

	ADDP
000178
	
	ADDP-ME-000178, Rev. 0
Page 2 of 13






 
	ACCELERATOR DIVISION DEPARTMENTAL PROCEDURE

	ADDP-MS-000178

	REVISION:
	0
	REVISION ISSUE DATE:
	

	
	
	
	

	NOvA Medium Energy Target Carrier Assembly Traveler

	Phase C - ME Target Module and Carrier Instrumentation/Water Line Assembly









	Preparer:
	
	/
	
	 Date:
	

	
	(Michael W. McGee)
	
	(Sign)
	
	

	Preparer:
	
	/
	
	 Date:
	

	
	(Michael Stiemann)
	
	(Sign)
	
	

	Approver:
	
	/
	
	Date:
	

	

	(Jim Hylen)
	
	(Sign)
	

	












Note(s):
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub-traveler binder to production.
General Notes 
1.1 White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts 	after the parts have been prepared and cleaned.

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.

1.5 Connections must follow the guidelines set by Figure 1, below given the type of connection.

[image: ]
Figure 1:  Target carrier and target hanger connections.
Table 1: General torque values for target carrier and hangers.
	
d (in)
	
Thread
	SS to SS Connection
	SS to AL Connection

	
	
	T (in-lb)
	T (ft-lb)
	T (in-lb)
	T (ft-lb)

	#4
	40
	4
	0.3
	10.8
	0.9

	1/4
	20
	75
	6.3
	36
	3

	5/16
	18
	180
	15
	108
	9

	3/8
	16
	360
	30
	180
	15

	1/2
	13
	660
	55
	360
	30

	5/8
	11
	1,560
	130
	480
	40


Use torque table unless otherwise specified.  
2 Phase C -  Target Module Water Line Assembly
2.1 Assemble and weld together target module outer water tubes per MD-433676 (US) and MD-433666 (DS).
2.1.1 Inspection of all machined parts.  Figure 1 shows an example for the modified Swagelok nut to connector body sinker fit-up (items 3 & 4 in weldment drawings).

 (
Modified Swagelok fitting
) (
Water
 
line sinker 
)[image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_2543.jpg]
Figure 1:  Swagelok to sinker fit-up.

2.1.1 Attach copper heat sink before welding as shown in Figure 2.  Note that during welding, it is important to weld only two opposing nut flats at a time in order to avoid distortion due to heating.  Allow the opposing flats to cool before proceeding to another set.

[image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_2544.jpg]
Figure 2:  Use of heat sink during water line welding.
2.1.2 Center sinker on tubing (using shims if needed) and tack in numerous places to maintain position during welding as shown in Figure 3. Re-insert copper heat sink prior to welding.  

[image: C:\Documents and Settings\stiemann\Local Settings\Temporary Internet Files\Content.Word\IMG_2548.jpg]
Figure 3:  Weld opposite end to tube per US and DS weldment drawings.


2.1.3 Post welding, allow parts to cool.  Then, attach alignment mandrel. 

2.1.4 Using a dial indicator on the end of the mandrel, start checking the run-out of the waterline. Finding the lowest spot and focusing the welding torch heat in that specific area is usually provides the best results. This is time-consuming work.   The run-out at the end of the mandrel should be no more than .015” to .030” as shown in Figure 4.


[image: C:\Documents and Settings\stiemann\Local Settings\Temporary Internet Files\Content.Word\IMG_2566.jpg]
Figure 4:  Dial indicator displaying run-out along target module water tube.

2.1.5 Attach item #5 (tube retaining ring) and weld.
2.1.6 Insert item #2 (water tube plug).
2.1.7 Attach item #6 (water tube nut) and weld (outer water tube assembly is complete, see Figure 5).  

[image: C:\Documents and Settings\mcgee\Desktop\Target Carrier Assembly Traveler Feb 2012\MI8 Target and Target Carrier Assembly Pics Feb 2012\P2190086.JPG]
Figure 5:  Outer water tube assembly for US and DS.

2.2 Assemble and weld together inner water tubes per MD-433675 (US) and MD-433665 (DS).
2.2.1 Weld together fittings on upper end.
2.2.2 Set compression ferrule on lower end.  	
2.3 Final assembly of water lines per MC-433674 (US) and MC-433664 (DS).
2.3.1 Insert item #1 into item #2 in assemblies. 
2.2 Hydrostatic pressure test of water lines. 
2.2.1 Assemble pressure test setup.
2.2.2 Pressure test hydrostatically to 120 psig and hold for (2) hours 

3 Phase C – Target Module Instrumentation Line Assembly
3.1 Assemble and weld together DS target module instrumentation lines (refer to MD-433900 and MD-431492).
3.1.1 Weld assembly together per weldment.  
3.1.2 Straighten tube post welding to within +/- 0.025”.
3.1.3 Insert 4-40 screws into the (3) tapped holes for TC attachment to ensure proper threading.
3.1.4 Insert x diameter roll pins and dowel pin at bottom to establish relative position of the components?
3.1.5 Insert each of (5) – ¼” OD x 100” long aluminum tubes
3.1.6 Pull out TCs (1 through 5) in order to prep.
3.1.7 Flare ends to avoid shearing of the type-J TC wire from sharp edges of the SS sheath, leftover from tubing cutter.  
3.1.8 Push wires back into place when finished.
3.1.9 Cut (5) lengths of TC wire, 132” long.
3.1.10 Insert each into ¼” diameter aluminum tube.
3.1.11 Strip wire and terminate to screw connections. 
3.1.12 Clean hole on strain relief and TC sheath and insert strain relief onto TC sheath as shown in Figure 6.  
 (
Thermocouple
) (
Strain Relief
)[image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01123.jpg]
Figure 6:  Addition of TC strain relief.

3.1.13 Solder TC strain relief in place as shown in Figure 7.

 (
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) (
Solder Gun
) (
Thermocouple
) (
Strain Relief
)[image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01126.jpg]
Figure 7:  Soldering of TC strain relief.

3.1.14 Remove then layer of metal found around TC wire using thermocouple stripper, shown in Figures 8(a) and 8(b). 

 (
Stripper
)[image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01120.jpg][image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01125.jpg]
Figure 8(a): TC Stripper.  8(b): Use of TC stripper.

3.1.15 Determine which wire is ferrous (or iron) by using a permanent magnet as shown in Figure 9.  
[image: C:\Documents and Settings\mcgee\Desktop\IMG_3437.JPG]
Figure 9:  Identification of ferrous wire using a strong magnet.

3.1.16 Check resistivity of wire using DVM (Figure 10(a)) and each wire against the sheath to ensure that there is no short (Figure 10(b)). 
[image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01147.jpg][image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01148.jpg]
Figure 10(a): Confirming resistivity of TC circuit.  10(b): Evaluating TC assembly for a short to ground.

3.1.17 Finally wrap each TC wire around the correct terminal and tighten screw.  Be careful not to over tighten these screws since the wire is fragile.  
[image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01153.jpg][image: C:\Documents and Settings\hndah8er\Local Settings\Temporary Internet Files\Content.Word\DSC01149.jpg]
Figure 11(a): Iron pin.  11(b): TC attachment to male connector.

3.1.18 Grout assembly (shown in Figure 12).  
[image: C:\Documents and Settings\mcgee\Desktop\Target Carrier Assembly Traveler Feb 2012\MI8 Target and Target Carrier Assembly Pics Feb 2012\P2190081.JPG]
Figure 12:  Fully-assembled TC feed-thru.
4 Phase C – Target Carrier Instrumentation Assembly. 
4.1 Baffle thermocouple circuit assembly.  
4.1.1 Solder (2) thermocouples onto the SS hose clamp shown in Figure 13.  
[image: C:\Users\Stiemann\Desktop\ME pics for Mcgee\IMG_3272.JPG]
Figure 13:  TC clamp for baffle.

4.1.2 Insert expanded graphite strip beneath the SS hose clamp to outer surface of aluminum tube at second opening from the DS support as shown in Figure 14.
[image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_3270.jpg][image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_3270.jpg]
Figure 14:  Thermocouples with hose clamp installed on baffle.

4.1.3 Strip each thermocouple wire (as shown in Figures 8(a) and 8(b)). 
4.1.4 Determine which wire is ferrous (or iron) by using a permanent magnet as shown in Figure 9.
4.1.5 Check resistivity of wire using DVM (Figure 10(a)) and each wire against the sheath to ensure that there is no short (Figure 10(b)). 
4.1.6 Route TC wires and attach to target carrier as shown in Figures 15(a) and 15(b).  
[image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_3299.jpg][image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_3301.jpg]
Figure 15(a):  Routing of Baffle Thermocouples along the target carrier. 15(b): Near DS hanger.  

4.1.7 Route each TC wire through the holes found in the DS hanger to accommodate attachment to the appropriate feedthru position as shown in Figure 16 per diagram shown in Figure 17 (Reference ME-433885).  
[image: C:\Users\Stiemann\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_3276.jpg]
Figure 16:  Routing of baffle thermocouples at DS hanger feedthru connection.


[image: ]
Figure 17:  DS hanger wiring diagram from ME-433885.  
4.1.8 Finally, wrap each TC wire around Omega NOX-J-F (black) female ceramic connector and tighten screw.  Be careful not to over tighten these screws since the wire is fragile.  

4.2 Budal circuit assembly.  
4.2.1 Route wires from 2-3/4” Conflat flanged connection shown in Figure 18(a) to appropriate connector shown in Figure 17 (see Figure 18(b) for wire identification).  
[image: C:\NOvA Primary 2012\Target Carrier Assembly Traveler Feb 2012\TC Photos 4 Sep 2012\IMG_2969.JPG][image: ]
Figure 18(a):  Budal connector on target. 18(a): Budal wiring scheme at target connector.

4.2.2 Strip each (white coated) Budal wire.
4.2.3 Attach wires to Omega NOX-U-F (white) female ceramic connector. Be careful not to over tighten these screws since the wire is fragile.  
4.2.4 Check resistivity of wire using DVM (Figure 10(a)) and each wire against the sheath to ensure that there is no short (Figure 10(b)). 
4.3 DS Hanger Thermocouple Assembly
4.3.1 Insert 1/16” SS sheath into DS hanger hole provided for thermocouple application and secure.
4.3.2 Route wires from DS hanger TC hole to appropriate connector shown in Figure 17.
4.3.3 Strip each thermocouple wire (as shown in Figures 8(a) and 8(b)). 
4.3.4 Determine which wire is ferrous (or iron) by using a permanent magnet as shown in Figure 9.
4.3.5 Check resistivity of wire using DVM (Figure 10(a)) and each wire against the sheath to ensure that there is no short (Figure 10(b)). 

4.4 DS Target Carrier (Channel) Thermocouple Assembly
4.4.1 Attach 1/16” SS sheath onto DS target carrier channel for thermocouple application and secure.
4.4.2 Route wires from DS hanger TC hole to appropriate connector shown in Figure 17.
4.4.3 Strip each thermocouple wire (as shown in Figures 8(a) and 8(b)). 
4.4.4 Determine which wire is ferrous (or iron) by using a permanent magnet as shown in Figure 9.
4.4.5 Check resistivity of wire using DVM (Figure 10(a)) and each wire against the sheath to ensure that there is no short (Figure 10(b)). 
4.5 Thermal Vertical Position Thermometer Assembly
4.5.1 Route wires from TVPT (shown in Figure 19) to appropriate connector shown in Figure 17.
[image: C:\Documents and Settings\mcgee\Desktop\TVPT Housing Pics 17 Oct 2012\IMG_3404.JPG]
Figure 19: Thermal Vertical Position Thermometer (TVPT) device in place.

4.5.2 Strip each thermocouple wire (as shown in Figures 8(a) and 8(b)). 
4.5.3 Determine which wire is ferrous (or iron) by using a permanent magnet as shown in Figure 9.
4.5.4 Check resistivity of wire using DVM (Figure 10(a)) and each wire against the sheath to ensure that there is no short (Figure 10(b)).
4.6 Completed target module water and instrumentation line assembly and application of target instrumentation.


												
			Technician(s)						Date


Purpose and Scope: This traveler establishes and documents the assembly of target module water lines, instrumentation lines and application of target carrier instrumentation required for future work and installation of the NOvA Target.  
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