MUID Panel QA Booklet

Panel serial #:  ______

Fill in a letter for panel type (A,B,D,E) plus a 2-digit # (e.g., 01).
When this page is signed, a MUID panel is ready to be entombed behind the shield wall. Please check that the QA index, (the following page) has been completely filled out and signed. Indicate compliance with your signature and date on this page.

Reference Sheet #


Signoff Item
Date
Initials

1B 
Verify completion of QA index (Final OK)





1B: MUID Small Panel QA Index

Each signoff item has an associated page in the booklet with details of the required QA procedures. The purpose of this page is to ensure that someone has checked that all of the necessary QA has been performed and documented. Please check that the associated page has been completely filled out and signed and indicate compliance with your signature and date on this page.

Note: This page is different for large and small panels.

Reference Sheet #


Signoff Item
Date
Initials

3A
Frame- REPIC (Horizontal)





4


Rulers (Horizontal)



5
Tubes (Horizontal)





6
Gas Circuits (Horizontal)





7
Copper Sheet, Foam Tape  & Insulating Sheet (Horizontal)





8
Far-Side Bindi's (Horizontal)





9
Amplifier Chains (H1)





9
Amplifier Chains (H2)





10
Installed Electronics (Horizontal)





11
Operational Test (Horizontal)





3B
Frame-REPIC (Vertical)





4


Rulers (Vertical)



5
Tubes (Vertical)





6
Gas Circuits (Vertical)





7
Copper Sheet, Foam Tape  & Insulating Sheet (Vertical)





8
Far-Side Bindi's (Vertical)





9
Amplifier Chains (V1)





10
Installed Electronics (Vertical)





11
Operational Test (Vertical)





13
Frame Mods (@ BNL)





12
N2 flow test





11
Operational Test (Vertical Stand)





11
Operational Test (PEH)



3A: Frame-REPIC (Horizontal)

Reference Sheet #


Signoff Item
Date
Initials


Verify frame's squareness and absolute dimensions by measuring diagonals.

Enter dimensions:

___ top-left/bottom-right

___ top-right/bottom-left






Verify proper location of survey notches.

Enter dimensions:

___ top-left/left notch

___ top-left/right notch






Verify no broken pop rivets.






Verify presence of grommet in HV midplane hole (E-panels only).






Verify proper location of N2 holes.






Verify that all correct labels have been inscribed into service side rail.






Verify that panel serial # has been inscribed into service side rail.





4: Rulers

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item
Date
Initials


Verify proper ruler locations. (See table and diagram below.)






Verify 8.4 cm sepration marks.





Segment ID
Measured Distance

I-A


I-B


I-C


I-D


II-A


II-B


II-C


II-D


5: Tubes

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item
Date
Initials


Verify certified tubes loaded into panel and serial #'s recorded.





2-Pack #
Tube # (Top/Bottom)

0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


25


26


27


28


29


30


31


32


33


34


35


36


37


38


39


40


41


42


43


44


6: Copper Sheet, Foam Tape & Insulating Sheet

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item4
Date
Initials


Verify Cu sheet4 installed parallel to tubes.






Verify tape insulation of solder joints and connection of Cu sheet ends to Iarocci tubes.






Verify that insulating sheet completely covers Cu sheet.






Verify foam installed perpendicular to tubes.





7: Gas Circuits

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet 

#


Signoff Item
Date
Initials


Verify that all circuits pass gas leak test.






Verify that all circuits pass flow test.





Circuit

#
Time Start
Patm Start
Ptube Start
Time End
Patm End
P

End
dP/dt
Pass Leak Test
Verify Flow

1.










2.










3.










4.










8: Far-Side Bindi's

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet 

#


Signoff Item
Date
Initials

14
Verify that only certified, "far-side" connectors have been used.






Visually inspect solder connection to Cu sheet.





9: Amplifier Chains

Chain (check one):   ___H1   ___H2   ___V1 

Reference Sheet #


Signoff Item
Date
Initials

9.1
Enter certified amp kit number:

AK______






Verify bus connectivity across full length of chain.






Verify open circuit between neighbor buses.






Gnd
-12V
+12V
Vref
Pulser
HV1
HV2

Gnd
___ 0







-12V
___ OL
___ 0






+12V

___ OL
___ 0





Vref


___ OL
___ 0




Pulser
___ 50 


___ OL
___ 0



HV1
___ OL



___ OL
___ 0


HV2
___ OL




___ OL
___ 0

9.1: Certification of Amp Kits

Kit Serial #: AK_____

Fill in a letter for panel size (L or S), a letter for plane orientation (H or V), a 1-digit # corresponding to the chain ID and a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Enter amplifier serial numbers:

1.

2.

3.

4.

5.






Verify diodes on board-1.






Verify selection of jumper cables.






Verify correct length and labels on the HV splice cable and Bindi connector.





14
Verify that the HV splice Bindi connector is certified.





14
Verify that only certified, "near-side" Bindi connectors have been used to connect to the LSTs.






Verify HV1/2 labels on Bindi connectors.






Verify connectivity between HV bus, ground and correct Bindi conector pins.






Verify no HV-Ground short.






Verify that boards are clean prior to RTV operation.






Visually inspect RTV.





9: Amplifier Chains

Chain (check one):   ___H1   ___H2   ___V1 

Reference Sheet #


Signoff Item
Date
Initials

9.1
Enter certified amp kit number:

AK______






Verify bus connectivity across full length of chain.






Verify open circuit between neighbor buses.






Gnd
-12V
+12V
Vref
Pulser
HV1
HV2

Gnd
___ 0







-12V
___ OL
___ 0






+12V

___ OL
___ 0





Vref


___ OL
___ 0




Pulser
___ 50 


___ OL
___ 0



HV1
___ OL



___ OL
___ 0


HV2
___ OL




___ OL
___ 0

9.1: Certification of Amp Kits

Kit Serial #: AK_____

Fill in a letter for panel size (L or S), a letter for plane orientation (H or V), a 1-digit # corresponding to the chain ID and a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Enter amplifier serial numbers:

1.

2.

3.

4.

5.






Verify diodes on board-1.






Verify selection of jumper cables.






Verify correct length and labels on the HV splice cable and Bindi connector.





14
Verify that the HV splice Bindi connector is certified.





14
Verify that only certified, "near-side" Bindi connectors have been used to connect to the LSTs.






Verify HV1/2 labels on Bindi connectors.






Verify connectivity between HV bus, ground and correct Bindi conector pins.






Verify no HV-Ground short.






Verify that boards are clean prior to RTV operation.






Visually inspect RTV.





10: Installed Electronics

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item
Date
Initials

10.1
Enter certified HV cable number: HV____





10.2
Enter certified signal cable kit number: SL____.





10.3
Enter certified power cable kit number: PR____.





10.4
Enter certified ground braid number: GB____.





10.5
Enter certified pulser cable kit number: PS____.






Verify that open circuit between neighboring bus lines. (See table below.)






Verify bus connections from connectors to far end of the chain. (See table below.)






Verify connectivity of signal cables from connector to board.






Verify open circuit between signal pairs.






Visually inspect all solder joints.






Verify open circuit between signal ground (e.g., Cu sheet) and frame.






Verify connection between signal shield braid and ground braid.






Verify connection between HV ground return and ground braid (near HV connector).






Gnd
-12V
+12V
Vref
Pulser
HV1
HV2

Gnd
___ 0







-12V
___ OL
___ 0






+12V

___ OL
___ 0





Vref


___ OL
___ 0




Pulser
___ 50 


___ OL
___ 0



HV1
___ OL



___ OL
___ 0


HV2
___ OL




___ OL
___ 0

10.1: Certification of HV Cables

HV Cable Kit Serial #: HV_____

Fill in a letter for panel size (S or L) plus a 3 digit number (e.g., 001).

Reference Sheet #


Signoff Item
Date
Initials


Visually inspect RTV on main connector and Bindi splices.






Verify correct mapping between HV pins and Bindi splices.





10.2: Certification of Signal Cable Kits

Signal Cable Kit Serial #: SL_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 3 digit number (e.g., 001).

Fill in checkmarks for each cable in the kit and signoff when all cables are OK.

Reference Sheet #


Signoff Item
Date
Initials


Verify open circuit between connector neighbors for all cables in the kit.

___A  ___B  ___C  ___D






Verify that exposed cable ends are insulated with RTV or electrical tape.

___A  ___B  ___C  ___D






Verify correct length and order of the twisted pairs for the specified cable ID indicated on the cable label.

___A  ___B  ___C  ___D





10.3: Certification of Power (Vref) Cable Kits

Power Cable Kit Serial #: PR_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 3 digit number (e.g., 001).

Fill in checkmarks for each cable in the kit and signoff when all cables are OK.

Reference Sheet  #


Signoff Item
Date
Initials


Verify connectivity between pins and properly color coded cable for all cables in the kit.

___1  ___2  ___3 ___Vref





Verify correct length for the specified cable ID indicated on the cable label.

___1  ___2  ___3 ___Vref





10.4: Certification of Ground Braid

Ground Braid Serial #: GB_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Verify that only insulation protrudes from slit in corrugated material.






Verify correct length and position of jumpers for the specified braid ID indicated on the cable label.





10.5: Certification of Pulser Cable Kit

Pulser Cable Kit Serial #: PS_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Visually inspect splitter board.






Verify splitter resistor values.






Verify correct length for the specified cable ID indicated on the cable label.

___1  ___2  ___3 





11. Operational Test

Check One: ___Horizontal  ___Vertical ___Vertical Stand  __PEH

Reference Sheet #


Signoff Item
Date
Initials


Before closing panel, verify removal of all shavings and leftover solder with a last-minute vacuuming.






After closing panel, verify open circuit between signal ground and frame.






Verify panel operation by measuring single's rate. Test should be made with panel in final configuration (cover sheets on, power through connectors, etc.)





3B: Frame-REPIC (Vertical)

Reference Sheet #


Signoff Item
Date
Initials


Verify proper location of N2 holes.






Verify that sharp corners on pop rivet holes are covered with RTV.





4: Rulers

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item
Date
Initials


Verify proper ruler locations. (See table and diagram below.)






Verify 8.4 cm sepration marks.





Segment ID
Measured Distance

I-A


I-B


I-C


I-D


II-A


II-B


II-C


II-D


5: Tubes

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item
Date
Initials


Verify certified tubes loaded into panel and serial #'s recorded.





2-Pack #
Tube # (Top/Bottom)

0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


25


26


27


28


29


30


31


32


33


34


35


36


37


38


39


40


41


42


43


44


6: Copper Sheet, Foam Tape & Insulating Sheet

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item4
Date
Initials


Verify Cu sheet4 installed parallel to tubes.






Verify tape insulation of solder joints and connection of Cu sheet ends to Iarocci tubes.






Verify that insulating sheet completely covers Cu sheet.






Verify foam installed perpendicular to tubes.





7: Gas Circuits

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet 

#


Signoff Item
Date
Initials


Verify that all circuits pass gas leak test.






Verify that all circuits pass flow test.





Circuit

#
Time Start
Patm Start
Ptube Start
Time End
Patm End
P

End
dP/dt
Pass Leak Test
Verify Flow

1.










2.










3.










4.










8: Far-Side Bindi's

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet 

#


Signoff Item
Date
Initials

14
Verify that only certified, "far-side" connectors have been used.






Visually inspect solder connection to Cu sheet.





9: Amplifier Chains

Chain (check one):   ___H1   ___H2   ___V1 

Reference Sheet #


Signoff Item
Date
Initials

9.1
Enter certified amp kit number:

AK______






Verify bus connectivity across full length of chain.






Verify open circuit between neighbor buses.






Gnd
-12V
+12V
Vref
Pulser
HV1
HV2

Gnd
___ 0







-12V
___ OL
___ 0






+12V

___ OL
___ 0





Vref


___ OL
___ 0




Pulser
___ 50 


___ OL
___ 0



HV1
___ OL



___ OL
___ 0


HV2
___ OL




___ OL
___ 0

9.1: Certification of Amp Kits

Kit Serial #: AK_____

Fill in a letter for panel size (L or S), a letter for plane orientation (H or V), a 1-digit # corresponding to the chain ID and a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Enter amplifier serial numbers:

1.

2.

3.

4.

5.






Verify diodes on board-1.






Verify selection of jumper cables.






Verify correct length and labels on the HV splice cable and Bindi connector.





14
Verify that the HV splice Bindi connector is certified.





14
Verify that only certified, "near-side" Bindi connectors have been used to connect to the LSTs.






Verify HV1/2 labels on Bindi connectors.






Verify connectivity between HV bus, ground and correct Bindi conector pins.






Verify no HV-Ground short.






Verify that boards are clean prior to RTV operation.






Visually inspect RTV.





10: Installed Electronics

Side (check one):   ___Horizontal   ___Vertical

Reference Sheet #


Signoff Item
Date
Initials

10.1
Enter certified HV cable number: HV____





10.2
Enter certified signal cable kit number: SL____.





10.3
Enter certified power cable kit number: PR____.





10.4
Enter certified ground braid number: GB____.





10.5
Enter certified pulser cable kit number: PS____.






Verify that open circuit between neighboring bus lines. (See table below.)






Verify bus connections from connectors to far end of the chain. (See table below.)






Verify connectivity of signal cables from connector to board.






Verify open circuit between signal pairs.






Visually inspect all solder joints.






Verify open circuit between signal ground (e.g., Cu sheet) and frame.






Verify connection between signal shield braid and ground braid.






Verify connection between HV ground return and ground braid (near HV connector).






Gnd
-12V
+12V
Vref
Pulser
HV1
HV2

Gnd
___ 0







-12V
___ OL
___ 0






+12V

___ OL
___ 0





Vref


___ OL
___ 0




Pulser
___ 50 


___ OL
___ 0



HV1
___ OL



___ OL
___ 0


HV2
___ OL




___ OL
___ 0

10.1: Certification of HV Cables

HV Cable Kit Serial #: HV_____

Fill in a letter for panel size (S or L) plus a 3 digit number (e.g., 001).

Reference Sheet #


Signoff Item
Date
Initials


Visually inspect RTV on main connector and Bindi splices.






Verify correct mapping between HV pins and Bindi splices.





10.2: Certification of Signal Cable Kits

Signal Cable Kit Serial #: SL_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 3 digit number (e.g., 001).

Fill in checkmarks for each cable in the kit and signoff when all cables are OK.

Reference Sheet #


Signoff Item
Date
Initials


Verify open circuit between connector neighbors for all cables in the kit.

___A  ___B  ___C  ___D






Verify that exposed cable ends are insulated with RTV or electrical tape.

___A  ___B  ___C  ___D






Verify correct length and order of the twisted pairs for the specified cable ID indicated on the cable label.

___A  ___B  ___C  ___D





10.3: Certification of Power (Vref) Cable Kits

Power Cable Kit Serial #: PR_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 3 digit number (e.g., 001).

Fill in checkmarks for each cable in the kit and signoff when all cables are OK.

Reference Sheet  #


Signoff Item
Date
Initials


Verify connectivity between pins and properly color coded cable for all cables in the kit.

___1  ___2  ___3 ___Vref





Verify correct length for the specified cable ID indicated on the cable label.

___1  ___2  ___3 ___Vref





10.4: Certification of Ground Braid

Ground Braid Serial #: GB_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Verify that only insulation protrudes from slit in corrugated material.






Verify correct length and position of jumpers for the specified braid ID indicated on the cable label.





10.5: Certification of Pulser Cable Kit

Pulser Cable Kit Serial #: PS_____

Fill in a letter for panel size (S or L) , a letter indicating the panel orientation (H or V), plus a 2 digit number (e.g., 01).

Reference Sheet #


Signoff Item
Date
Initials


Visually inspect splitter board.






Verify splitter resistor values.






Verify correct length for the specified cable ID indicated on the cable label.

___1  ___2  ___3 





11. Operational Test

Check One: ___Horizontal  ___Vertical ___Vertical Stand  __PEH

Reference Sheet #


Signoff Item
Date
Initials


Before closing panel, verify removal of all shavings and leftover solder with a last-minute vacuuming.






After closing panel, verify open circuit between signal ground and frame.






Verify panel operation by measuring single's rate. Test should be made with panel in final configuration (cover sheets on, power through connectors, etc.)





13. Frame Mods

Reference Sheet #


Signoff Item
Date
Initials


Verify that N2 inlet holes have been drilled and tapped in correct locations.






Verify that corner joining block bolt holes have been covered.





12. N2 Flow Test

Reference Sheet #


Signoff Item
Date
Initials


Verify flow through N2 purge system.





11. Operational Test

Check One: ___Horizontal  ___Vertical ___Vertical Stand  __PEH

Reference Sheet #


Signoff Item
Date
Initials


Before closing panel, verify removal of all shavings and leftover solder with a last-minute vacuuming.






After closing panel, verify open circuit between signal ground and frame.






Verify panel operation by measuring single's rate. Test should be made with panel in final configuration (cover sheets on, power through connectors, etc.)





11. Operational Test

Check One: ___Horizontal  ___Vertical ___Vertical Stand  __PEH

Reference Sheet #


Signoff Item
Date
Initials


Before closing panel, verify removal of all shavings and leftover solder with a last-minute vacuuming.






After closing panel, verify open circuit between signal ground and frame.






Verify panel operation by measuring single's rate. Test should be made with panel in final configuration (cover sheets on, power through connectors, etc.)





14: Certification of Bindi Connectors

Mark all certified Bindi Connectors with "OK" in permanent marker and placed in boxes indicating "near-side", "far-side" or "HV Splice".

Reference Sheet #


Signoff Item
Date
Initials


Visually inspect solder joints.






Verify capacitance across conector pins ("far-side" connectors only).






Visually inspect RTV.





