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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 Nitrile Gloves (Fermi stock 2250-2040) shall be

worn by all personnel when handling all product parts after the parts 
have been prepared/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, 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 panel/chamber with Mylar when not being serviced or assembled.

1.8
Never hand/ pass anything over a panel, damage could occur.

2.0
Parts Kit List

2.1
Refer to specification # 5520-TR-333370.
3.0
Chamber Electrical Test Preparation


Completed

3.1
Put chamber on Chamber transportation cart; fix Chamber in the vertical position and move

to the Chamber Electrical Test Stand.

3.2
Acquire the Chamber  (ME-368220) as per the Chamber Serial Number at

the bottom of this traveler

3.3 Transfer and fix chamber to the Test Stand. Remove Chamber Transportation Cart.



Technician(s)





Date

4.0
Chamber Gas Mixture Setting


4.1
Select gas mixture setup (line) on the gas distribution rack corresponding to the Test Stand



with the Chamber mounted on it.

4.2
Slowly open three 2-way gas selection valves to bring Argon, Carbon Dioxide and



Freon 14 to the corresponding rotameters. (10%CF4, 40%AR, 50%CO2)


4.3
Check flow rate of rotameters and set if it is needed to desired flow rates.



Flow Rate should be 0.4L/min.

Note(s):

Be sure that rotameter reading at ball center is in the range 1/8” of marked position.


4.4
Connect gas mixture manifold to the chamber inlet and connect chamber outlet to the Bubbler.

Bubbles will pass through Bubblers.


Note(s):

When a new chamber comes in to be tested with gas, hook-up the new chamber ‘downstream’ from the existing chamber, in the second position along the gas line.


4.5
Record the Gas Channel used, date and time the gas mixture purge started through the Chamber


	
	Gas Channel
	Date
	Time

	Gas Mixture Purge Start
	
	
	




Technician(s)





Date

5.0
High Voltage Harness Test


Completed


5.1
Interlock line test.



Pushbutton switch is normally open. Push down switch and check by multimeter 



Resistance between lines 31 and 36 on the patch panel.



Pass:  less than 5 Ohm at push down switch position

	Interlock schematic

Layout tests
	Pass
	Fail

	
	
	



5.2
HV harness schematic layout test



Connect patch panel to HV power supply, set 30 V and put voltage to each HV segment



one by one. Measure voltage on the chamber segment.

	Schematic

Layout test
	Pass

(30 V)
	Fail

(no voltage)

	
	
	



5.3
HV test of harness



Connect patch panel to HV power supply, set 4.0 kV and put voltage to all HV



Segments on the chamber. Measure current on the HV power supply. Record data



into table below.


Note(s):



HV chamber jumpers will be disconnected. It is extremely important.

	High voltage, kV
	Current, nA
	Time, start
	Time, stop
	Humidity
	Temperature

	4.0 kV
	
	
	
	
	

	4.0 kV
	
	
	
	
	




5.3.1
Criteria of good harness: current at 4.0 kV after 10 min. will be less 30 nA.

	Pass
	Fail

	
	




Comments:


5.4
Connect chamber HV jumper to harness (switchboard terminal on the red channel)



and start chamber HV test and training.



Technician(s)





Date

5.5
Plug a Multimeter into each LEMO Connector separately to measure the resistor value



of the 51Ohm resistors. Resistor value should read between 48 Ω to 54 Ω.

[image: image1.wmf]
	Resistor
	Pass
	Fail

	Upper Cathode

(CU)
	
	

	Anode

(AU)
	
	

	Inner Cathode

(ICU)
	
	

	Anode

(AI)
	
	

	Inner Cathode

(ICL)
	
	

	Anode

(AL)
	
	



Note(s):



After measurements are completed inform supervisor of any failures.



If all pass continue.



Technician(s)





Date


Completed

6.0
Chamber High voltage test.

Note(s):



Be sure that before starting High Voltage tests the chamber was purged with



working gas mixture at least 48 hours.


6.1
Connect chamber to the High Voltage power supply (Model 6900).

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6.2
Raise slowly High Voltage up to 4.0 kV (up to 15 minutes per voltage step).


Record current data from the chamber to the table.



Record the current from each plane for 3.6 kV and 4.0 kV if the Chamber current is



higher than 1 A
	
	Chamber

All Panels
	Time
	Plane #

	
	
	
	1
	2
	3
	4
	5
	6

	HV

KV
	I

μA
	Start/Stop
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA

	1.0
	
	
	
	
	
	
	
	

	2.0
	
	
	
	
	
	
	
	

	3.0
	
	
	
	
	
	
	
	

	3.2
	
	
	
	
	
	
	
	

	3.4
	
	
	
	
	
	
	
	

	3.6
	
	
	
	
	
	
	
	

	3.7
	
	
	
	
	
	
	
	

	3.8
	
	
	
	
	
	
	
	

	3.9
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	


Remarks:



Note(s):



In case of corona or high current more than 5.0 A per plane:



specify and disconnect High Voltage Segment



continue raise High Voltage in accordance with procedure


Technician(s)





Date

7.0
Chamber High Voltage Training With Reverse Polarity


Completed


7.1
Connect chamber to the High Voltage power supply with reverse polarity (Model 5900).


7.2
Slowly raise the High Voltage up to 3.3 kV (Current must be less than 30-50A.).



Keep the Chamber at 3.3 kV for 20-30 minutes or until the current drops to zero.



Record current data from the chamber to the table.



Record the current from each plane for 3.3 kV.


Note(s):



Don’t keep Chamber under reverse High Voltage more than 1 hour.

Reverse Polarity Test #1

	
	Chamber

All Panels
	Time
	Plane #

	
	
	
	1
	2
	3
	4
	5
	6

	HV

KV
	I

μA
	Start/Stop
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA

	2.4
	
	
	
	
	
	
	
	

	2.5
	
	
	
	
	
	
	
	

	2.6
	
	
	
	
	
	
	
	

	2.7
	
	
	
	
	
	
	
	

	2.8
	
	
	
	
	
	
	
	

	2.9
	
	
	
	
	
	
	
	

	3.0
	
	
	
	
	
	
	
	

	3.1
	
	
	
	
	
	
	
	

	3.2
	
	
	
	
	
	
	
	

	3.3
	
	
	
	
	
	
	
	


Remarks:




Technician(s)





Date

8.0
Re-testing/Re-Training of Chamber


8.1
Re-test the Chamber by slowly raising the High Voltage up to 4.0 kV (up to 15 minutes per voltage step).


Record current data from the chamber to the table.



Record the current from each plane for 3.6 kV and 4.0 kV if the Chamber current is



higher than 1 A
	
	Chamber

All Panels
	Time
	Plane #

	
	
	
	1
	2
	3
	4
	5
	6

	HV

KV
	I

μA
	Start/Stop
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA

	1.0
	
	
	
	
	
	
	
	

	2.0
	
	
	
	
	
	
	
	

	3.0
	
	
	
	
	
	
	
	

	3.2
	
	
	
	
	
	
	
	

	3.4
	
	
	
	
	
	
	
	

	3.6
	
	
	
	
	
	
	
	

	3.7
	
	
	
	
	
	
	
	

	3.8
	
	
	
	
	
	
	
	

	3.9
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	


Remarks:



Note(s):



In case of corona or high current more than 5.0 A per plane:



specify and disconnect High Voltage Segment



continue raise High Voltage in accordance with procedure


Technician(s)





Date





Completed


8.2
Perform 2nd Reverse Polarity test ONLY if discrepancies occurred in step 7.1.


Note(s):


A discrepancy occurs when the current for some segment exceeds 1.0 A


8.2.1
Connect chamber to the High Voltage power supply with reverse polarity.



8.2.2
Slowly raise the High Voltage up to 3.3 kV (Current must be less than 30-50A.).




Keep the Chamber at 3.3 kV for 20-30 minutes or until the current drops to zero.




Record current data from the chamber to the table.




Record the current from each plane for 3.3 kV.


Note(s):



Don’t keep Chamber under reverse High Voltage more than 1 hour.

Reverse Polarity Test #2

	
	Chamber

All Panels
	Time
	Plane #

	
	
	
	1
	2
	3
	4
	5
	6

	HV

kV
	I

μA
	Start/

Stop
	Date
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA

	2.4
	
	
	
	
	
	
	
	
	

	2.5
	
	
	
	
	
	
	
	
	

	2.6
	
	
	
	
	
	
	
	
	

	2.7
	
	
	
	
	
	
	
	
	

	2.8
	
	
	
	
	
	
	
	
	

	2.9
	
	
	
	
	
	
	
	
	

	3.0
	
	
	
	
	
	
	
	
	

	3.1
	
	
	
	
	
	
	
	
	

	3.2
	
	
	
	
	
	
	
	
	

	3.3
	
	
	
	
	
	
	
	
	


Remarks:




Technician(s)





Date

9.0
Chamber High voltage training with normal polarity.



Completed


9.1
Connect chamber to the High Voltage power supply with normal polarity.


9.2
Slowly raise the High Voltage up to 3.8-4.0 kV until the Chamber current reaches



between 1.0-2.0A.


9.3
Start the training procedure. Keep the chamber under high voltage for 1-2 days until the



current drops to 0.1A or less per plane. Increase High Voltage for 0.1kV and continue



chamber training.


Record current data from the chamber to the table.

	
	Chamber

All Panels
	Time
	Plane #

	
	
	
	1
	2
	3
	4
	5
	6

	HV

KV
	I

μA
	Start/

Stop
	Date
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Remarks:




Technician(s)





Date




9.4
Keep chamber at 4.0 kV at least 24 hours.

Record data into table.

	
	Chamber

All Panels
	Time
	Plane #

	
	
	
	1
	2
	3
	4
	5
	6

	HV

KV
	I

μA
	Start/

Stop
	Date
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA
	I

μA

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	

	4.0
	
	
	
	
	
	
	
	
	



Note(s):



Criterion of the good chamber:




-Current less than 0.1A per plane for 24 hours.




-No current trip at 10A trip set for 24 hours.




-No Corona Signals.

9.5
Once the Chamber is acceptable, record the final current from each plane at 4.0 kV in the chart below.

	KV
	Chamber

Current
	Plane #
	Time
	Date

	
	
	1
	2
	3
	4
	5
	6
	
	

	4.0
	
	
	
	
	
	
	
	
	




Technician(s)





Date

10.0
Chamber Cosmic Test


Completed


10.1
Connect the Scope to the protection board.


10.2
Check anode signals from all anode protection boards.


Note(s):



After measurements are completed inform supervisor if any signals are



missing or any Corona signals are present from anode protection boards.


10.3
The Chamber has passed the High Voltage Test and Training and meets the criterion for



a good Chamber based on the Note(s) below step 8.4.



Technician(s)





Date

11.0
Chamber Final




Completed


11.1
Install Z-Brackets onto the Wide End (368043, 368044, 368058 and 368059 [Qty. 2



complete brackets]) and Narrow End (368045 and 368060 [Qty. 1 complete bracket]).

11.2
Screw the Z-Brackets together with Flat Head Screws (368077).


11.3
On the Narrow end, fill the gap between the top Z-Bracket and the Frame Extrusion



with the three slotted Shims according to Dwg. ME-368229 and drawing below.


Note(s):


Shims are to be installed ONLY on the TOPSIDE of the Chamber.

11.4
Once the gap is almost filled in, use the Feeler Gauge to determine the correct size



of the last Shim. Use the Shim with the closest width to the measurement.
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11.5
Once the correct size Shims have been determined, record which size Shims were used in the chart below.

	Narrow End Z-Bracket Shims Used

	

	

	

	


Technician(s)





Date


Completed

11.6
On the Wide end, fill the gap between the top Z-Brackets and the Frame Extrusion



with the two slotted Shims according to Dwg. ME-368229 and drawing below.


Note(s):


Shims are to be installed ONLY on the TOPSIDE of the Chamber.

11.7
Once the gap is almost filled in, use the Feeler Gauge to determine the correct size



of the last Shim. Use the Shim with the closest width to the measurement.
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11.8
After Z-Brackets and shims are assembled, check the measurement with a feeler gage.



The measurement will be less then 4 mils.


11.9
Install the Big End Plates (368074) onto the outer edges of the Wide End according




to Dwg. ME-368229.

11.10
Once the correct size Shims have been determined, record which size Shims were used on



each corner Z-Bracket in the chart below.

	Wide End Z-Bracket Shims Used

	High Voltage Side
	Anode Side

	
	

	
	

	
	

	
	




Technician(s)





Date





Completed


11.11
On top of Chamber, place approximately three Flat Washers (368056) into each of the



recessed holes of the Z-Brackets so they are just below flush. Then place one Washer (368010) 



over those followed by one Hex Nut (368039).


11.12
With the washers and nuts attached to the top of the panel, thread one Hex Nut (368039)



onto the bottom side of the bolts and torque the bottom nut to 50 to 60 inch pounds first,



and then reverse and torque the top nut also to 50-60 inch pounds.


11.13
Attach the Snap Rings (368018 [Qty. 2]) to the Alignment Bolts, one on the Wide End,



and one on the Narrow End.


Note(s):


The Snap Ring on the Wide End goes into the SECOND groove from the bottom end of



the Pin, and the Snap Ring on the Narrow End goes into the first groove from the bottom



end of the Pin.

11.14
Torque the Jam Nut (368055) on both Alignment Pins to 25 inch pounds.


11.15
Install the Small End Plates (368075) onto the outer edges of the Narrow End according



to Dwg ME-368229.


11.16
Fill the gap between the top of the small End Plates and the Frame Extrusions with the Shims



according to Dwg. ME-368229 and drawing below.


Note(s):


Shims are to be installed ONLY on the TOPSIDE of the Chamber.

11.17
Once the gap is almost filled in, use the Feeler Gauge to determine the correct size



of the last Shim. Use the Shim with the closest width to the measurement.
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Completed


11.18
Once the correct size Shims have been determined, record which size Shims were used on



each corner in the chart below.

	Chamber Corner Shims Used

	Narrow End

	
	High Voltage Side
	Anode Side

	
	
	

	
	
	

	
	
	




Technician(s)





Date


11.19
Install the Narrow End Side Panels (368071) into the Narrow End, on each side of the Z-Bracket.


11.20
Attach the High Voltage Side Panel (368072) onto High Voltage Side.

11.21 Apply one Avery label with the chamber number, in the middle of the wide end panel. Apply


one Avery label with the chamber number, below the push button switch on the high


voltage side panel.



Technician(s)





Date

X
11.22
Affix the completed Generic Magnet Identification Label (MA-318490) (Qty. 1) on the

chamber as per ME234/2 EndCap Muon Chamber Final Assy drawing ME-368220. Affix

a completed Generic Magnet Identification Label (MA-318490)(Qty 1) to this page below.
[image: image6.png]Fermi National Accelerator Laboratory
Technical Division





Generic Magnet Identification Label (MA-318490)


Inspector





Date
12.0
Production Complete

XXX
12.1
Process Engineering verify that the Electrical Test / HV Test and Training (5520-TR-3332) 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
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Anode connectors







Cathode connectors 







High Voltage cables












