hardware BOM) and clean the assembly hardware in the ultrasonic tank. Move the hardware into the Class 10 Sluice Area. Blow clean the hardware in the Sluice Area while monitoring the particulates count. Move the hardware into the Class 10/100 assembly area. Store the hardware in the Class 100 on the clean room shelves.


Technician(s)





Date

5.0
Cavity String Assembly Procedure:

5.1
Record the Cavity ID in its appropriate location below:
    Cavity ID

String Location #1: (upstream) 
 ___________________________

String Location #2: 

 ___________________________

String Location #3:

  ___________________________

String Location #4 (downstream)
  ___________________________

Caution: Downstream end will enter the clean room first. Upstream end of the cavity will exit the clean room first.


Project Physicist





Date



Technician(s)





Date

5.2
Remove the transportation Coupler Supports and install the Clean Room tooling compatible Coupler Supports in the Sluice Area.


Technician(s)





Date

5.3
Install Alignment Rings (MB-443405) to the beam pipe flanges for X-Y alignment of the cavities.



Technician(s)





Date

5.4
Mechanically align each Cavity using the X-Y alignment fixture and rotationally align each Cavity using 
the bridge level fixture.  Align the cold part of the coupler parallel to Earth (90° to the beam axis).  Align 
the cavities in X-Y so that the cavities flanges can be interconnected with bellows. Perform first the X-Y 
alignment then rotational alignment. Assure to check the X-Y alignment after rotation alignment is 
completed.  See picture below.
Important note: Assure that the coupler support bracket screws and the cavity support screws are loosened before performing the alignment so that no mechanical stresses are put on the components during alignment.
[image: image2.jpg]



A 3.9GHz cavity being aligned with the X-Y 

& Rotational alignment fixtures



Technician(s)





Date

5.5
Four Cavities and two Gate Valves shall be assembled in the Clean Room as shown below.  See Cavity 
String Layout (ME-458444).
[image: image3.emf]

String Assembly Layout in the Clean Room
Assembly Sequence
	Steps
	Activity to be performed
	Days to Complete

	1
	GV2 to Cavity #4
	1

	2
	Cavity #2 to Cavity #3
	1

	3
	Step 1 assembly to Step 2 assembly
	1

	4
	GV1 to Cavity #1
	1

	5
	Step 4 assembly to Step 3 assembly
	1




Technician(s)





Date

5.6
Follow the PFFA procedure during assembly in the Class 10 Clean Room.  CAF Clean Room team needs 
to follow the strict clean room working protocols during the assembly.  

Note: Assure to reschedule Clean Room preventative maintenance weekly cleanings to the Assembly Schedule of the string.



Technician(s)





Date

6.0
Cavity String Assembly:
Step 1: Gate Valve sub-assembly & Gate Valve (GV2) to Cavity #4 assembly

6.1
Install a Right Angle Valve (VAT Part #54032-GE02-0002) to the gate valve on the side that is away from the cavity. Ensure that the right angle valve is open before assembly. Use zero length reducer (#458465) to adapt the Right angle valve to the Gate valve. Use M6 20 mm long silicon bronze hex head screws to assemble the right angle valve to the zero length reducer. After the right angle valve is assembled to the zero length reducer, clean the sub-assembly by blowing with ionized nitrogen while monitoring the particulate count. Assemble the sub-assembly to the pumping/purge bellows hose and start the Argon gas purge after opening the right angle valve. Monitor the particulate count.


Technician(s)





Date

6.2
Use M8 50 mm long electro-polished stainless steel set screw type studs to assemble the zero length reducer to the gate valve on the side facing away from the cavity. During the assembly, maintain the Argon gas purge and monitor the particulate count from the open flange of the gate valve. Leave the purge on for the remainder of the assembly.
.  

Caution: Assure that Conflat gasket (2-3/4 inch) and the aluminum Seal for NW78 Flanges (MB-439232) are visually inspected before use.


Technician(s)





Date

6.3
Install a Blank-Off Flange (MB-457204) to the Gate Valve Reducer (MC-458077). Clean this subassembly with ionized nitrogen. Install this sub-assembly to the Gate Valve on the side facing the cavity. Use M8 50 mm long electro-polished stainless steel set screw type studs to assemble the gate valve reducer to the gate valve. Use M6 20 mm long 
silicon bronze bolts to assemble the blank-off flange to the gate valve reducer.


Caution: Assure that the aluminum Seals for NW78 & NW40 Flanges are visually inspected before use. Assure that proper rotational clocking is done to ensure that the NW40 reducer can be assembled to the NW40 cavity beam line flange.



Technician(s)





Date

6.4
Place the gate valve on the post in the Class 10 assembly area. Ensure that the gate valve is closed. PFFA   

practices shall be used throughout the assembly. Remove blank off flanges from both sides of the gate valve. Blow ionized nitrogen to the gate valve blind screw holes and monitor the particulates count to ensure that the gate valve screw holes are particulate free for the assembly. 



Technician(s)





Date

6.5 Open the gate valve half way and blow ionized nitrogen to the inside of the valve. Monitor the particulates count. Open the gate valve all the way and blow ionized nitrogen to the inside of the valve.  

Monitor the particulates count and continue to blow until the particulates count is below 10.


Technician(s)





Date

6.6
After the gate valve sub-assembly is completed, stop the Argon purge.  Close the right angle valve. Pump and leak check to ensure that the right angle to the bellows hose flange connection is leak tight.


Technician(s)





Date

6.7
Open the right angle valve. Pump down the Gate Valve sub-assembly. Leak Check and record the leak check data to the logbook at the pumping station area. Backfill.



Technician(s)





Date

6.8
Monitor and record the average achieved particulates counts during assembly: (particulates counts from the inside of the gate valve.
	Steps
	Average Particulates Count 

	Gate Valve sub-assembly
	




Technician(s)





Date

6.9
Assemble a pumping/purge line to the Cavity #4 through the right angle valve installed on the gooseneck flange assembly.  Pump down and leak check to ensure the flange connection is leak tight. Open the cavity right angle valve slowly. Pump down the cavity and leak check Cavity #4. Record the leak check data to the logbook.



Technician(s)





Date

6.10
Backfill Cavity #4. 



Technician(s)





Date

6.11 Align GV2 sub-assembly to Cavity #4. 
Caution: Alignment should be done by adjusting the Gate Valve holder fixture. Do not disturb the Cavity #1 alignment.

Use the gate valve alignment tools. Remove three studs from the respective blank off flange (MB-457204) of the gate valve reducer (MC-458077) and cavity blank off flange facing the gate valve to accommodate the alignment rods (# 443271). Check parallelism with gauge blocks while ensuring rotational alignment with rods. Cross check the rotational and parallelism alignment. After alignment, blow ionized nitrogen to clean these holes and install clean studs (finger tight).

Caution: Ensure that the alignment tools are installed to the cavity beam line flange not to the gate valve reducer flange.

[image: image4.jpg]



A Cavity being aligned to the Gate Valve



Technician(s)





Date

6.12
Caution: Do not disturb the alignment of the GV1 during the Blank-Off Removal.
Make sure that the Argon Backfill/Purge is on all the time.  Disassemble the Blank-Off Flange (MB-
457204) from the GV2.  Remove the remainder of the screws and the nuts from the blank off flange 
(MB-457204) of the gate valve with PFFA.   


Technician(s)





Date
6.13
Change gloves.



Technician(s)





Date

6.14
Install the visually inspected Seal for NW40 Flange (MB-439231) to the GV2 flange side.  



Technician(s)





Date

6.15
Remove the cavity beam pipe flange with PFFA (facing the GV2 side). 



Technician(s)





Date

6.16
Slide the GV2 assembly post slowly to Cavity #4 for assembly.



Technician(s)





Date

6.17
Assemble GV2 to Cavity #4.  Tighten the hardware (M6 40 mm long electro-polished stainless steel 
studs and M6 silicon bronze nuts) with proper torque values. (~10 N/meter)


Technician(s)





Date

6.18
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #1 blank-off flange removal
	




Technician(s)





Date

6.19
Pump down the Step 1 assembly and leak check. Record the leak check data to the logbook. 

Leave Step 1 assembly under vacuum.


Technician(s)





Date

Step 2: Cavity #2 to Cavity #3 assembly

6.20
Assemble a pumping/purge line to the Cavity #2 and Cavity #3 through the right angle valve installed on 
the gooseneck flange assembly. Pump down and leak the flange connections. Open the cavity right angle 
valves slowly. Pump down the cavity and leak check cavities. Record the leak check data to the logbook.



Technician(s)





Date

6.21
Backfill Cavity #2 and #3.  Leave the purge on during the assembly. 



Technician(s)





Date
6.22
Assemble the adjustable fixture to the assembly post for Cavity #3 between Cavity #2 and Cavity #3.


Technician(s)





Date

6.23
Install the bellows holder fixture on the adjustable table. 


Caution: Assure that non-rotational flange of the bellows faces the Cavity #3. Assure that all the 
adjustment knobs of the bellows holder fixture are tight.



Technician(s)





Date

6.24
Assure that the interconnecting bellows flange rotatable flange is closed with the cover lid.  Install the 
bellows into the bellows holder fixture with the alignment tools to assure that the holes of the 
rotational and non-rotational flanges and the Cavity 2 and 3 flange holes are all lined up.


Caution: Ensure that all the screws of the bellows holder fixture are tightened after the proper 
alignment of the bellows are done.
[image: image5.jpg]
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Bellows being aligned to a cavity


Technician(s)





Date

6.25
Remove 3 studs from the Cavity #3 and #2 blank off flanges to install the alignment rods.


Technician(s)





Date

6.26
Align the bellows non-rotatable flange of the bellows to the Cavity #3 flange with the Short Alignment Rods (MB-443294) by using the adjustment knobs on the adjustable table. Align the rotatable flange of the bellows to the Cavity #2 with the Short Alignment Rods. Do not touch the adjustment knobs of the adjustable while doing the rotatable flange to Cavity #2 alignment; use the bellows holder fixture adjustment knobs for this alignment. Ensure that parallelism of the flanges is checked with gauge blocks after the rotational alignment is done with rods. Cross check alignment.



Technician(s)





Date

6.27
Remove the bellows holder fixture off the adjustable table to the perforated cart. 
Caution: Do not disturb the alignment of the adjustable table and the bellow holder fixture.


Technician(s)





Date

6.28
Blow and clean the bellows with ionized nitrogen. Particulates count shall be below 10 before bellows 
can be assembled to the cavities.


Technician(s)





Date

6.29
For Cavity #3 blank-off flange, replace the 3 removed studs with clean studs after applying PFFA. 
Finger Tighten (snug) these 3 studs.



Technician(s)





Date

6.30
Remove the remainder of the studs from the Cavity #3 Blank-Off Flange using PFFA.



Technician(s)





Date

6.31
Re-install the bellows holes fixture to the adjustable table.



Technician(s)





Date

6.32
Remove the Blank-Off Flange from Cavity #3 (slow downwards motion)


Technician(s)





Date

6.33
Change gloves.


Technician(s)





Date

6.34
Install a visually inspected Seal for NW40 Flange (MB-439231) to the bellows non-rotational flange 
side.  Slide the bellows holder fixture on the adjustable table to assemble the bellows to the Cavity 3. 
Caution: Assure that the seal does not fall from the groove during sliding the bellows holder 

fixture.


Technician(s)





Date

6.35
Tighten the hardware with proper torque values. (~10 N/meter)
Caution: The purge from the Cavity #3 right angle will continue to flow (cycle on/off) after this 
task is completed.


Technician(s)





Date

6.36
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #3 to bellows assembly
	




Technician(s)





Date

6.37
Remove the adjustable table.  Leave the bellows holder fixture assembled to the bellows that is already 
assembled to Cavity #3.
[image: image7.jpg]



Cavity with the bellows installed and the bellows holder fixture 

still assembled for the next assembly. 



Technician(s)





Date

6.38
Remove 3 studs from the Cavity #2 blank off flange (side facing Cavity #3)



Technician(s)





Date

6.39
Align the bellows rotatable flange to the Cavity #3 flange with the Short Alignment Rods (MB-443294) 
by using the twisting knobs of the bellows holder fixture.



Technician(s)





Date

6.40
For Cavity #2 blank-off flange, replace the 3 removed studs with clean studs after applying PFFA. 
Finger Tighten (snug) these 3 studs.



Technician(s)





Date

6.41
Remove the remainder of the studs and apply PFFA. 



Technician(s)





Date

6.42
Remove the flange cover lid from the rotatable flange of the bellows.



Technician(s)





Date

6.43
Remove the Blank-Off Flange from Cavity #2.



Technician(s)





Date

6.44
Change gloves



Technician(s)





Date

6.45
Install a visually inspected Seal for NW40 Flange (MB-439231) to the bellows rotational flange side.  
Slide the Cavity #2 post towards the bellows and assemble. 
Caution: Assure that the seal does not fall from the groove during sliding motion.



Technician(s)





Date

6.46
Tighten the hardware with proper torque values. (~10 N/meter)
Caution: The purge from the Cavity #2 and #3 right angles will stop after the hardware is 
tightened.



Technician(s)





Date

6.47
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #2 to bellows assembly
	




Technician(s)





Date

6.48
Assemble the bellows temporary squirm protection fixture. Pump down the Step 2 assembly. Leak check and record the leak data to the logbook.  Leave Step 2 assembly under vacuum.


Technician(s)





Date

Step 3: Step 1 to Step 2 Assembly (Interconnecting Cavity #3 to Cavity # 4)
6.49
Backfill Step 1 and Step 2 assemblies.


Technician(s)





Date

6.50
Disassemble goose neck flanges from Cavity #3 and #4 and replace with blank off flanges. Use new 

seals while installing the blank off flanges. Secure the blank off flanges with 2 studs only because the flanges are installed temporarily. Ensure that PFFA practices are used during goose neck flange removal and blank off flange assembly.



Technician(s)





Date

6.51
Assemble the adjustable fixture to the assembly post for Cavity #4 between Cavity #3 and Cavity #4.



Technician(s)





Date

6.52
Assure that the interconnecting bellows rotatable flange is closed with the cover lid.  Install the 
bellows into the bellows holder fixture with alignment tools to assure that the holes of the 
rotational and non-rotational flanges and the Cavity flange holes are lined up.



Technician(s)





Date

6.53
Install the bellows holder fixture on the adjustable table. 
Caution: Assure that non-rotational flange of the bellows faces the Cavity #4. Assure that all the adjustment knobs of the bellows holder fixture are tight.


Technician(s)





Date

6.54
Align the bellows non-rotatable flange of the bellows to the Cavity #4 flange with the Short Alignment Rods (MB-443294) by using the adjustment knobs on the adjustable table. Align the rotatable flange of the bellows to the Cavity #3 with the Short Alignment Rods. Do not touch the adjustment knobs of the adjustable while doing the rotatable flange to Cavity #3 alignment; use the bellows holder fixture adjustment knobs for this alignment. Ensure that parallelism of the flanges is checked with gauge blocks after the rotational alignment is done with rods. Cross check alignment.


Technician(s)





Date

6.55
Remove the bellows holder fixture to the perforated cart.
Caution: Do not disturb the alignment of the adjustable table and the bellows holder fixture by not touching the adjustment knobs.


Technician(s)





Date

6.56
Blow and clean the bellows with ionized nitrogen. Ensure below 10 particulates count before assembling 
the bellows to the cavity.


Technician(s)





Date

6.57
For Cavity #4 Blank-Off Flange, replace the 3 removed studs with clean studs after applying PFFA. 
Finger Tighten these 3 studs.



Technician(s)





Date

6.58
Remove the remainder of the studs from the Cavity #4 blank off flange using PFFA. 


Technician(s)





Date

6.59
Re-install the bellows holes fixture to the adjustable table.



Technician(s)





Date
6.60
Change gloves.


Technician(s)





Date

6.61
Install a visually inspected Seal for NW40 Flange (MB-439231) to the bellows non-rotational flange 
side.  Slide the bellows holder fixture on the adjustable table to assemble the bellows to the Cavity #4. 
Caution: Assure that the seal does not fall from the groove during sliding the bellows holder 

fixture.



Technician(s)





Date

6.62
Tighten the hardware with proper torque values. (~10 N/meter)
Caution: The purge from the Cavity #3 right angle will continue to flow (cycle on/off) after this 
task is completed.


Technician(s)





Date

6.63
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #4 to bellows assembly
	




Technician(s)





Date

6.64
Remove the adjustable table.  Leave the bellows holder fixture assembled to the bellows that is already 
assembled to Cavity #4.


Technician(s)





Date

6.65
For Cavity #3 Blank-Off Flange, replace the 3 removed studs with clean studs after applying PFFA. 
Finger Tighten (snug) these 3 studs.



Technician(s)





Date

6.66
Remove the flange cover lid from the rotatable flange of the bellows



Technician(s)





Date

6.67
Remove the remainder of the studs from the Cavity #3 blank off flange using PFFA. 


Technician(s)





Date

6.68
Change gloves.


Technician(s)





Date

6.69
Install a visually inspected Seal for NW40 Flange (#439231) to the bellows rotational flange side.  Slide 
the Cavity #3 post towards the bellows and assemble. 
Caution: Assure that the seal does not fall from the groove during sliding motion.



Technician(s)





Date

6.70
Tighten the hardware with proper torque values. (~10 N/meter) 
Caution: The gas purge will stop after the hardware is tightened.



Technician(s)





Date

6.71
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #1 to bellows assembly
	




Technician(s)





Date

6.72
Pump down the Step 3 assembly and leak check. Record the leak check data to the logbook. Leave Step 
3 assembly under vacuum.



Technician(s)





Date

Step 4: GV1 to Cavity #1 assembly Follow the exact same procedures as done for Step 1.
6.73
Install a Right Angle Valve (VAT Part #54032-GE02-0002) to the gate valve on the side that is away from the cavity. Ensure that the right angle valve is open before assembly. Use zero length reducer (#458465) to adapt the Right angle valve to the Gate valve. Use M6 20 mm long silicon bronze hex head screws to assemble the right angle valve to the zero length reducer. After the right angle valve is assembled to the zero length reducer, clean the sub-assembly by blowing with ionized nitrogen while monitoring the particulate count. Assemble the sub-assembly to the pumping/purge bellows hose and start the Argon gas purge after opening the right angle valve. Monitor the particulate count.


Technician(s)





Date

6.74
Use M8 50 mm long electro-polished stainless steel set screw type studs to assemble the zero length reducer to the gate valve on the side facing away from the cavity. During the assembly, maintain the Argon gas purge and monitor the particulate count from the open flange of the gate valve. Leave the purge on for the remainder of the assembly.
.  


Caution: Assure that Conflat gasket (2-3/4 inch) and the aluminum Seal for NW78 Flanges (MB-439232) are visually inspected before use.



Technician(s)





Date

6.75
Install a Blank-Off Flange (MB-457204) to the Gate Valve Reducer (MC-458077). Clean this subassembly with ionized nitrogen. Install this sub-assembly to the Gate Valve on the side facing the cavity. Use M8 50 mm long electro-polished stainless steel set screw type studs to assemble the gate valve reducer to the gate valve. Use M6 20 mm long 
silicon bronze bolts to assemble the blank-off flange to the gate valve reducer.



Caution: Assure that the aluminum Seals for NW78 & NW40 Flanges are visually inspected before 
use. Assure that proper rotational clocking is done to ensure that the NW40 reducer can be later 

assembled to the NW40 cavity beam line flange.



Technician(s)





Date

6.76
Place the gate valve on the post in the Class 10 assembly area. Ensure that the gate valve is closed. PFFA   

practices shall be used throughout the assembly. Remove blank off flanges from both sides of the gate valve. Blow ionized nitrogen to the gate valve blind screw holes and monitor the particulates count to ensure that the gate valve screw holes are particulate free for the assembly. 



Technician(s)





Date

6.77       Open the gate valve half way and blow ionized nitrogen to the inside of the valve. Monitor the   

particulates count. Open the gate valve all the way and blow ionized nitrogen to the inside of the valve.  

Monitor the particulates count and continue to blow until the particulates count is below 10.



Technician(s)





Date

6.78
After the gate valve sub-assembly is completed, stop the Argon purge.  Close the right angle valve. Pump and leak check to ensure that the right angle to the bellows hose flange connection is leak tight.


Technician(s)





Date

6.79
Open the right angle valve. Pump down the Gate Valve sub-assembly. Leak Check and record the leak check data to the logbook at the pumping station area. Backfill.



Technician(s)





Date

6.80
Monitor and record the average achieved particulates counts during assembly: (particulates counts from the inside of the gate valve.

	Steps
	Average Particulates Count 

	Gate Valve sub-assembly
	




Technician(s)





Date

6.81
Assemble a pumping/purge line to the Cavity #1 through the right angle valve installed on the gooseneck flange assembly.  Pump down and leak check to ensure the flange connection is leak tight. Open the cavity right angle valve slowly. Pump down the cavity and leak check Cavity #1. Record the leak check data to the logbook.



Technician(s)





Date

6.82
Backfill Cavity #1. 



Technician(s)





Date

6.83
Align GV1 sub-assembly to Cavity #1. Caution: Alignment should be done by adjusting the Gate Valve holder fixture. Do not disturb the Cavity #1 alignment. Use the gate valve alignment tools. Remove three studs from the respective blank off flange (MB-457204) of the gate valve reducer (MC-458077) and cavity blank off flange facing the gate valve to accommodate the alignment rods (# 443271). Check parallelism with gauge blocks while ensuring rotational alignment with rods. Cross check the rotational and parallelism alignment. After alignment, blow ionized nitrogen to clean these holes and install clean studs (finger tight)

Caution: Ensure that the alignment tools are installed to the cavity beam line flange not to the gate valve reducer flange.

[image: image8.jpg]



A Cavity being aligned to the Gate Valve



Technician(s)





Date

6.84
Caution: Do not disturb the alignment of the GV1 during the Blank-Off Removal.
Make sure that the Argon Backfill/Purge is on all the time. Disassemble the Blank-Off Flange (MB-
457204) from the GV1.  Remove the remainder of the screws and the nuts from the blank off flange 
(MB-457204) of the gate valve with PFFA.   



Technician(s)





Date

6.85
Change gloves.  Install the visually inspected Seal for NW40 Flange (MB-439231) to the GV1 flange side.  



Technician(s)





Date

6.86
Remove the cavity beam pipe flange with PFFA (facing the GV1 side). 



Technician(s)





Date

6.87
Slide the GV1 assembly post slowly to Cavity #1 for assembly.



Technician(s)





Date

6.88
Assemble GV1 to Cavity #1.  Tighten the hardware (M6 40 mm long electro-polished stainless steel 
studs and M6 silicon bronze nuts) with proper torque values. (~10 N/meter)



Technician(s)





Date

6.89
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #1 blank-off flange removal
	




Technician(s)





Date

6.90
Pump down the Step 4 assembly and leak check. Record the leak check data to the logbook. 


Leave Step 4 assembly under vacuum.



Technician(s)





Date

Step 5: Step 4 to Step 3 Assembly (Interconnecting Cavity #1 to Cavity # 2) Follow the exact same procedures as done for Step 3

6.91
Backfill Step 3 and Step 4 assemblies.



Technician(s)





Date

6.92
Disassemble goose neck flanges from Cavity #1 and #2 and replace with blank off flanges. Use new 

seals while installing the blank off flanges. Secure the blank off flanges with 2 studs only because the flanges are installed temporarily. Ensure that PFFA practices are used during goose neck flange removal and blank off flange assembly.



Technician(s)





Date

6.93
Assemble the adjustable fixture to the assembly post for Cavity #2 between Cavity #1 and Cavity #2.



Technician(s)





Date

6.94
Assure that the interconnecting bellows rotatable flange is closed with the cover lid. Install the 
bellows into the bellows holder fixture with proper alignment tools to assure that the holes of the 
rotational and non-rotational flanges and the Cavity flange holes are lined up.



Technician(s)





Date

6.95
Install the bellows holder fixture on the adjustable table. 

Caution: Assure that non-rotational flange of the bellows faces the Cavity #2.


Technician(s)





Date

6.96
Align the bellows non-rotatable flange of the bellows to the Cavity #2 flange with the Short Alignment Rods (MB-443294) by using the adjustment knobs on the adjustable table. Align the rotatable flange of the bellows to the Cavity #1 with the Short Alignment Rods. Do not touch the adjustment knobs of the adjustable while doing the rotatable flange to Cavity #3 alignment; use the bellows holder fixture adjustment knobs for this alignment. Ensure that parallelism of the flanges is checked with gauge blocks after the rotational alignment is done with rods. Cross check alignment.


Technician(s)





Date

6.97
Remove the bellows holder fixture to the perforated cart.

Caution: Do not disturb the alignment of the adjustable table and the bellows holder fixture by not touching the adjustment knobs.


Technician(s)





Date

6.98
Blow and clean the bellows with ionized nitrogen. Ensure below 10 particulates count before assembling 
the bellows to the cavity.



Technician(s)





Date

6.99
For Cavity #2 Blank-Off Flange, replace the 3 removed studs with clean studs after applying PFFA. 
Finger Tighten these 3 studs.



Technician(s)





Date

6.100
Remove the remainder of the studs from the Cavity #2 blank off flange using PFFA. 



Technician(s)





Date

6.101
Re-install the bellows holes fixture to the adjustable table.



Technician(s)





Date

6.102
Change gloves.



Technician(s)





Date

6.103
Install a visually inspected Seal for NW40 Flange (MB-439231) to the bellows non-rotational flange 
side.  Slide the bellows holder fixture on the adjustable table to assemble the bellows to the Cavity #2. 

Caution: Assure that the seal does not fall from the groove during sliding the bellows holder 

fixture.



Technician(s)





Date

6.104
Tighten the hardware with proper torque values. (~10 N/meter)



Technician(s)





Date

6.105
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #2 to bellows assembly
	




Technician(s)





Date

6.106
Remove the adjustable table.  Leave the bellows holder fixture assembled to the bellows that is already 
assembled to Cavity #2.



Technician(s)





Date

6.107
For Cavity #1 Blank-Off Flange, replace the 3 removed studs with clean studs after applying PFFA. 
Finger Tighten (snug) these 3 studs.



Technician(s)





Date

6.108
Remove the flange cover lid from the rotatable flange of the bellows.


Technician(s)





Date

6.109
Remove the remainder of the studs from the Cavity #1 blank off flange using PFFA. 



Technician(s)





Date

6.110
Change gloves.



Technician(s)





Date

6.111
Install a visually inspected Seal for NW40 Flange (#439231) to the bellows rotational flange side.  Slide 
the Cavity #1 post towards the bellows and assemble. 

Caution: Assure that the seal does not fall from the groove during sliding motion.



Technician(s)





Date

6.112
Tighten the hardware with proper torque values. (~10 N/meter) 

Caution: The gas purge will stop after the hardware is tightened.



Technician(s)





Date

6.113
Monitor and record the average achieved particulates counts during assembly:

	Steps
	Average Particulates Count

	Cavity #1 to bellows assembly
	




Technician(s)





Date

6.114
Pump down the Step 5 assembly and leak check. Record the leak check data to the logbook. Leave Step 
5 assembly under vacuum.



Technician(s)





Date

7.0 Final Leak Check:

7.1 Pump down the assembled string for at least 6 hours to reach a vacuum level in mid 10^-7 Torr range.



Technician(s)





Date

7.2 Bag each bellows and the gate valve sub-assemblies with clean room compatible bag for fine leak checking. Fill the each bag 5 minutes with helium and monitor the leak detector. No response to helium is required for a leak check quality assurance. Leak check each bagged joint and record the leak check data to the clean room vacuum system logbook.



Technician(s)





Date

Appendix A
PFFA Procedure:
1. Remove blank off flange by removing 3 studs and silicon bronze nuts. Remove the studs from the through holes. Blow ionized nitrogen to the through holes. Ensure the particle count is less than 10. 
2. Slowly install 3 new clean studs to the cleaned through holes (Slowly finger tighten (snug) with two silicon bronze nuts on each end of the studs).
3. Unscrew the remaining studs/nuts and remove them from the through holes.
4. Clean the through holes by blowing ionized nitrogen through the holes until the particle count is less than 10. 
5. Remove the 3 finger tight screws and move the loose blank flange downwards and away holding it with your hand from the bottom edge. 












































































































































































































































































































































































































































































































































































































































































Upstream End: South Side of the CAF-MP9 Clean room (enters the clean room last)





Downstream End: North Side of the CAF-MP9 Clean room (enters the clean room first)
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