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Purpose 

The purpose of this Working Instruction is to describe the installation of the connectors and 

instrumentation wiring for a fully preloaded MQXFA magnet structure.  

 

Scope 

The scope of this set of work instructions covers the mounting of the connectors for the magnet 

instrumentation prior to the installation of the splices. 

 

Definitions 

 

Reference Documents 

 Lead End connector Skirt Layout – SU-1011-2020 

 Return End Connector Skirt Layout – SU-1011-1876 

 MQXFA Series SG Schematic – SU-1010-7806 

 MQXFA Series VT Schematic – SU-1010-3108 

 MQXFA Pre-Series VT Schematic – SU-1011-1677 

 MQXFA Series PH Schematic – SU-1010-7805 

 MQXFA Integration and Loading WI – SU-1011-5637 
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Tools Required 

Include the list of tools required. Note tools that will require calibration. 

 

Screwdriver  

Socket driver, 6 mm  

Waxed lacing cord, Alpha Wire P/N 805036W 

WH032, or equivalent  

Soldering Iron  
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Hardware Required 

Fabricated Parts & Hardware: 

Part Qty P/N 

Connector skirt 8 27L062 

PH Jumper connector block 2 SU-1012-3170 

PH jumper connector cover 2 SU-1012-3179 

Wiring Harness, Cooling Hole jumper, SG 1  

Wiring Harness, Cooling Hole jumper, VT 1  
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Work Instructions 
   

1 Overview 

 

1. Assign assembly number and attach label per assembly print. 

2. Enter the following information on the Verification Signoff Sheet: 

a.  Serial number from step one 

b. Verification the magnet has been preloaded 

c. Ambient temperature at assembly start 

d. Serial numbers of parts to be used in the assembly 

2 Cooling Hole Jumper Insertion 

 

If the Cooling Hole Jumper has not been inserted yet, follow the steps in this section; otherwise these 

may be skipped. 
 

3. Bundle the RE connector bundle into the Garolite tube, staggering the connector so that they fit. 

a. Tape extending wires to the tube to strain relieve the wires, and protect the end being 

inserted. 

4. Use the long sections of PVC pipe to pull the Garolite tube through the upper right (Q1) cooling hole 

of the magnet. 

5. Unbundle the connectors, visually inspect to ensure the wires and insulation are all intact. 

6. Using the waxed lacing string tie up each end of the jumper the load pad bolts in each end. 

7. <Intentionally left blank> 

8. <Intentionally left blank> 

9. <Intentionally left blank> 

10. <Intentionally left blank> 

VERIFICATION POINT 1 

 

3 Return End Connectors 
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11. Per drawing SU-1011-1876, mount the two connector skirts on the Left and Right sides using four 

stainless M6 button screws and washers each. Torque to 100 in-lbs. See Figure 1. 

 

Figure 1. Excerpt of SU-1011-1876 (Rev D) showing the RE skirt connectors. 

 

3.1 RE Voltage Taps (Pre-Series Magnets only) 

 

12. Assemble and mount connectors #6 and #7 per the Pre-Series VT schematic SU-1011-1677. 

13. <Intentionally left blank> 

14. <Intentionally left blank> 

15. <Intentionally left blank> 

3.2 RE Strain Gauges 

 

16. Assemble and mount the Coil and Rod Strain gauges into connectors #4 and #8. Refer to the Series 

magnet Schematic SU-1010-7806 for module IDs. 

17. Assemble and mount the Shell 7 Strain gauges into connector #5. Refer to the Series magnet 

Schematic SU-1010-7806 for module IDs. 

18. Note that the Coils, Rods, and Shell 07 strain gauges are all exiting this end (RE) of the magnet.   
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19. <Intentionally left blank> 

20. <Intentionally left blank> 

3.3 RE Protection Heater Jumpers 

 

21. Mount the two PH connector blocks onto the top and bottom of the yokes, as shown in Drawing SU-

1011-1876 using the M6 SHCS. 

22. Identification of the PH signals is shown in Table 1. Refer to the MQXFA Series PH Schematic SU-

1010-7805 for the connections and their corresponding wire labels. 

Table 1. Protection Heater wire ID RE. “<Qx Coil>” refers to the Coil ID. 

Coil PH ID 

Q1 <Q1 Coil>PHB01b 

 <Q1 Coil>PHB02b 

 <Q1 Coil>PHB03b 

 <Q1 Coil>PHB04b 

Q2 <Q2 Coil>PHB01b 

 <Q2 Coil>PHB02b 

 <Q2 Coil>PHB03b 

 <Q2 Coil>PHB04b 

Q3 <Q3 Coil>PHB01b 

 <Q3 Coil>PHB02b 

 <Q3 Coil>PHB03b 

 <Q3 Coil>PHB04b 

Q4 <Q4 Coil>PHB01b 

 <Q4 Coil>PHB02b 

 <Q4 Coil>PHB03b 

 <Q4 Coil>PHB04b 
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23. For each PH circuit shown in the schematic and wire pairs shown in Table 1, perform the following 

operations 

a. Cut the PH wire to 20” long.  Ensure that any wire labels attached to the ends are either 

transferred, or new labels created for these shorter wires. 

b. Strip 15 mm of insulation off each PH wire. 

c. Slide a 50 mm length of 2mm heat shrink tubing over each stripped wire for later. 

d. Slide a 20 mm length of 6mm heat shrink tubing over one of the wires of the pair for later. 

e. Bend each stripped wire end as shown in yellow in Figure 2, and wrap with a small length of 

96/4 AG/Sn ribbon wrapped around. MOB39 flux may be used. 

 

Figure 2. Sketch of the solder joint of the two PH wires. 

 

f. Solder the joint; see Figure 3. 

 

Figure 3. Two completed soldered joints of PH wires. 

 

g. Clean soldered joint of any flux using alcohol 

h. Wrap each soldered joint with several layers of adhesive-backed 0.002” Kapton per Figure 4. 
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Figure 4. Kapton-wrapped solder joint. 

 

i. Slide the 2mm heat shrink tubing over each end of the Kapton wrap, and apply heat. See 

Figure 5. 

 

Figure 5. Wrapped and heat-shrunk solder joint. 

j. Slide the 6 mm heat shrink tubing over the joint and apply heat. See Figure 6. 
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Figure 6. Fully heat-shrunk solder joint. 

 

24. Place each heat-shrink-protected wire into the grooves of the protection heater jumper block.   

a. The Top PH jumper block will have the Q1-Q2 circuits increasing from the top slot (PHB01b 

to PHB04b) 

b. The Bottom PH jumper block will have the Q4-Q3 circuits decreasing from the top slot 

(PHB04b to PHB01b). 

25. Place the cover SU-1012-3179 over each PH jumper block and secure using screws. 

26. Use Waxed lacing cord to tie up and bundle the wires, ensuring that no wires are within 15mm of 

any of the cooling holes. 

27. Have Cognizant Engineer verify the RE connections are all in place 

28. <Intentionally left blank> 

29. <Intentionally left blank> 

VERIFICATION POINT 2 

4 Lead End Connectors 

The LE connectors are shown in drawing SU-1011-2020.  See Figure 7 for an excerpt that shows the 

connector IDs. 
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Figure 7. Excerpt of SU-1011-2020 (Rev C) showing the LE skirt connectors. 

 

30. Mount the four connector skirts on the LE using M6 button head screws. 

4.1 LE Strain Gauges 

 

31. Refer to the SG schematic SU-1010-7806 for the placement of the modules in Connector #4. These 

connector modules are a combination of the Shell 02 and Shell 04 strain gauges, as well as the 

modules from the cooling hole jumper. 

32. Mount the SG connector block #4 to the upper skirt as shown. Strain relieve the wires, and ensure no 

wires are broken, as these can be somewhat fragile. 
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33. <Intentionally left blank> 

34. <Intentionally left blank> 

 

4.2 Protection Heaters 

35. Refer to the MQXFA PH Schematic SU-1010-7805.  Route the PH wires from the LE and assemble the 

connector modules in Connector #13. Note that the wires are approximately 5m long, so a bundling 

of the wire is required.  Table 3 shows the pinouts of the connectors. 

Table 3. Protection Heater connector pinouts. 

Coil PH ID Module Connector Pin 

Q1 wwwPHB01a PH 13 1 1 

 wwwPHB02a PH 13 2 1 

 wwwPHB03a PH 13 2 2 

 wwwPHB04a PH 13 1 2 

Q2 xxxPHB01a PH 13 3 1 

 xxxPHB02a PH 13 4 1 

 xxxPHB03a PH 13 4 2 

 xxxPHB04a PH 13 3 2 

Q3 yyyPHB01a PH 13 5 1 

 yyyPHB02a PH 13 6 1 

 yyyPHB03a PH 13 6 2 

 yyyPHB04a PH 13 5 2 

Q4 zzzPHB01a PH 13 7 1 

 zzzPHB02a PH 13 8 1 

 zzzPHB03a PH 13 8 2 

 zzzPHB04a PH 13 7 2 

 

36. Attach the PH jumper #13a to connector #13. 

37. Mount the other end of the PH Jumper, #12 to the connector skirt as shown in SU-1011-2020. 
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38. Ensure that the extra wire lengths are well secured. 

39. <Intentionally left blank> 

40. <Intentionally left blank> 

4.3 Voltage Taps 

 

41. Refer to the either the Pre-Series VT schematic, SU-1011-1677, or the Series VT schematic, SU-1010-

3108. 

42. Assemble the VT connector modules #7 and #8 per the schematics. Mount to the skirt in their 

respective positions. 

43. Note that the VTA01a and VTB01a voltage taps have long leads.  Ensure that these are carefully 

bundled and secured with the Waxed lacing cord. 

44. Route the VTA01b and VTB01b voltage tap wires to the FVT and assemble connector #10. Note that 

these have long leads as well. Ensure that these are carefully bundled and secured with the Waxed 

lacing cord. Mount to the skirt. 

45. Have cognizant engineer verify that the connectors and connectors are properly placed, and no wires 

(aside from the cooling hole jumper) are in the way of any cooling hole. 

46. <Intentionally left blank> 

47. <Intentionally left blank> 

VERIFICATION POINT 3 

5 Electrical QC 

48. Perform a continuity check on all the signals to verify integrity 

49. Perform a resistance check on the PH circuits; they should all read approximately 4 ohms. 

50. Connect the SG systems to the strain gauges to verify the signal integrity 

51. Attach any sheets as needed, and have cognizant engineer sign off on these results. 

52. <Intentionally left blank> 

53. <Intentionally left blank> 

 

VERIFICATION POINT 4 
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6 Completion 

 

54. Ensure all assembly data are entered in the Verification Signoff Sheet. 

55. Enter the completion date in the Verification Signoff Sheet. 

56. Have Verification Signoff Sheet signed and dated by Quality Assurance. 
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Verification Signoff Sheet 

EACH MECHANICAL SYSTEM IS REQUIRED TO HAVE A COMPLETED VERIFICATION SHEET. 

VERIFICATION MUST BE DONE BY AN ENTITY OTHER THAN THE ASSEMBLY TECHNICIAN 

SERIAL NUMBER: 

ASSEMBLY START DATE: ASSEMBLY COMPLETION DATE: 

PRELOADED MAGNET COMPLETE:  
 

COMPLETE ASSEMBLY VERIFIED BY (Sign and Date): 
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