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Introduction: This procedure considers the steps following either an arrival of a vendor target or the continuation of an “in-house” built target.  It deals with an individual target procured under the target pair system (two per fiscal year).
1. Target and Target Carrier Identification

Target Assembly        			TA - 	                      	              
Target Carrier             			TC -                        	              
Medium Energy Target            		MET -                         	              
Medium Energy Baffle            		MEB -                        	              
US Beryllium Window   	        		UBW -                            	              
DS Beryllium Window            		DBW -                           	           
Thermal Vertical Hylen Device              TVPT -                           	                                                                                  
Thermal Horizontal Hylen Device        	 THPT -                           	                                                                                  
                                                            
· If applicable (i.e. Target provided by a Vendor), carefully remove target shown in Figure 1 from shipping crate or bring it from the target assembly area and inspect (label and retain target shipping crate for future transport and storage)
2. Otherwise proceed to Section 5: AMD Referencing
· Position target on table with v-block supports
· Inspect target exterior for damage
· Target Weight (measured):                            	                                                                                

3. Leak Check Target Lines
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Figure 1:  Lifting NOvA Target from shipment container.

· Leak Check – using helium (He) mass spectrometer (no detectable leak at a sensitivity of 1e-9 atm-cc/sec or equivalent)
· An acceptable leak rate is 2.5e-10 atm-cc/sec or equivalent (if leak rate is not met, further discussion is required before proceeding)
· Leak checking establishes if the target remained leak tight during transport (note: initial leak check is completed using blank-off flanges and gaskets provided by vendor (if applicable))
· Target Helium Space – via 12 mm US Endwall port (beamline left)

			              				             				          	           Pressure			         Leak Rate				  Date

· Target Cooling Circuit – via 12 mm US inlet and outlet tubes

			                				             				          	           Pressure			         Leak Rate				  Date
· Target Casing Cooling Circuit – via 1 in. O.D. inlet and outlet tubes

			                				             				          	           Pressure			         Leak Rate				  Date
4. Preparation for Referencing
· Remove 300 mm DS blank flange and degrease (take extreme care with the knife edges)
· Remove US endwall
· Remove 2-3/4 in. CF blank flange at beryllium window connection shown in Figure 2 to allow for visual inspection

Instrumentation port
Quick-connect coupling
Helium line ports
Target cooling lines
2-3/4” CF blank for US Be window

Figure 2: US Endwall connections.

· Carefully, remove Budal (instrumentation) 2-3/4 in. CF flange from US endwall and disconnect the (4) Budal wires (pins), if terminated
· Remove US endwall by supporting the target cooling lines using the clamping (split) fixture and adjustable table-top jack or use stainless steel wire to constrain tubes from above
· Apply protection
· Properly support target cooling rail lines using either steel wire as shown in Figure 3 or a clamping fixture
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Figure 3: US end following protective measures.
· Properly cover knife edges of US endwall, DS endwall and Budal 2-3/4 in. CF flange with a metal gasket and hold in place with tape (as shown in Figure 4)
· Secure endwalls and Budal (instrumentation) CF flange in a safe area
· Cover openings at endwalls with aluminum foil when not in use 
· Cover or plug inlet and outlet of cooling lines

5. AMD Referencing: Note that initial vendor referencing data sheets are to be added into the Appendix

· Perform referencing of internal target fins (US and DS) to external tooling balls using laser tracker system as shown in Figure 4
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Figure 4: DS cooling rail and fin (target) assembly.
· Establish control using laser tracker
· Perform calibration of laser tracker
·  Measure local control points ((5) nests on table and (2) on top of target casing to check if target casing moves during measurement)
·  Reference (4) external tooling ball (US and DS) by using the longitudinal  center of the target at beam position as the datum (3.7 mm from fin top and 3.7 mm from beam left fin edge)
·  Measure vertical position of top fins (US and DS) with respect to datum
·  Measure horizontal edge (of one side or other) US and DS and at (8) points including the ends along the target length with respect to datum.  Measure fin # 1, 7, 13, 19, 25, 31, 37, 43 and 48 (or 14.625 cm apart)
·  Measure the station position of the Horizontal Fin Vertical Scan (HFVS) most US face of Budal
· Measure the station of Budal fins (each end of fin) relative to the most US face
· AMD record reference data
·  Attach final alignment report within the Appendix
· Internal referencing of ME Target complete

							            	                                            	    
       					AMD Crew Chief 	                      Date
6. Seal Target helium space (note: document process through photographs and include in Appendix)
· During process thoroughly clean the knife edges, metal gaskets and bolts using ethyl (200 proof) alcohol before attaching an endwall or CF flange
· Attach DS endwall with beryllium window
· Carefully position 273 mm O.D. aluminum gasket onto DS target casing and use the edge of kapton tape to hold the gasket from the top as shown in Figure 5

[image: IMG_2960]
Figure 5:  Insertion of aluminum gasket onto target casing.
· Insert (4) M8 x 1.25 x 40 mm long (7075-T73) SHCS evenly at above and below, 3 and 9 o’clock
· While keeping the aluminum gasket within the knife edge pocket, remove the kapton tape
· Insert the remaining (28) M8 fasteners with flat and 5/8” Schnoor washer
· Starting at 12-o’clock in a circular pattern, begin to compress the aluminum gasket
· This circular tightening pattern shall continue for a minimum of 5 revolutions with only a minute compression per cap screw (just enough to make snug) as shown in Figure 6  
· Leave a gap between flanges for further tightening during leak check, if needed (approximate final torque value: 22 in-lbf)
· If needed, allow the flanges to touch (register) in order to make up the seal
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Figures 6: Compress aluminum Conflat gasket evenly.

7. Prepare Budal wires (note that the Budal stainless steel wires are initially bare)
· In general, a Budal wire pair shall not touch one another, the other Budal wire pair or the target casing (ground)
· Budal wire pairs shall be led away from the target and down to avoid future interaction with the proton beam as shown on left in Figure 7

[image: IMG_2951]
Figure 7:  Budal wire connections.

· Coil Budal wire pairs for relief purposes
· Then add Nextel ceramic braided sheathing as shown in Figure 8

[image: IMG_2953]
Figure 8:  Budal stainless steel wire pair coils with Nextel insulation.
· Allowing for extra wire needed to connect the Budal wire pairs through the US endwall, cut each wire
· Solder pins to Budal wire pairs as shown in Figure 9
[image: IMG_2958]
Figure 9:  Soldered Budal wire pair.

· Figure 10 shows assembly ready for US endwall attachment
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Figure 10:  Final assembly prior to attachment of US endwall
8. Attach US endwall
· Thoroughly clean the knife edges, aluminum gasket and bolts using alcohol
· Carefully position 273 mm O.D. aluminum gasket onto US target casing and use the edge of kapton tape to hold the gasket from the top as shown in Figure 10
· Feed the 12 mm target cooling tubes through penetrations found in US endwall
· Install M8 1.25 SS stud on top threaded hole and mount the 300 mm US endwall and guide it in close to the aluminum gasket
· Insert (4) M8 x 1.25 x 40 mm long (316 SS) SHCS evenly at above and below, 3 and 9 o’clock
· While keeping the aluminum gasket within the knife edge pocket, remove the kapton tape as shown in Figure 11
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Figure 11:  Attachment of US endwall.
· Insert the remaining (28) M8 fasteners  
· Starting at 12-o’clock in a circular pattern, begin to compress the aluminum gasket
· This circular tightening pattern shall continue for a minimum of 5 revolutions with only a minute compression per cap screw (just enough to make snug)
· Leave a gap between flanges for further tightening during leak check, if needed (approximate final torque value: 22 in-lbf)
· If needed, allow the flanges to touch (register) in order to make up the seal
9. Final external referencing of ME Target
· AMD or Target Technician to apply referencing transfer punch marks to DS and US endwalls per Figures 12(a) and 12(b), respectively
· A 0.020” diameter (circle enclosed) transfer punch is used on the US (SS) endwall
· A 0.010” diameter (circle enclosed) transfer punch is used on the DS (AL) endwall (since the aluminum is much softer)
[image: ]
Figure 12(a):  DS punch mark locations.  12(b):  US punch mark locations.
· AMD completes reference of punch marks to external target tooling balls
· Add referencing data to Alignment Report for ME Target in Appendix

10. Attach US Budal (instrumentation) flange
· Insert 2-3/4 in. CF copper gasket and thread the (4) Budal wires through opening 
· Connect or properly terminate Budal wire with pins to the feedthru flange per diagram and photo shown in Figures 13(a) and 13(b) to helium vessel side of 2-3/4 in. CF flange
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Figures 13(a): Pin diagram.  13(b):  Budal (instrumentation) wire with pins terminated.
· Check out Budal wires electrically via external connector with DVM
· Insert (6) M6 (316 SS) SHCS evenly
· Starting at 12-o’clock in a circular pattern, begin to compress the copper gasket  (This circular tightening pattern shall continue for a minimum of 5 revolutions with only a minute compression per cap screw (just enough to make snug))
· Leave a gap between flanges for further tightening during leak check, if needed (Approximate final torque value: 9 ft-lbf)

11. Attach US beryllium window
· Carefully position copper gasket between knife edges and start bolts
· Starting at 12-o’clock in a circular pattern, begin to compress the copper gasket
· This circular tightening pattern should continue for a minimum of 5 revolutions with only a minute tightening per bolt (just enough to make snug)  (approximate final torque value: 9 ft-lbf)

12. Preliminary Leak Check of Helium Space
· Perform using a helium (He) mass spectrometer (no detectable leak at a sensitivity of 1e-9 atm-cc/sec or equivalent)
· Target Helium Space – via US endwall port (beamline left)
· An acceptable leak rate is 2.5e-10 atm-cc/sec or equivalent (if leak rate is not met, further discussion is required before proceeding)

			                				             				          	           Pressure			         Leak Rate			  Date

				  			            	                                                    	    
      					Target Group Member(s)                      Date

13. Prepare to weld target cooling lines to US endwall per MD-433886
· Remove quick connect couplings from target cooling lines
· Clean weld areas
· Maintain a maximum of 1 CFH of Argon inside of tube during welding
· Weld both inlet and outlet target cooling lines until hermetically sealed
14. Final Leak Check of Helium Space
· Perform using a helium (He) mass spectrometer (no detectable leak at a sensitivity of 1e-9 atm-cc/sec or equivalent).  Target Helium Space – via US endwall port (beamline left) (an acceptable leak rate is 2.5e-10 atm-cc/sec or equivalent (if leak rate is not met, further discussion is required before proceeding))


			                				             				          	           Pressure			         Leak Rate				  Date


				   			            	                                                    	    
      					Target Group Member(s)                                 Date

15. Installation of Bi-plane Hylen Device System
· Refer to Phase D – Medium Energy Target Assembly Final Details and Alignment , Section 2


[bookmark: _GoBack]Purpose and Scope: This traveler establishes and documents the certification and alignment referencing required for future work and installation of the NOvA Target.  This procedure covers initial Target QA, leak check, external alignment referencing work.  Also covered is final preparation necessary to install the NOvA Target onto the target carrier assembly.   
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