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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
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/cleaned as applicable.

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, initial and date 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 
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.

1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.7
Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the HGQ Cold Mass Final Assembly 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
Cold Mass Final Assembly Preparation
3.1
Clean the entire Cold Mass with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) to remove all dirt and foreign materials.



Technician(s)





Date

3.2
Solder Heater Strips with lead on the Lead End per Soldering Quench Protection Heater Leads Procedure (ES-292395).



Technician(s)





Date


3.3
Insert the heater strips into notch and cover with Green Putty (MA 103930).



Technician(s)





Date

3.4
Verify that all Quadrant Leads are properly insulated.  If not, wrap all stabilizers with .001 x .375 bare Kapton with 50% overlap.  Wrap twice with a 50% overlap layer.  The cable should then have .004 inches of Kapton surrounding it.



Technician(s)





Date

4.0
Bullet Pressure Plate Installation


4.1
Shim the Inner and Outer Saddles until they are flush with the Lead End Collets using Green Putty (MA 103930).



Note(s):
Epoxy hardens 15 minutes after being mixed, so work accordingly.



Technician(s)





Date

[image: image1.wmf]
4.2
Install the Lead End Bullet Pressure Plate



Technician(s)





Date

4.3
Solder on the following Voltage Taps: Inner: 1A (30 gauge), Outer: 1B (30gauge), and the Power Lead Voltage Taps (22 and 30 gauge).



Technician(s)





Date


4.4
Shim the Inner and Outer Saddles until they are flush with the Return End Collets using Green Putty (MA 103930).



Note(s):
Epoxy hardens 15 minutes after being mixed, so work accordingly.



Technician(s)





Date

4.5
Install the Return End Bullet Pressure Plate



Technician(s)





Date

4.6
Tie the Voltage Tap, Strain Gage Spot Heater and other Wires in bundles, using white cloth electrical tape (Fermi stock 1130-2060).  Use one bundle for each Quadrant.  Mark in Table below which color wires are used for each Quadrant.

VOLTAGE TAP WIRE COLORS
QUADRANT
LAYER
COLOR

Q1
INNER



OUTER


Q2
INNER



OUTER


Q3
INNER



OUTER


Q4
INNER



OUTER




Technician(s)





Date


4.7
Obtain (2) Wire Feed-Thru Tubes (MB-344825).



Technician(s)





Date

4.8
Place the Wire Feed-Thru Tubes (MB-344825) into the two rectangular “Buss Bar” slots in yoke.



Technician(s)





Date

4.9
Attach Wire Feed-Thru Tubes (MB-344825) to the ends of yoke with Green Putty (MA 103930).  Make sure tubes are in lower right hand corner of slot.



Technician(s)





Date

4.10
Ensure all wires are bundled using cloth tape (Fermi stock 1130-2060) according to colors.



Technician(s)





Date

4.11
Feed Return End Strain Gauges and Voltage Tap Wires through the feed-thru tubes while using Green Putty (MA 103930) to anchor them for strain relief to the Bullet pressure plate and the End Ring.



Note(s):

Ensure the path of the Feed Thru Holes, Bolts and the Bullet Slugs are unobstructed by the wires



Technician(s)





Date

5.0
End Plate Installation
5.1
Clean the Return End Area and the End Plate with Isopropyl Alcohol (Fermi stock 1920-0300) Kimwipes (Fermi stock 1660-2500), and a vacuum to remove all dirt and foreign materials.



Technician





Date

X
5.2
Install Return End Plate (ME-344580). 



Note(s):

The End Plate should be facing outward so the stamped or marked area with the nomenclature, part number, and "Top" is visible.

Check the Tapped holes prior to installation for damage.

[image: image2.wmf]R

E

T

U

R

N

E

N

D

R

E

T

U

R

N

E

N

D

V

I

E

W

R

E

T

U

R

N

E

N

D

E

N

D

P

L

A

T

E

*

*

*

*

*(

Thru Holes)


[image: image3.wmf]1/16”

Flat Gap

Return End Plate

Skin




Technician





Date

XX
5.3
Verify that Step 5.2 was performed properly.



Production Engineer/Designee



Date

5.4
Clean the Lead End Area and the End Plate with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) to remove all dirt and foreign materials.



Technician(s)





Date

5.5
Install the Lead End Plate (ME-344579).  While installing pull out the Instrumentation and Power Lead Wires through the proper openings as per figure below.
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Note(s):

The End Plate should be facing outward so the stamped or marked area with the nomenclature, part number, and "top" is visible.

Check the Tapped holes prior to installation for damage.



Technician(s)





Date

XX
5.6
Verify that Step 5.5 was performed properly.



Production Engineer/Designee



Date

5.7
Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the Return End Plate before welding.

Position of the Measurement
Measurement in Inches
Nominal

Q1

80.8" to 81.0"

Q2

80.8" to 81.0"

Q3

80.8" to 81.0"

Q4

80.8" to 81.0"


Technician(s)





Date

5.8
Clean the Return End Weld Area with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) to remove all dirt and foreign materials.


Technician(s)





Date

5.9
While the Return End Plate is in position as per the Cold Mass Assembly (ME-369405), weld the Return End Plate to the Cold Mass Skin as per the Welding Procedure (ES-107230), End Plate Installation Procedure (ES-292404).



Caution:

During all welding procedures the welding curtain must be in place.



Technician(s)





Date



Weldor






Date

5.10
Clean the Weld with a Stainless Steel Wire Brush (Fermi stock 1246-0860).  Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes  (Fermi stock 1660-2500) to remove all dirt and foreign materials.


Technician(s)





Date

5.11
Clean the Lead End Weld Area with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) to remove all dirt and foreign materials.


Note(s):

Isolate all leads and taps with Kapton 

Technician(s)





Date

5.12
While the Lead End Plate is in position as per the Cold Mass Assembly (ME-369405).  Weld the Lead End Plate to the Cold Mass Skin, as per the Welding Procedure (ES-107230), and the End Plate Installation Procedure (ES-292404).


Caution:

During all welding operations the welding curtain must be shut



Technician(s)





Date



Weldor






Date

5.13
Clean the Weld with a Stainless Steel Wire Brush (Fermi stock 1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) to remove all dirt and foreign materials.



Technician(s)





Date

5.14
Record the Length from the Outer Edge of the Lead End Plate to the Outer Edge of the Return End Plate after welding.

Position of the Measurement
Measurement in Inches
Nominal

Q1

80.8" to 81.0"

Q2

80.8" to 81.0"

Q3

80.8" to 81.0"

Q4

80.8" to 81.0"


Technician(s)





Date

6.0
Bolt and Bullet Installation

6.1
Apply Areolex (open Purchase - Chemical Research Co.) to all threaded parts being installed onto the End Plates except the bolts.  Apply anti-seize to the bolts (MB-369267)



Technician





Date

6.2
Assemble the Bullet Gauges for the Lead and Return end on to the screws.



Technician





Date

XX
6.3
Inspect the Lead End Bullet Pressure Plate before installation of the Bullet Preload Assemblies.



Production Engineer/Designee



Date

6.4
Install Bullet Pusher Screw (MB-344583) and Bullet Load Slug (MB-344584) in (4) places onto the Lead End of the Collared Coil.  Be careful not to damage the wires or the solder connections while installing End Plate.  Only tighten to “Finger Tight” the screws at this time.



Technician





Date

6.5
Install the Bullet Bolts (MB-333267) and torque as required.



Technician





Date

6.6
Perform a Check of the Bullet Strain Gauges at 0 Pressure in accordance with (ES-292392).  Attach a copy of the results to this traveler and send an electronic copy to the Process Engineering Server.



Inspector





Date

6.7
Torque Lead End Bullet Screws as per the Lead End Bullet Screws (ES-344797) and the Technical Division tech note # (TD97-058).


Note(s):

Before the final torque is applied the Production Engineer and/or Magnet Physicist are to be present to witness the final stabilization of the torque of the Lead End Plate.



Technician





Date

XX
6.8
 Verify the stabilization of the Torque applied to the Lead End Bullet Pusher Screws.



Production Engineer/Designee




Date

XX
6.9
Verify that Steps 6.1 thru 6.8 were performed properly in accordance with the instruction.



Production Engineer/Designee




Date

6.10
If no anomalies occurred during this process, state "no anomalies", else have a Responsible Authority / Physicist comment below.



Comment:



Responsible Authority/Physicist




Date

XX
6.11
 Inspect the Bullet Pressure Plate before installation of the Bullet Preload Assemblies.



Production Engineer/Designee



Date


6.12
Install Bullet Pusher Screw (MB-344583) and Bullet Load Slug (MB-344584) onto the Return End of the Collared Coil.  Be careful not to damage the wires or the solder connections while installing End Plate.  Only tighten to “Finger Tight” the screws at this time.



Technician





Date


6.13
Install the Bullet Bolts (MB-333267) and torque as required.



Technician





Date


6.14
Perform a Check of the Return End Bullet Strain Gauges at 0 Pressure.  Refer to (ES-292392) and attach a copy of the results.



Approved Technician(s)




Date


6.15
Torque Return End Bullet screws as per spec. (ES-344797) Technical Division tech note # (TD97-058).



Note(s):


Before the final torque is applied the Production Engineer and/or Magnet Physicist are to be present to witness the final stabilization of the torque of the Return End Plates.



Technician





Date

XX
6.16
 Verify the stabilization of the Torque applied to the Return End Bullet Pusher Screws.



Production Engineer/Designee




Date

XX
6.17
Verify that Steps 6.11 thru 6.16 were performed properly in accordance with the instruction.



Production Engineer/Designee




Date

6.18
If no anomalies occurred during this process, state "no anomalies", else have a Responsible Authority / Physicist comment below.


Comment:



Responsible Authority/Physicist




Date

7.0
Add Preload Pressure to the Bullets
7.1
Verify the Final Force applied to the Bullets on both Lead and Return Ends.  If a Bullet is out of the tolerance specified in spec. (MC-344797) contact the Responsible Authority/Physicist.



Approved Technician




Date

7.2
Attach a copy of the data taken during the Preloading of the Bullets to this Traveler and send and electronic copy to the Process Engineering Server.



Technician(s)





Date

X
7.3
Perform an electrical inspection on each of the individual Inner and Outer Coils, Quadrants and Heaters. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6") away from any conductive material (i.e., surface of the coil preparation / storage table).

Electrical connections to the coil leads shall be 305 mm ± 13 mm (12" ± .5") away from the end of the coil to be tested.

Ensure that all measurements are recorded correctly, and have the proper value and symbol (i.e., mΩ, mH, etc.).

Caution:

Before applying power to the Valhalla 4300B, ensure that the test current is off.

During testing, ensure that the test current is off and the disconnect status safe light is lit while connecting and disconnecting test leads from the Coil Assembly.  An unsafe signal indicates a test current is still being generated.

Valhalla 4300B settings:

Power must be on for 30 minutes before testing.

Test current




 off

Power 





 on

Full scale voltage 



 20mv

Amp selector knob 



.10 mA
Temperature compensator 



on

Test current 




 on (testing)

Hp 4263b:

Function 




"Ls-Q" selected

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 1 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 1 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 1 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 1 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 1 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 1 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 2 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 2 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 2 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 2 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 2 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 2 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 3 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 3 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 3 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 3 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 3 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 3 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 4 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 4 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 4 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 4 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 4 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 4 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 1

Coil Resistance

XX.X to XX.X (





Quadrant 1

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 1

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 2

Coil Resistance

XX.X to XX.X (





Quadrant 2

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 2

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 3

Coil Resistance

XX.X to XX.X (





Quadrant 3

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 3

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 4

Coil Resistance

XX.X to XX.X (





Quadrant 4

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 4

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Heater Strips 1/2 A

Resistance

XX.X to XX.X (





Heater Strips 1/2 B

Resistance

XX.X to XX.X (





Heater Strips 2/3 A

Resistance

XX.X to XX.X (





Heater Strips 2/3 B

Resistance

XX.X to XX.X (





Heater Strips 3/4 A

Resistance

XX.X to XX.X (





Heater Strips 3/4 B

Resistance

XX.X to XX.X (





Heater Strips 4/1 A

Resistance

XX.X to XX.X (





Heater Strips 4/1 B

Resistance

XX.X to XX.X (







Inspector





Date

X
7.4
Perform an electrical inspection of the Inner Voltage Taps (Readings accurate ± 1mV).

Voltage Tap 
Quadrant 1
Quadrant 2
Quadrant 3
Quadrant 4

Color





Coil Serial Number





Valhalla Serial Number





1A
mV
mV
mV
mV

2A
mV
mV
mV
mV

10B
mV
mV
mV
mV

11A
mV
mV
mV
mV

11C
mV
mV
mV
mV

11D
mV
mV
mV
mV

11B
mV
mV
mV
mV

12A
mV
mV
mV
mV

12C
mV
mV
mV
mV

12D
mV
mV
mV
mV

12B
mV
mV
mV
mV

13B
mV
mV
mV
mV

14A
mV
mV
mV
mV

14C
mV
mV
mV
mV

14D
mV
mV
mV
mV

14B
mV
mV
mV
mV

irs (ramp splice)
mV
mV
mV
mV

iors
mV
mV
mV
mV



Inspector





Date

X
7.5
Perform an electrical inspection of the Outer Voltage Taps (Readings accurate ± 1mV).

Voltage Tap 
Quadrant 1
Quadrant 2
Quadrant 3
Quadrant 4

Color





Coil Serial Number





Valhalla Serial Number





1B
mV
mV
mV
mV

1N
mV
mV
mV
mV

1M
mV
mV
mV
mV

1D
mV
mV
mV
mV

14A
mV
mV
mV
mV

15B
mV
mV
mV
mV

15D
mV
mV
mV
mV

15C
mV
mV
mV
mV

15A
mV
mV
mV
mV

16B
mV
mV
mV
mV

16N
mV
mV
mV
mV

16M
mV
mV
mV
mV

16D
mV
mV
mV
mV

16C
mV
mV
mV
mV

16A
mV
mV
mV
mV

iors (ramp splice)
mV
mV
mV
mV

iors - QC
mV
mV
mV
mV



Inspector





Date

X
7.6
Perform a Hipot on the Collared Coil Assembly (Maximum Leakage .5(A)
1.5 KV
Measurement(s)

Coil to Ground


Heater #1/2 to Ground


Heater #2/3 to Ground


Heater #3/4 to Ground


Heater #4/1 to Ground


Heater #1/2 to Coils


Heater #2/3 to Coils


Heater #3/4 to Coils


Heater #4/1 to Coils


Coil to Coil

1.0 KV
Measurement(s)

Quadrant 1 to Quadrant 2


Quadrant 2 to Quadrant 3


Quadrant 3 to Quadrant 4


Quadrant 4 to Quadrant 1




Inspector





Date

8.0
Make Quadrant Splices

8.1
Screw on Quadrant I Base Plate (MD-344613).



Technician(s)





Date


8.2
Screw on Quadrant II Base Plate (MD-344614).



Technician(s)





Date


8.3
Screw on Quadrant III Base Plate (MD-344615).



Technician(s)





Date


8.4
Screw on Quadrant IV Base Plate (MD-344616).



Technician(s)





Date


8.5
Form Quadrant IV Outer Coil Parting Plane Lead into slot in Quadrant 4 Base Plate.



Technician(s)





Date


8.6
Screw on Quadrant IV intermediate splice block Part “A” (MD-344618).  This part is split into two pieces.



Technician(s)





Date


8.7
Form Quadrant IV Inner Coil Parting Plane Lead into Quadrant III Base Plate.



Technician(s)





Date

8.8
Form Quadrant III Outer Coil Parting Plane Lead into Quadrant III Base Plate.  Quadrant II Base Plate.



Technician(s)





Date


8.9
Form Quadrant II Outer Coil Parting Plane Lead into Quadrant II Base Plate.



Technician(s)





Date


8.10
Form Quadrant IV Inner Coil Parting Plane Lead into Quadrant II Base Plate.



Technician(s)





Date


8.11
Screw on Quadrant II intermediate Splice Block (MD-344624).



Technician(s)





Date


8.12
Form Quadrant I Outer Parting Plane Lead into Quadrant I Base Plate.



Technician(s)





Date


8.13
Form Quadrant III Inner Coil Parting Plane Lead Quadrant I Base Plate.



Technician(s)





Date


8.14
Screw on Quadrant I intermediate Splice Block (MD-344617).



Technician(s)





Date


8.15
Form Quadrant I Inner Coil Parting Plane Lead (Power Lead) into Quadrant IV intermediate Splice Block (MD-344618).



Technician(s)





Date


8.16.
Screw on Quadrant IV intermediate Splice Block Part “B” (MD-344619).



Technician(s)





Date

8.17
Form Quadrant II Inner Coil Parting Plane Lead (Power Lead) 
into Quadrant I intermediate Splice Block.



Technician(s)





Date


8.18
Screw Support Block Cover (MD-344620) onto Quadrant I.



Technician(s)





Date

8.19
Form Quadrant II Inner Coil Parting Plane Lead (Power Lead) into Quadrant IV intermediate Splice Block Part “B”.



Technician(s)





Date


8.20
Screw Support Block Cover (MD-344620) onto Quadrant IV.



Technician(s)





Date


8.21
Screw Support Block Cover (MD-344620) onto Quadrant III.



Technician(s)





Date


8.22
Screw Support Block Cover (MD-344620) onto Quadrant II.



Technician(s)





Date


8.23
Splice Quadrant I Leads together using Quadrant Splice Fixture (ME-344621).



Technician(s)





Date


8.24
Splice Quadrant II Lead together using Quadrant Splice (ME-344621).



Technician(s)





Date


8.25
Splice Quadrant III Leads together using Quadrant Splice Fixture (ME-344621).



Technician(s)





Date


8.26
Attach Quadrant Splice Support Block to spliced Leads in Quadrant I.



Technician(s)





Date


8.27
Attach Quadrant Splice Support Block to spliced Leads in Quadrant II.



Technician(s)





Date


8.28
Attach Quadrant Splice Support Block to spliced Leads in Quadrant III.



Technician(s)





Date

8.29
Attach (3) Voltage Taps to each Quadrant Splice, one on each Cable, just toward the “Magnet” side of the splice, and one the tip of the Splice. Also, attach (2) Voltage Taps to each Power Lead.

Index
Location
Competed

QS 1O/3I
QS Q1 OUT / Q3 IN

22 GAUGE



QS Q1 OUT

30 GAUGE



QSQ3 IN

30 GAUGE


QS 41/2O
QS Q4 IN / Q2 OUT

22 GAUGE



QS Q4 IN / Q2 OUT QC

30 GAUGE



QS Q4 IN

30 GAUGE



QS Q2 OUT

30 GAUGE


QS 4O/3O
QS Q4 OUT / Q3 OUT

22 GAUGE



QS Q4 OUT

30 GAUGE



QS Q3 OUT

30 GAUGE




Technician(s)





Date


8.30
Add skin gauges.



Technician(s)





Date

[image: image6.wmf]
9.0
Lead End Electrical Installations

X
9.1
Perform an electrical inspection of the Inner Voltage Taps (Readings accurate ± 1mV).

Voltage Tap 
Quadrant 1
Quadrant 2
Quadrant 3
Quadrant 4

Color





Coil Serial Number





Valhalla Serial Number





1A
mV
mV
mV
mV

2A
mV
mV
mV
mV

10B
mV
mV
mV
mV

11A
mV
mV
mV
mV

11C
mV
mV
mV
mV

11D
mV
mV
mV
mV

11B
mV
mV
mV
mV

12A
mV
mV
mV
mV

12C
mV
mV
mV
mV

12D
mV
mV
mV
mV

12B
mV
mV
mV
mV

13B
mV
mV
mV
mV

14A
mV
mV
mV
mV

14C
mV
mV
mV
mV

14D
mV
mV
mV
mV

14B
mV
mV
mV
mV

irs (ramp splice)
mV
mV
mV
mV

iors
mV
mV
mV
mV



Inspector





Date

X
9.2
Perform an electrical inspection of the Outer Voltage Taps (Readings accurate ± 1mV).

Voltage Tap 
Quadrant 1
Quadrant 2
Quadrant 3
Quadrant 4

Color





Coil Serial Number





Valhalla Serial Number





1B
mV
mV
mV
mV

1N
mV
mV
mV
mV

1M
mV
mV
mV
mV

1D
mV
mV
mV
mV

14A
mV
mV
mV
mV

15B
mV
mV
mV
mV

15D
mV
mV
mV
mV

15C
mV
mV
mV
mV

15A
mV
mV
mV
mV

16B
mV
mV
mV
mV

16N
mV
mV
mV
mV

16M
mV
mV
mV
mV

16D
mV
mV
mV
mV

16C
mV
mV
mV
mV

16A
mV
mV
mV
mV

iors (ramp splice)
mV
mV
mV
mV

iors - QC
mV
mV
mV
mV



Inspector





Date
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9.3
Solder Connectors onto Strain Gauge wires on Lead End as per Schematic (MX-XXXXX).



Technician(s)





Date

9.4
Solder Connectors onto Voltage Tap wires on Lead End as per Schematic (MX-XXXXX).



Technician(s)





Date

9.5
Solder Connectors onto Strip Heater wires on Lead End as per Schematic (MX-XXXXX).



Technician(s)





Date


9.6
Stamp “HGQ0X” to the outside of the skin in 3/8-inch high letters.



Technician(s)





Date

X
9.7
Perform an Electrical Inspection on each of the individual Inner and Outer Coils, Quadrants and Heaters.  Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6") away from any conductive material (i.e., surface of the coil preparation / storage table).

Electrical connections to the coil leads shall be 305 mm ± 13 mm (12" ± .5") away from the end of the coil to be tested.

Ensure that all measurements are recorded correctly, and have the proper value and symbol (i.e., mΩ, mH, etc.).

Caution:

Before applying power to the Valhalla 4300B, ensure that the test current is off.

During testing, ensure that the test current is off and the disconnect status safe light is lit while connecting and disconnecting test leads from the Coil Assembly.  An unsafe signal indicates a test current is still being generated.

Valhalla 4300B settings:

Power must be on for 30 minutes before testing.

Test current




 off

Power 





 on

Full scale voltage 



 20mv

Amp selector knob 



.10 mA
Temperature compensator 



on

Test current 




 on (testing)

Hp 4263b:

Function 




"Ls-Q" selected

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 1 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 1 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 1 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 1 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 1 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 1 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 2 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 2 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 2 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 2 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 2 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 2 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 3 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 3 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 3 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 3 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 3 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 3 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 4 Inner

Coil Resistance

XX.X to XX.X (





Quadrant 4 Inner

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 4 Inner

Q @ 1 KHz

X.X to X.X





Quadrant 4 Outer

Coil Resistance

XX.X to XX.X (





Quadrant 4 Outer

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 4 Outer

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 1

Coil Resistance

XX.X to XX.X (





Quadrant 1

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 1

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 2

Coil Resistance

XX.X to XX.X (





Quadrant 2

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 2

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 3

Coil Resistance

XX.X to XX.X (





Quadrant 3

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 3

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Quadrant 4

Coil Resistance

XX.X to XX.X (





Quadrant 4

LS @ 1 KHz

XX.X to XX.X mH





Quadrant 4

Q @ 1 KHz

X.X to X.X







Inspector





Date

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Heater Strips 1/2 A

Resistance

XX.X to XX.X (





Heater Strips 1/2 B

Resistance

XX.X to XX.X (





Heater Strips 2/3 A

Resistance

XX.X to XX.X (





Heater Strips 2/3 B

Resistance

XX.X to XX.X (





Heater Strips 3/4 A

Resistance

XX.X to XX.X (





Heater Strips 3/4 B

Resistance

XX.X to XX.X (





Heater Strips 4/1 A

Resistance

XX.X to XX.X (





Heater Strips 4/1 B

Resistance

XX.X to XX.X (







Inspector





Date

X
9.8
Perform Hipot.  Limit is 0.5(A.

1.5 KV
Measurement

Coil to Ground
(A

Heater to Ground #1/2
(A

Heater to Ground #2/3
(A

Heater to Ground #3/4
(A

Heater to Ground #4/1
(A

Heater to Coil #1/2
(A

Heater to Coil #2/3
(A

Heater to Coil #3/4
(A

Heater to Coil #4/1
(A

Coil to Coil

1.0 KV
Measurement

#1 to #2
(A

#2 to #3
(A

#3 to #4
(A

#4 to #1
(A



Inspector





Date


9.9
Perform a Ring per (ES-344799).



Approved Technician




Date


9.10
Perform Mole Measurement per (ES-344801).



Technician(s)





Date

10.0
Production Complete


10.1
 Process Engineering verify that the High Gradient Quadrupole Cold Mass and Final Assembly Traveler (TR-333249) is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

11.0
Attach the Process Engineering “O.K. to Proceed” Tag to the HGQ Final Assembly.



Process Engineering/Designee



Date

12.0
Proceed to the next major assembly operation - HGQ Short Final Assembly Traveler (TR-333249).
















HGQ Cold Mass Final Assembly 
HGQ Serial No. 
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