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LHC Q3 - DFBX Interconnect Procedure
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(ME-432014)

	Q3 – DFBXB Detailed Layout (IR1R)

(ME-432016)
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	Description
	Dwg Size
	Number
	Rev
	Unit
	Quantity Required

	1. 
	Weld Ring
	
	390464
	
	
	3

	2. 
	DFBX E1 & EX Line Flange
	
	390551
	
	
	2

	3. 
	XB Line End Cap
	
	390552
	
	
	1

	4. 
	
	
	
	
	
	

	5. 
	DFBX Bridge Assembly
	
	390602
	
	
	2

	6. 
	Cold Mass Bellows Protector, Single
	
	390603
	
	
	2

	7. 
	Cold Mass Bellows Protector, Double
	
	390607
	
	
	2

	8. 
	XB Line Bellows Protector
	
	390609
	
	
	2

	9. 
	Cold Mass / Pumping Line
	
	390617
	
	
	3

	10. 
	Cooldown / Shield Line
	
	390618
	
	
	3

	11. 
	DFBX LD2-LD1 Connection Flange
	
	390705
	
	
	1

	12. 
	Q3-DFBX Thermal Shield Assembly
	
	390735
	
	
	1

	13. 
	Shield inner blanket
	
	390738
	
	
	1

	14. 
	Shield outer blanket
	
	390739
	
	
	1

	15. 
	Piping blanket
	
	390741
	
	
	1

	16. 
	Beam Screen Flex Hose
	
	390817
	
	
	1

	17. 
	Q3 Pumping Line (XBt) End Cap
	
	390876
	
	
	1

	18. 
	Screws for Bellows Protector, M6
	
	393037
	
	
	12

	19. 
	Screws for Bellows Protector, M8
	
	393040
	
	
	2

	20. 
	M30 Spherical Washer
	
	393043
	
	
	16

	21. 
	M30 Hex Nut
	
	393044
	
	
	16

	22. 
	M30 x 2.0m Long Threaded Rod
	
	393320
	
	
	4

	23. 
	Split rings
	
	393401
	
	
	2

	24. 
	KAPTON
	MA
	292722
	
	
	A/R

	25. 
	SOLDER STRIP 96/4
	MA
	369904
	
	
	A/R

	26. 
	FLUX – KESTER 135
	MA
	369911
	
	
	A/R

	27. 
	Corrector bus housing splice support
	MC
	430021
	
	
	

	28. 
	Lead splice support cross
	MB
	430177
	
	
	

	29. 
	GLASS TAPE (item #6 on ME-430181)
	
	
	
	
	A/R

	30. 
	Hypertronics Tie-Down Link
	MA
	418109
	
	EA
	4

	31. 
	M3 Nut
	MA
	418111
	
	EA
	8

	32. 
	Kevlar string
	MA
	369912
	
	
	A/R

	33. 
	Persistent rings for beam screen supply (PROVIDED BY BNL)
	
	
	
	
	

	34. 
	Persistent rings for TAS return line (PROVIDED BY BNL)
	
	
	
	
	

	35. 
	Vacuum bellows (PROVIDED BY CERN)
	
	
	
	
	

	36. 
	Claw clamps (PROVIDED BY LBNL)
	
	
	
	
	

	37. 
	Swaged fittings for CY1 line on low side (PROVIDED BY LBNL)
	
	
	
	
	

	38. 
	Beam Screen and RF Module Assemblies (PROVIDED BY CERN)
	
	
	
	
	1

	39. 
	Kapton sleeve (PROVIDED BY CERN)
	
	
	
	
	24

	
	
	
	
	
	
	

	
	TOOLING:
	
	
	
	
	

	40. 
	Corrector Wire Bus Splice Soldering Fixture
	MD
	430016
	
	
	1

	41. 
	Bus Cable Splice Fixture
	MC
	430189
	
	
	1

	42. 
	Tool for setting/checking bus lead position
	MB
	430190
	
	
	

	43. 
	Bellows Restraints
	MB
	418232
	
	
	9 per IR set


GENERAL NOTES:
· All screws installed in the vacuum and cryogenic space must have some form of additional protection from working themselves loose during thermal cycling. The use of Loctite 242 or 245, or Stycast is recommended for this purpose.

(Complete Above Ground)

1.0 Carefully remove all shrink tubing from cable leads.

2.0 If cable labels are place where they will interfere with the splicing operation (e.g. at the end of the leads), then additional labels should be applied at a position on the cable where they will not interfere with the splicing operation. In order to apply new labels, it may be necessary to remove ground wrap which is holding the wire bundles together. If this is the case, be sure to remove only what is necessary. The labels at the ends can be removed in the tunnel, after the length of the lead is correctly determined.

3.0 All leads should be dressed to remove solder/weld excess.
4.0 Install Vacuum Vessel Bellows Assembly (Provided by CERN) as per the appropriate General Layout drawing (listed below). Position them on the Q3 magnet so that they do not interfere with subsequent work.

Parts list
· VACUUM VESSEL BELLOWS ASSEMBLY (PROVIDED BY CERN)
General Layout drawings

· DFBXC/G-Q3 (IR2L/IR8R) ME-432009
· DFBXD/DFBXH-Q3 (IR2R/IR8R) ME-432011
· DFBXA-Q3 (IR1L) ME-432013
· DFBXB-Q3 (IR1R) ME-432015
· DFBXE-Q3 (IR5L) ME-432017
· DFBXF-Q3 (IR5R) ME-432019
5.0 Measure and cut the DFBX piping as per attachment 1.
6.0 Install the CERN-supplied Beam Screen assemblies per the CERN drawings listed below.
CERN Drawings

· Beam Vacuum Interconnects Assembly Type IT 3 IR Right (LHCLVIGK0002)

· Beam Vacuum Interconnects Assembly Type IT 6 IR Right (LHCLVIGK0003)

· Beam Vacuum Interconnects Assembly Type IT 3 IR Left (LHCLVIGK0004)

· Beam Vacuum Interconnects Assembly Type IT 6 IR Left (LHCLVIGK0005)

(Complete Below Ground)
7.0 Perform Lead Splices (ME-430181)
7.1 Install End Flange Spacer Ring (ME-390617) as per the appropriate Detailed Layout drawing (listed on cover page).

7.2 Compress cold mass and feedbox bellows.

7.3 Set the Q3 lead longitudinal position using the supplied tool (MB-430190), as per Q3-DFBX Bus and Splice Configuration (ME-430181).

7.4 Mark position of end of Q3 lead cable at position at end of DFBX lead.
7.5 Perform main lead splices.

7.5.1 Place lead wires in configuration needed for splicing, as per Q3-DFBX Bus and Splice Configuration (ME-430181), section A-A and on Figures 7.5.1-A and 7.5.1-B below, making sure end of Q3 lead is at mark on DFBX lead from previous step.
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Figure 7.5.1-A
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Figure 7.5.1-B
7.5.2 Clean all leads with Tech spray and Scotch Brite or equivalent. Wipe down with Kay-dry or equivalent..

7.5.3 Paint flux (Kester 135, MA-369911 or equivalent) on all surfaces to be soldered. NOTE: there are four sets of leads (i.e. one each 8KA and 5KA for both Q3 and DFBX), and the splice fixture can do two sets at a time as long as the sets are vertically aligned. NOTE: mechanically it does not matter which set is done first and which second, but it is probably easiest to begin with the set furthest from the technician doing the slice.
7.5.4 Add solder strips (MA-369904 or equivalent, 0.2 mm thick) to areas to be spliced, between each main lead.

7.5.5 Place solder fixture (MD-430189) around the first two lead splice sets.

7.5.6 Screw solder fixture together around leads.

7.5.7 If desired, add an additional temperature measuring device (e.g. handheld thermocouple).

7.5.8 Turn on resistive heaters, and wait for the solder to melt, while monitoring the temperature. Tighten screws as the solder is softening, so that the fixture is completely closed when the solder is completely melted. When the solder has melted, turn off the heater controller. The solder typically melts at about 220° C, but the temperature should be held at 235°C for one minute. Do not allow the temperature to exceed 240°C.
7.5.9 Monitor the temperature during cool-down, and let splice cool to ~ 40°C. To monitor the temperature, unplug the heating element, and then turn the controller back on.
7.5.10 After cooling (to ~ 40°C), remove the splices from the fixture. NOTE: It is easiest to remove the splices while the fixture is a little warm, so it is best not to let it cool to room temperature before removing the leads from the fixture.
7.5.11 Thoroughly clean the soldering fixture.

7.5.12 Paint flux (Kester 135, MA-369911 or equivalent) on all surfaces to be soldered for the remaining lead splice set.
7.5.13 Add solder strips (MA-369904 or equivalent, 0.2 mm thick) to areas to be spliced, between each main lead.

7.5.14 Place solder fixture (MD-430189) around the lead splice sets. NOTE: The main bus splices previously done should be protected from the heat applied for the second set of splices. If necessary, place insulation between the soldering fixture and the other splices.
7.5.15 Screw solder fixture together around leads.

7.5.16 If desired, add an additional temperature measuring device (e.g. handheld thermocouple).

7.5.17 Turn on resistive heaters, and wait for the solder to melt, while monitoring the temperature. Tighten screws as the solder is softening, so that the fixture is completely closed when the solder is completely melted. When the solder has melted, turn off the heater controller. The solder typically melts at about 220° C, but the temperature should be held at 235°C for one minute. Do not allow the temperature to exceed 240°C.
7.5.18 Monitor the temperature during cool-down, and let splice cool to ~ 40°C. To monitor the temperature, unplug the heating element, and then turn the controller back on.
7.5.19 After cooling (to ~ 40°C), remove the splices from the fixture. NOTE: It is easiest to remove the splices while the fixture is a little warm, so it is best not to let it cool to room temperature before removing the leads from the fixture.
7.5.20 Clean exterior of splices with Tech spray and scotch brite or equivalent.  Wipe down with Kay-dry or equivalent.

7.5.21 Thoroughly clean the soldering fixture.

7.6 Using the tool provided (MB-430190), verify that the Q3 lead longitudinal position is correct.

7.7 Insulate Main Bus Splices.

7.7.1 There are four main bus splices, positioned as shown in section A-A of the Q3-DFBX Bus and Splice Configuration (ME-430181).  Wrap each splice separately, using one wrap of 50 um thick by 9.5mm wide Kapton (MA-292722) with 50% overlap as shown in detail D of ME-430181.

7.7.2 Position the G-11 lead splice support cross (MB-430177) between each of the splices as shown in detail D of ME-430181.

7.7.3 Wrap entire splice bundle with one wrap of 50 um thick by 9.5mm wide Kapton (MA-292722) with 75% overlap surrounded by one layer of glass tape (item #6 on ME-430181) with 50% overlap as shown in detail D of ME-430181.
7.7.4 Fuse the ends of the glass tape to prevent the tape from unraveling. Use soldering iron to burn line over the last couple of wraps.
7.7.5 Wrap entire splice bundle with Kevlar string (MA-369912, or equivalent) in a similar fashion to cartoon below (figure 7.7.5-A). The spacing between each loop should be ~ 1.5 cm, and the string should be pulled tightly around the splice bundle. Apply Loctite to each cross-over to hold the string in place. The colors of the string in the cartoon below (figure 7.7.5-A) show the way in which the string is wrapped, but the string should be one continuous piece, as much as is possible.

Figure 7.7.5-A
7.8 Perform Corrector lead splices

7.8.1 Cut corrector wires at an appropriate length to provide for a splice 60mm long as shown in Q3-DFBX Bus and Splice Configuration (ME-430181).

7.8.2 Cut back “spare” corrector (shown on section B-B of ME-430181) wire 100mm back from center of splice.

7.8.3 Using appropriate means, remove the varnish from the leads only in the areas to be soldered. See figure 7.8.3-A below.
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Figure 7.8.3-A
7.8.4 Pre-tin all the corrector leads to be spliced with solder made of 96% tin/4% silver.
7.8.5 Slide Kapton sleeves over each corrector lead on the DFBX (CERN part # XXX).
7.8.6 Place the corrector wires in configuration needed for splicing, as per Q3-DFBX Bus and Splice Configuration (ME-430181), section A-A, and on Figure 7.8.6-A below.
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Figure 7.8.6-A

7.8.7 Place Solder Fixture (MD-430016) under the bottom eight corrector leads at the area to be spliced according to Figure 7.8.3-A above. NOTE: The main bus splices should be protected from the heat applied for the corrector lead soldering. If necessary, place insulation between the soldering fixture and the main bus.
7.8.8 Paint flux (Kester 135, MA-369911 or equivalent) on all surfaces to be soldered.

7.8.9 Screw solder fixture together.

7.8.10 If desired, add an additional temperature measuring device (e.g. handheld thermocouple).

7.8.11 Turn on resistive heaters, and wait for the solder to melt, while monitoring the temperature. Tighten screws as the solder is softening, so that the fixture is completely closed when the solder is completely melted. When the solder has melted, turn off the heater controller. The solder typically melts at about 220° C, but the temperature should be held at 235°C for one minute. Do not allow the temperature to exceed 240°C.

7.8.12 Monitor the temperature during cool-down, and let splice cool to ~ 40°C. To monitor the temperature, unplug the heating element, and then turn the controller back on.
7.8.13 After cooling (to ~ 40°C), remove the splices from the fixture. NOTE: It is easiest to remove the splices while the fixture is a little warm, so it is best not to let it cool to room temperature before removing the leads from the fixture.
7.8.14 Thoroughly clean the soldering fixture.

7.8.15 Place Solder Fixture (MD-430016) under the middle eight corrector leads at the area to be spliced according to Figure 7.8.3-A above. NOTE: The lower corrector lead splices should be protected from the heat applied for the middle corrector lead soldering. If necessary, place insulation between the soldering fixture and the lower corrector leads.
7.8.16 Paint flux (Kester 135, MA-369911 or equivalent) on all surfaces to be soldered.

7.8.17 Screw solder fixture together.
7.8.18 If desired, add an additional temperature measuring device (e.g. handheld thermocouple).

7.8.19 Turn on resistive heaters, and wait for the solder to melt, while monitoring the temperature. Tighten screws as the solder is softening, so that the fixture is completely closed when the solder is completely melted. When the solder has melted, turn off the heater controller. The solder typically melts at about 220° C, but the temperature should be held at 235°C for one minute. Do not allow the temperature to exceed 240°C.

7.8.20 Monitor the temperature during cool-down, and let splice cool to ~ 40°C. To monitor the temperature, unplug the heating element, and then turn the controller back on.
7.8.21 After cooling (to ~ 40°C), remove the splices from the fixture. NOTE: It is easiest to remove the splices while the fixture is a little warm, so it is best not to let it cool to room temperature before removing the leads from the fixture.
7.8.22 Thoroughly clean the soldering fixture.

7.8.23 Place Solder Fixture (MD-430016) under the top eight corrector leads at the area to be spliced according to Figure 7.8.3-A above. NOTE: The middle corrector lead splices should be protected from the heat applied for the upper corrector lead soldering. If necessary, place insulation between the soldering fixture and the middle corrector leads.
7.8.24 Paint flux (Kester 135, MA-369911 or equivalent) on all surfaces to be soldered.

7.8.25 Screw solder fixture together.
7.8.26 If desired, add an additional temperature measuring device (e.g. handheld thermocouple).

7.8.27 Turn on resistive heaters, and wait for the solder to melt, while monitoring the temperature. Tighten screws as the solder is softening, so that the fixture is completely closed when the solder is completely melted. When the solder has melted, turn off the heater controller. The solder typically melts at about 220° C, but the temperature should be held at 235°C for one minute. Do not allow the temperature to exceed 240°C.

7.8.28 Monitor the temperature during cool-down, and let splice cool to ~ 40°C. To monitor the temperature, unplug the heating element, and then turn the controller back on.
7.8.29 After cooling (to ~ 40°C), remove the splices from the fixture. NOTE: It is easiest to remove the splices while the fixture is a little warm, so it is best not to let it cool to room temperature before removing the leads from the fixture.
7.8.30 Thoroughly clean the soldering fixture.

7.8.31 Clean exterior of splices with Tech spray and scotch brite or equivalent.  Wipe down with Kay-dry or equivalent.

7.8.32 Slide the Kapton sleeves over the splices.

7.8.33 Install corrector bus housing splice support (MC-430021) as shown on drawing. Be sure to apply Loctite (or equivalent) to all screws.
7.9 Release and connect Cold Mass Bellows.

Parts list

· Glass tape (item #6 on ME-430181)

· Kapton (MA-292722)

· Lead Splice Support Cross (MB-430177)

· Flux, Kester 135 (MA-369911)

· Solder Strip 96/4 (MA-369904)

· Q3 Correction Coil Splice Support (MC-430021):

· Threaded Tray (MB-430001)

· Non-Threaded Tray (MB-430002)

· Double Cover (MB-430022)

· 3mm/0.5 X 20mm SHCS (MA-393245)
· Kapton sleeves (provided by CERN)
Tooling

· Corrector Wire Bus Splice Soldering Fixture (MD-430016)

· Bus Cable Splice Soldering Fixture (MC-430189)

· Lead position tool (MB-430190)

8.0 Connect Hypertronics Connectors (Q3 - MB-418132; Assembly drawing MD-430182)

8.1 Compress the M2 line Bellows.

8.2 Install the End Flange Spacer Ring (MB-390617).

8.3 Connect the connectors.

8.4 Using the M3 nuts (MA-418111) install the G11 Tie-Down Links (MA-418109) per MD-430182. The nuts should have Loctite, or equivalent, applied prior to installation.

8.5 Release the Bellows.

8.6 Weld per the appropriate Q3 to DFBX detailed layout drawing (listed on cover page), detail D.

Parts list

· END FLANGE SPACER RING (MB-390617)
· HYPERTRONICS TIE-DOWN LINKS (MA-418109)
· M3 Nuts (MA-418111)
Tools

· Bellows Tools.

Inspection

· Electrical checkout?
NOTE: For steps 9 through 14, choose the step which is specific to the location being worked on (i.e. choose only one step for any given location):

Step 9

IR2L/IR8L


Step 10

IR1L

Step 11

IR5R



Step 12

IR2R/IR8R

Step 13

IR1R



Step 14

IR5L

9.0 IR2L/IR8L (432010): DFBXC/G to Q3 piping connections & bellows connectors
9.1 Install the XBt line end cap (390876, not called out on drawing).
9.2 Install the CC’2-CC’ beam screen supply (432000 from BNL).
9.3 Install the MQX1-M1 bus duct (detail D, 390617, 390464).
9.4 Install the E1-EE thermal shield supply (detail C, 390618, 390551).
9.5 Install the LD2-LD1 cooldown return (detail B, 390618, 390705).
9.6 Install the MQX2-M2 instrument duct (detail D, 390617, 390464).
9.7 Install the V-V beam line (beam screen modules and flange from CERN, RF plugin module).
9.8 Install the Beam screen flex hose (390817).
9.9 Install the CY1-CY helium supply (detail A, swaged fittings from LBNL).
9.10 Install the XB-XB pumping line.
9.11 Install the EX-FF thermal shield return (detail C, 390618, 390551).
9.12 Install the MQX1-M1 squirm protection assembly (390607).
9.13 Install the MQX2-M2 bridge assembly (390602).
9.14 Install the split ring on the MQX2 pipe (393401).
9.15 Install the XB line protector (390609).
10.0 IR1L (432014): DFBXA to Q3 piping connections & bellows protectors
10.1 Install the XBt line end cap (390876, not called out on drawing).
10.2 Install the CC’2-CC’ beam screen supply (432000 from BNL).
10.3 Install the KD2-TD TAS return (432000 from BNL).
10.4 Install the MQX1-M1 bus duct (detail D, 390617, 390464).
10.5 Install the E1-EE thermal shield supply (detail C, 390618, 390551).
10.6 Install the LD2-LD1 cooldown return (detail B, 390618, 390705).
10.7 Install the MQX2-M2 instrument duct (detail D, 390617, 390464).
10.8 Install the V-V beam line (beam screen modules and flange from CERN, RF plugin module).
10.9 Install the Beam screen flex hose (390817).
10.10 Install the CY1-CY helium supply (detail A, swaged fittings from LBNL).
10.11 Install the XB-XB pumping line.
10.12 Install the EX-FF thermal shield return (detail C, 390618, 390551).
10.13 Install the MQX1-M1 squirm protection assembly (390607).
10.14 Install the MQX2-M2 bridge assembly (390602).
10.15 Install the split ring on the MQX2 pipe (393401).
10.16 Install the XB line protector (390609).
11.0 IR5R (432020): Q3 to DFBXF piping connections (drawing has most pipe labels swapped, but this list has them ordered correctly)
11.1 Install the XBt line end cap (390876, not called out on drawing).
11.2 Install the TD-KD2 TAS return (432000 from BNL) (swapped on drawing).
11.3 Install the CC’-CC’2 beam screen supply (432000 from BNL) (swapped on drawing).
11.4 Install the M1-MQX1 bus duct (detail D, 390617, 390464).
11.5 Install the FF-EX thermal shield return (detail C, 390618, 390551).
11.6 Install the V-V beam line (beam screen modules and flange from CERN, RF plugin module).
11.7 Install the Beam screen flex hose (390817).
11.8 Install the M2-MQX2 instrument duct (detail D, 390617, 390464).
11.9 Install the CY-CY1 helium supply (detail A, swaged fittings from LBNL) (swapped on drawing).
11.10 Install the XB-XB pumping line.
11.11 Install the LD1-LD2 cooldown return (detail B, 390618, 390705).
11.12 Install the EE-E1 thermal shield supply (detail C, 390618, 390551).
11.13 Install the MQX1-M1 squirm protection assembly (390607).
11.14 Install the MQX2-M2 bridge assembly (390602).
11.15 Install the split ring on the MQX2 pipe (393401).
11.16 Install the XB line protector (390609).
12.0 IR2R/IR8R (432012): Q3 to DFBXD/H piping connections & bellows protectors
12.1 Install the XB line end cap (390552).
12.2 Install the CC’-CC’2 beam screen supply (432000 from BNL).
12.3 Install the M1-MQX1 bus duct (detail D, 390617, 390464).
12.4 Install the FF-EX thermal shield return (detail C, 390618, 390551).
12.5 Install the XBt-XB pumping line (detail E, 390617, 390464).
12.6 Install the V-V beam line (beam screen modules and flange from CERN, RF plugin module).
12.7 Install the Beam screen flex hose (390817).
12.8 Install the M2-MQX2 instrument duct (detail D, 390617, 390464).
12.9 Install the CY-CY1 helium supply (432000 from BNL).
12.10 Install the LD1-LD2 cooldown return (detail B, 390618, 390705).
12.11 Install the EE-E1 thermal shield supply (detail C, 390618, 390551).
12.12 Install the MQX1-M1 squirm protection assembly (390607).
12.13 Install the MQX2-M2 bridge assembly (390602).
12.14 Install the split ring on the MQX2 pipe (393401).
12.15 Install the XBt-XB bellows protector (390603).
13.0 IR1R (432016): Q3 to DFBXB piping connections & bellows protectors (drawing has most pipe labels swapped, but this list has them ordered correctly)
13.1 Install the XB line end cap (390552).
13.2 Install the TD-KD2 TAS return (432000 from BNL).
13.3 Install the CC’-CC’2 beam screen supply (432000 from BNL).
13.4 Install the M1-MQX1 bus duct (detail D, 390617, 390464).
13.5 Install the FF-EX thermal shield return (detail C, 390618, 390551).
13.6 Install the XBt-XB pumping line (detail E, 390617, 390464).
13.7 Install the V-V beam line (beam screen modules and flange from CERN, RF plugin module).
13.8 Install the Beam screen flex hose (390817).
13.9 Install the M2-MQX2 instrument duct (detail D, 390617, 390464).
13.10 Install the CY-CY1 helium supply (432000 from BNL).
13.11 Install the LD1-LD2 cooldown return (detail B, 390618, 390705).
13.12 Install the EE-E1 thermal shield supply (detail C, 390618, 390551).
13.13 Install the MQX1-M1 squirm protection assembly (390607).
13.14 Install the MQX2-M2 bridge assembly (390602).
13.15 Install the split ring on the MQX2 pipe (393401).
13.16 Install the XBt-XB bellows protector (390603).
14.0 IR5L (432018): DFBXE to Q3 piping connections & bellows protectors
14.1 Install the XB line end cap (390552).
14.2 Install the CC’2-CC’ beam screen supply (432000 from BNL) (swapped on the drawing).
14.3 Install the KD2-TD TAS return (432000 from BNL).
14.4 Install the MQX1-M1 bus duct (detail D, 390617, 390464).
14.5 Install the E1-EE thermal shield supply (detail C, 390618, 390551).
14.6 Install the LD2-LD1 cooldown return (detail B, 390618, 390705).
14.7 Install the MQX2-M2 instrument duct (detail D, 390617, 390464).
14.8 Install the V-V beam line (beam screen modules and flange from CERN, RF plugin module).
14.9 Install the Beam screen flex hose (390817).
14.10 Install the CY1-CY helium supply (432000 from BNL).
14.11 Install the XB-XBt pumping line (detail E, 390617, 390464) (swapped on the drawing).
14.12 Install the EX-FF thermal shield return (detail C, 390618, 390551).
14.13 Install the MQX1-M1 squirm protection assembly (390607).
14.14 Install the MQX2-M2 bridge assembly (390602).
14.15 Install the split ring on the MQX2 pipe (393401).
14.16 Install the XBt-XB bellows protector (390603).
15.0 Leak Check

15.1 When all assemblies have been installed, perform a Leak Check on the entire Assembly.

16.0 Pipe Insulation

16.1 Wrap piping with MLI blankets as per the appropriate General Layout drawing (listed in step 4.0 above).

Parts list
· PIPING INSULATION MLI BLANKET (ME-390741)
17.0 Install Thermal Shield (ME-390735)

17.1 Install parts listed below as per the appropriate General Layout drawing (listed in step 4.0 above). Be sure to apply Loctite (or equivalent) to all screws.
Parts list

· Interconnect Thermal Shield (ME-390736)
· Thermal Shield Connector DFBX (ME-390737)

· Thermal Shield Connector Q3 (ME-390516)

· Filler (MB-390519)

· M5 X 25 CAP SCREW (MA-393053)
18.0 Shield Insulation

18.1 Wrap thermal shielding with MLI blankets as per the appropriate General Layout drawing (listed in step 4.0 above).

Parts list

· SHIELD MLI INSULATION – OUTER BLANKET (ME-390739)

· SHIELD MLI INSULATION – INNER BLANKET (ME-390738)
19.0 Connect the vacuum bellows

19.1 Reposition the vacuum bellows over the interconnect region, and attach per the appropriate General Layout drawing (listed in step 4.0 above).
Parts list

· Claw Clamps  (PROVIDED BY LBNL)
20.0 Install Threaded Rods

20.1 Install Threaded Rods (Qty. 4) (MA-393320) as per the appropriate General Layout drawing (listed in step 4.0 above)
Parts list

· THREADED RODS (MA-393320)

· M30 X 3.5 HEX NUT (MA-393044)

· M30 SPHERICAL WASHER (MA-393043)
(Top View)





(Side View)





Spacing between loops should be ~ 1.5 cm.





Apply Loctite.








Page 5 of 19

_1173696594.doc


To DFBX























To Q3







































8 KA































S/C



























8 KA



























S/C







S/C



















S/C







8 KA















8 KA
























_1194957868.doc
[image: image1.bmp]

H3B











(shown here as exiting the Q3 spider)







A2A







A3A







A2B







A3B







B4A







A4A







B4B







A4B







B3A







B6A







B3B







B6B







V1A







H1A







V1B







H1B







V2A







H2A







V2B







H2B







V3A







H3A







V3B







To DFBX







































To Q3







































Section shown facing Q3
































































































_1197879497.ttf

_1173696717.doc


To DFBX























To Q3







































5 KA































S/C



























5 KA



























S/C







S/C



















S/C







5 KA















5 KA
























_1168349658

