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Helium Leak Detector
Operation, Calibration and Maintenance Procedures

Purpose
The purpose of this procedure is to provide the helium leak detector operator with an overview of operation requirements, calibration, and maintenance of leak detectors for the Technical Division. It, also includes, Fermilab’s engineering specifications pertaining to the helium leak check requirements, welding procedures,	etc... This is intended for an operator's reference not training.
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Preface
I	The leak detector system that is used at Fermilab evolved from the          need to pump on various sized volumes with an assortment of fixturing, to protect the super conducting magnets from oil backstreaming from the roughing pump and to reduce the permeation of helium.
I	The leak detector system consists of a Mass Spectrometer Leak
Detector (MSLD), Roughing System, inlet manifold with gauging and a helium standard leak.
I	The leak detector's manual is the reference for all operation,
maintenance and troubleshooting for the leak detector.
I   	The procedures for startup and shut down presented in this manual
have been developed to utilize the Auto Protection circuit on the MSLD and the Roughing System.

Leak Detector System
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[image: ]Roughing System
1. Roughing Valve
2. Roughing Cold Trap
3. Vent Valve
4. Standard Leak
5. Micron Gauge
6. Roughing Pump
7. Inlet Manifold


Leak Detector
8. Diffusion Pump Valve
9. Diatron Valve
10. Output Meter
11. Pressure
12. Electronic Strip Chart
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IStart Up Procedures 
IDaily Operation ILeak Checking
Procedures
IShut Down Procedure

I AVS 2.1 Calibration         I Maintenance
 Preventative Maintenance
 Maintenance Procedures     Troubleshooting




*** Engineering Specifications and AVS 2.1 are found in Leak Detector folder. ***
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Flow Diagram of Operation,
Calibration and Maintenance





Start-Up Procedure
Maintenance
Preventative
Shut Down Procedure
Daily Operation
I
Weekly Calibration Procedure per American Vacuum
Society's (AVS 2.1)
Leak Test Procedure
Procedures
...
Cold Trap


Troubleshooting






Startup Procedure



Leak Detector
Leak
Detector Station
-
Roughing
Pump
Daily
Weekend
Total
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Daily Startup for Leak Detector Station*




Roughing Pump System
1. Close Vent Valve
2. Close system valve or blank off inlet.
3. Open Roughing Valve.
4. Check Pressure on Micron Gauge:<30 microns
5. Fill Roughing Cold Trap. (PPE required)
Leak Detector
1. Switch Auto-protection OFF,	listen for fore pump to gurgle.
2. Check diffusion pump status (Switch ON twenty minute wait).
3. Open Diffusion Pump Isolation Valve.
4. Open Diatron Isolation Valve.



Leak Detector (Cont..)
5. Switch Gauge ON; Check Pressure on Leak Detector.
A. Mid-scale or less, fill cold trap. (PPE required).
B. If scale is greater than midscale switch gauge off for a minute and try again.
6. Switch Filament ON.
A. Ionizing Current (Mid-scale).
B. Accelerator (60-80volts)}.
7. Switch Auto-protection ON.



All gauge readings are for normal operation. If a reading deviates from normal, check Maintenance Troubleshooting

* Daily Start-up Procedures are followed on days that the Daily Shut-down Procedures were performed previously.

 
Daily Startup for Leak Detector Station*
Roughing Pump System
1. Close Vent Valve
2. Close System Valve or blank off inlet.
3. Open Roughing Valve.
4. Check Pressure on Micron Gauge:<30 microns
5. Fill Roughing Cold Trap. (PPE required)
Leak Detector
1. Switch Auto-protection OFF,	listen for fore pump to gurgle.
2. Check Valve status.
3. Open Diatron Isolation Valve.


4. Switch Gauge ON; Check Pressure on Leak Detector.
A. Mid-scale or less, fill cold trap. (PPE required).
B. If scale is greater than midscale switch gauge off for a minute and try again.
6. 
Switch Filament ON.
A. Ionizing Current (Mid-scale).
B. Accelerator (60-SOvolts)}.
7. Switch Auto-protection ON.

 
Weekend Startup for Leak Detector Station*
Leak Detector
1. Switch Auto-protection OFF, listen for fore pump to gurgle.
2. Switch Diffusion Pump ON. (Allow 20 minutes for warm up)
Roughing Pump System
1. Open Roughing Valve.
2. Check Pressure on Micron Gauge: < 20 microns
3. Fill Roughing Cold Trap (PPE required)
Leak Detector
1. Open Throttle Valve; Check Micron Gauge, < 20 Microns, Open Diatron Isolation Valve; Check Micron gauge < 20 Microns
2. Open Diffusion Pump Isolation Valve. (Allow 20 minutes for warm up)
3. Close Throttle Valve
4. Switch Gauge ON; Check Pressure on Leak Detector.
A. Mid-scale or less, fill cold trap.(PPE required)
B. If scale is greater than midscale switch gauge off for a minute and try again.
5. Switch Filament ON.
A. Ionizing Current (Mid-scale).
B. Accelerator (60-80volts).
6. Switch Auto-protection ON.
All gauge readings are for normal operation. If a reading deviates from normal, check Maintenance Troubleshooting
Weekend Start-up Procedures are followed on days that the Weekend Shut-down Procedures were performed previously.
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Total Startup for Leak-Detector Station*
Leak Detector
1. Assure Roughing Valve, Throttle Valve, Diatron Isolation Valve, Diffusion Pump Isolation Valve are closed.	
2. Switch Power ON listen for fore pump to gurgle.
3. Switch Auto-protection OFF.
4. Switch Diffusion Pump ON. (Allow 20 minutes for warm up) ·
Roughing Pump System
1. Switch Roughing Pump ON
2. Open Roughing Valve.
3. Check Pressure on Micron Gauge: < 30 microns
4. Fill Roughing Cold Trap. (PPE required)
Leak Detector
1. Open Throttle Valve; Check Micron Gauge, < 30 Microns, Open Diatron Isolation Valve; Check Micron gauge < 30 Microns
2. Open Diffusion Pump Isolation Valve. (Allow 20 minutes for warm up)
3. Close Throttle Valve
4. Switch Gauge ON; Check Pressure on Leak Detector.
A. Mid-scale or less, fill cold trap.(PPE required)
B. If scale is greater than midscale switch gauge off for a minute and try again.
5. Switch Filament ON.
A. Ionizing Current (Mid-scale).
B. Accelerator (60-80volts).
6. Switch Auto-protection ON.
All gauge readings are for normal operation. If a reading deviates from normal, check Maintenance Troubleshooting
Total Start-up Procedures are followed on days that the Total Shut-down Procedures were performed previously.


Daily Operation	
  I    		Calibration 
Leak Detection 
Maintenance 
I 	Pay Attention
I 	Emergency Shut Down
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Daily Operation*
I   Calibration 12OSA DuPont/CEC
Open leak detector to standard (STD) leak.
  * Peak He by adjusting Accelerator Voltage for maximum output meter deflection.
  Calculate a MDL.
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* Close roughing valve for maximum sensitivity during calibration
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Daily Operation*
Calibration 112OSA Ametek 
· Open leak detector to STD leak.
· *Calibrate for He (If necessary, peak He with Helium adjust).
· Close STD leak; Adjust to zero on most sensitive scale.
· Open STD leak; Keep meter on scale; adjust Calibrate to match STD value.

 



Daily Operation
I   Leak Detection
I   Visually inspect welds
Check the print for the type of weld
If not as specified write QCR or DR
I Connect leak detector to part or system and leak check per specification.
If leak check is OK, fill in appropriate label or identifier
If leak check fails write QCR or DR
Do a strip chart of leak check as required.
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Daily Operation
I 	Leak Detection
All leak checking should be with appropriate fixturing.
· Use o-rings with low permeability to He.
· Metal hose.
· Use putty only in extreme emergencies.
· Support bellows from collapsing when necessary.

 
Daily Operation
I 	 Leak Detection

 Types of leak checking
· Vacuum inside, Bag and spray.
· Vacuum outside, Helium pressure not to exceed 30 psig.
· Sniffer probe, Helium pressure not to exceed 30psig.

 
Daily Operation
Maintenance 


Cold Trap cleaning.

      Fixtures

 


Check for cleanliness



 

  Check for scratches in sealing surface
O-rings; check for cuts.

 
Daily Operation
I    Pay Attention
As the operator of a mass spectrometer leak detector one has to be on constant vigilance.
Poor or no sensitivity
High background
Slow clean up to helium
Irregular output meter operation
Roughing system contamination (high background with rough valve open)
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Daily Operation
I            Occasionally the Cold Trap has to be removed           during the day and the operator has to be able to continue leak checking.
 Return to normal operation by following Cold Trap
Removal (Special Cases) Maintenance Procedure






Daily Operation
I      If you fallowed the emergency shut down procedure in Daily Operations and want to resume            leak checking.
 Cold Trap Warm: Follow Total Startup Procedure


 Cold Trap Cold: Follow Emergency Startup Procedure

 
•Daily Operation
I    Emergency Shut Down
I   Close Diatron Isolation Valve; Diffusion Pump
Isolation Valve; Throttle Valve.
I   Switch Filament, Gauge, Diffusion Pump OFF
I   Close Roughing Valve; Switch Roughing
Pump OFF.
I   Make sure there are no screws holding the cold trap tight.
I This takes less than Thirty Seconds to perform.
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Leak Test Procedure
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Leak Test Procedure
I	 Leak test setup
 Visually inspect all welds per print specifications.
 Visually inspect sealing surfaces for scratches.
    	Inspect for cleanliness per ES-107220, if necessary.
I 	If any of the above fail write QCR I DR and wait for disposition.
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	..	•
Leak Test Procedure

  Leak Test Setup
Considerations when selecting proper fixturing.
  Fixturing may require some imagination.
 Select fixturing and gaskets that do not hinder joint verification.
  Caution: Bellows are subject to forces that can damage the part. Use expansion fixtures designed for that bellows.
  Keep the use of Apiezon vacuum putty to a minimum (assure not to cover welds).
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Leak Test Procedure
I 		Roughing System
  Connect part or system to leak detector system.
            Assure a standard leak is part of system and preferably at the opposite end of system from the pump. During pump down keep standard leak open
    Open Roughing Valve.
  CAUTION: The forces created when pumping are sufficient to damage the test item. If something happens to the test item during pump down, the first action is to open the vent valve.
  Monitor micron gauge, at < 20 microns close standard leak.
  NOTE: Small component parts take a short time to reach 20 microns.
On large parts or magnets the time to pump down to 100 microns, with just the roughing pump, is the following formula.
V
t = 12 ps
   

-








I		MSLD

Leak Test Procedure

 	Switch multipurpose meter to Pressure.
 	Open Throttle Valve.
  CAUTION: This procedure requires the inspector to use extreme care to prevent the leak detector's internal vacuum to reach a level that can cause damage to the filament (above mid-scale).
NOTE 1: If the auto-protection activates, close Throttle Valve and retry.
NOTE 2: On a pump down that exceeds the estimate pump down time and if < 500 microns, slowly open the Throttle Valve keeping the Pressure needle < midscale. Spray helium, checking for large leaks. If no leaks are found check for cleanliness problems or the roughing pump needs an oil change.

 






I		MSLD

Leak Test Procedure

  When Throttle Valve is completely open and Pressure is
<midscale, close Roughing Valve slowly monitoring the Pressure not to rise over midscale.
  Check Output Meter for <85% most sensitive scale.
  NOTE: If on clean parts you have to wait for Output Meter to read
<85%, spray helium looking for leaks. If no leaks are found change o-rings and/or gaskets for they may have permeability problems.
 When Output Meter is <85% on most sensitive scale and the
Roughing Valve is closed, the part is ready for testing.

 
Leak Test Procedure
I 	  Leak Test/Leak Test Label
  NOTE: Vacuum Leak test per ES - 107240. The following items expand on deriving necessary data for Leak Test Label (LTL).
  SCALE UNITS BEFORE HELIUM PROBE
  Follow ES - 107240 test procedure #3      Follow ES - 107240 test report #1
  If cause for rejection, end test. Write QCR I DR.  Record on LTL Output Meter position
  SCALE UNITS WHILE ENCLOSURE FLOODING
 Follow ES - 107240 test procedure #3
  Follow ES - 107240 test report #1
 If cause for rejection, end test. Write QCR I DR.
  Record on LTL Output Meter position
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Leak Test Procedure
I 	Leak Test/Leak Test Label
DETERMINATION OF MINIMUM DETECTABLE LEAK
MDS


)
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Use the determination from MSLD strip chart for AVS 2.1
Record on LTL.
RESONSE
Open Standard Leak (keep Output Meter on scale).
Record on LTL Output Meter position.



    ........BACKGROUND




 

  Close Standard Leak (keep Output Meter on scale).
  Record on LTL Output Meter position.
LEAK VALUE
  Value of Standard Leak for test atm cc/sec (helium)

 

Record on LTL.

 MDL
 
  Calculate MDL
  Record on LTL.

  


Leak Test Procedure
I 	Post Leak Test
 Test setup removal.
 Close Throttle Valve.
  Open Vent Valve.
 Remove test item fixturing.  Close vent valve.
 Clean and store test item.
  Clean and store test fixturing/gaskets.
  Documentation of test item.
 LTL per ES - 107240 test result #4
Complete test paper work and sign off.
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Shut Down Procedure


Leak Detector
Daily
Weekend
Total
Emergency
Roughing Pump
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Daily Shut Down

Leak Detector

1. Switch Filament and Gauge Off
2. Close Diatron Isolation Valve
3. Maintenance; Cold Trap Cleaning Procedure
4. Close Throttle

 
Weekend	Shut Down

Leak Detector

1. Switch Filament and Gauge Off
2. Close Diatron Isolation Valve
3. Maintenance; Cold Trap Cleaning Procedure
4. Close Throttle
Roughing Pump

1. Open Vent
2. Shut off Roughing Pump
3. Open Roughing Valve
4. Remove, clean and reinstall Roughing Cold Trap (safety equipment required).
5. Close Vent Valve, Roughing Valve

 
Total Shut Down




Leak Detector

1. Switch Filament and Gauge Off
2. Close Diatron Isolation Valve
3. Maintenance; Cold Trap Cleaning Procedure
4. Close Throttle
5. Switch Power OFF
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1. Open Vent

Roughing Pump

2. Shut Off Roughing Pump
3. Open Roughing Valve
4. Remove, clean and reinstall Roughing Cold Trap (safety equipment required).
5. Close Vent Valve, Roughing Valve


















AVS 2.1 Calibration
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AVS 2. 1 Calibration
Weekly Calibration Procedure

Equipment Start Up
I

Record MSLD Output on Strip Chart Recorder
I


I
Record Helium response
I

Record Background

I
Evaluate Strip Chart Data


Store Strip Chart
I
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AVS 2.1 Calibration
I      Equipment Start-up
Allow MSLD to warm up for 30 minutes.
Allow chart recorder to warm for 30 minutes.
Peak helium response on MSLD.
Close Throttle Valve.
Open Standard Leak and Roughing Valve.
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AVS 2.1 Calibration
I      Equipment Start-up
  Allow MSLD to warm up for 30 minutes.
   Allow chart recorder to warm for 30 minutes.
Peak helium response on MSLD.
  Close Throttle Valve.
  Open Standard Leak and Roughing Valve.
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AVS 2.1 Calibration
I	 Record MSLD Output Meter on Strip Chart
   Name file per section requirements.
   Enter MSLD property number.
   Enter Standard Leak's value.
 Run for twenty minutes.







I
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AVS 2. 1 Calibration
I	 Record helium response on Strip Chart
   Open Throttle Valve; Close Standard Leak; Roughing Valve
    Zero on most sensitive scale.
   Open Standard Leak; Calibrate on White 1o-8
Scale
Run for five minutes.   Close Throttle Valve.
    Stop Chart Recorder
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AVS 2.1 Calibration
I	 Evaluate Strip Chart
  Determine straight line approximations of the chart for each 1 - minute interval (1 - min).
 Drift
  Drift equals the sum of total change in chart's slope for each 1- min in output, divided by 20




Drift

Total Change
------=

20
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AVS 2.1 Calibration
I  	 Evaluate Strip Chart
Determine straight line approximations of the chart for each 1 - minute interval (1 - min).
Noise
Noise equals the average of the maximum peaks in 1- min, multiplied by two, divided by 20
Sum of Average of Peaks
                  20
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 Noise =


2x
               

 NOTE: Neglect any large peak within any 5 - min
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AVS 2.1 Calibration
I   Store Strip Chart
 	Store file in department’s Strip Chart location on server
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Maintenance
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Maintenance
Preventative Maintenance

 
Maintenance
Preventative Maintenance
I	  Keeping leak detectors and roughing systems reliable requires a preventative maintenance program.
NOTE: Metal hoses, fixtures, o-rings and gaskets	should also have a regime that assures cleanliness.
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Maintenance
Preventative Maintenance
Leak detectors can have a long interval between cleanings if not abused.
The Diffusion Pump oil has to be replaced when unusually	good sensitivity is detected.
Only replace filaments as needed.

 
Maintenance
Preventative Maintenance
 Leak detector's fore pump oil should be replaced Bi-annually.
The V Belt should be inspected bi-annually.
Any doubt in condition of V Belt, replace

 
Maintenance
Preventative Maintenance
Roughing   pumps	should have the oil changed every three months if used continuously. Heavy duty work may require oil change monthly.
The V Belt should be inspected bi-annually.
Any doubt in condition of V Belt, replace.

 
Maintenance
Preventative Maintenance
Metal bellows	should be cleaned with an ultra-sonic bath Bi-annually or as necessary.
Fixturing should be cleaned and inspected for damage as used.

 
Maintenance
Preventative Maintenance
I   Gasket and o-rings become troublesome with permeability	of helium. Replace as necessary.


 

Maintenance
Procedures
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Maintenance Procedures









	
	I
I
	Shut Down; Cold Trap Special Cases; Cold Trap
	I
I

	
	
	Change Roughing Pump Oil
	

	
	
	Change Leak Detector
	

	
	
	Fore Pump Oil
	

	
	I
	
Change Filament
	I
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Maintenance
Procedures
I Cold Trap Removal for Shut Downs
 Close Roughing Valve; Close System Valve (Blank off inlet manifold);
Open Vent Valve
  Switch Filament OFF; Gauge OFF; Auto Protection OFF
 Close Diatron Isolation Valve; Close Diffusion Pump Isolation Valve;
 Switch Diffusion Pump OFF (Daily can be left ON)
  Open Throttle Valve
 Cautiously remove and dump cold trap (PPE required)
 Clean Cold Trap Well and inspect o-ring
 Install cleaned Cold Trap
  Close Vent Valve; Open Roughing Valve
  Check Micron Gauge <20 Microns
 Close Throttle Valve

 
Maintenance
Procedures
I Cold Trap Removal (Special Cases)
 Close Roughing Valve; Close System Valve (Blank off inlet manifold);
Open Vent Valve
 Switch Filament OFF; Gauge OFF; Auto Protection OFF
Close Diatron Isolation Valve; Close Diffusion Pump Isolation Valve
  Open Throttle Valve
 Cautiously remove and dump cold trap (PPE required)
 Clean Cold Trap Well and inspect oring
 Install cleaned Cold Trap
 Close Vent Valve; Open Roughing Valve
 Check Micron Gauge <20 Microns
 Open Diatron (check Micron Gauge < 20 Microns)
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Maintenance
Procedures
I Cold Trap Removal	(Special Cases)
Close Throttle Valve
 Open Diffusion Pump Valve
 Switch Gauge ON; Check Pressure on Leak Detector.
A. Mid-scale or less, fill cold trap. (PPE required)
B. If scale is greater than midscale switch gauge off for a minute and try again.
:Switch Filament ON.
A. Ionizing Current (Mid-scale).
B. Accelerator (60-80volts).
Switch Auto-protection ON.
  Resume operation.

Page 2
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Maintenance
Procedures
Start-up	after Emergency Shut Down Frost on cold trap
1. Open Roughing Valve; Open Vent Valve; Close System Valve (Blank off inlet manifold).
2. Carefully remove Cold Trap; Empty LN2 to a safe place (PPE required).
3. Warm cold trap and cold trap well then clean and reinstall.
4. Close Roughing Valve; Switch Roughing Pump ON; Auto Protection OFF (Listen for fore pump to gurgle).
5. Open Throttle Valve: Carefully remove Cold Trap; Empty LN2 to a safe place (PPE required).
5. Warm cold trap and cold trap well then clean and reinstall.
6. Open Roughing Valve; Switch Diffusion Pump ON (20 minute warm up).
a. Check Micron gauge < 20 microns
b. Open Diatron Valve (check Micron Gauge < 20 Microns)
Page 3

  
Maintenance
Procedures
Start-up	after Emergency Shut Down
7. Close Throttle Valve; Open Diffusion Pump Valve (20 minute warm up).
8. Switch Gauge ON; Check Pressure on Leak Detector.
a. Mid-scale or less, fill cold trap. (PPE required)
b. If scale is greater than midscale switch gauge off for a minute and try again.
9. Switch Filament ON.
a. Ionizing Current (Mid-scale).
b. Accelerator (60-80volts).
10. Switch Auto-protection ON.
11. Resume operation.
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Maintenance
Procedures
Start-up	after Emergency Shut Down
1. Switch Roughing pump ON; Switch Auto Protection OFF; Switch Diffusion Pump ON (20 minute warm up)
2. Open Roughing Valve
a. Check Micron gauge < 20 microns
b. Open Diatron Valve (check Micron Gauge < 20 Microns)
3 Close Throttle Valve; Open Diffusion Pump Valve (20 minute warm up).
4. Switch Gauge ON; Check Pressure on Leak Detector.
a. Mid-scale or less, fill cold trap. (PPE required)
b. If scale is greater than midscale switch gauge off for a minute and try again.
5. Switch Filament ON.
a. Ionizing Current (Mid-scale).
b. Accelerator (60-80volts).
6. Switch Auto-protection ON.
7. Resume operation.
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Maintenance
Procedures
I	Roughing pump oil change.
 If the roughing cold trap is full empty per directions in the Cold Trap Cleaning Procedure.
 Open Vent Valve; Open Roughing Valve
  Switch Roughing Pump OFF
  Open oil drain
 When flow is very slow, jog pump to remove oil trapped in the vane region of pump.
 Also look at used oil for sludge. If sludge is excessive, remove oil cover and clean. Removal of oil cover requires a special gasket.
 Close oil drain and fill with HE-200 oil and quantity oil recommended by manufacture. (Normally middle of sight glass.)
  Resume normal operation.


Maintenance
Procedures
I		MSLD Fore Pump oil change.
  Use Total Shut Down Procedure.
  Open Lid; Remove back of MSLD
 Remove V-belt cover; Inspect V belt (Any doubt replace); Replace V-belt cover.
 Open oil drain
 When flow is very slow, jog pump to remove oil trapped in the vane region of pump.
 Close oil drain and fill with HE-200 oil with quantity of oil recommended by manufacture. (Normally middle of sight glass.)
  Replace back of MSLD; Close lid

 



I	Change Filament


Maintenance
Procedures



Note: If Filament is blown due to high pressure and leak detection will be resumed.
I	Daily Shut Down Procedure
I	Loosen Magnet holder and remove magnet
I	Remove Fuse; Disconnect pre-amp
I	Remove Diatron Envelope with Diatron.
I	Remove Diatron. (Replace filament per manual instructions) Clean Diatron Envelope
I	Replace Diatron (checking for alignment); replace Diatron Envelope; Magnet
I	Daily Start Up
I 	Align magnet per leak detector manual instructions















Maintenance
Troubleshooting

 
Maintenance
Start-up TIS Procedures
I> 20 microns
Clean roughing system cold trap (PPE required)
Change oil in roughing pump (HE-200) 
Leak	check roughing system
I> 100 microns
  Leak check roughing system  
Change oil (HE-200)
 Overhaul roughing pump

)
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Maintenance
Start-up T/S Procedures
Auto protection - no gurgle
  Replace Fore Pump V belt
Some problems with startup are covered in Daily Operating T/S
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Maintenance
Daily Operations T/S Procedures


I	NOTE: If not the solution to problem refer to leak detector manual for further troubleshooting suggestions.
1 No Sensitivity:
If the filament light is glowing very bright and there is no Ionizing Current, replace the filament.
2 Poor Sensitivity:
Clean Cold Trap (PPE required).
3 Excessive Sensitivity:
Change diffusion pump oil.
4 Excessive noise:
Check for loose screws on pre-amplifier.
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Maintenance
Daily Operations T/S Procedures
I   	NOTE: If not the solution to problem refer to leak detector manual for further troubleshooting suggestions.
I	Poor pressure ‘pressure gauge’ reading:
Leak test leak detector.
I	Unusually slow clean up:
Clean cold trap (PPE required).
I	Output meter deflects full scale (positive/negative):
  Check for loose screws on pre-am
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Engineering Specification

Most engineering specification as they refer to vacuum, welding,	cleaning etc. are in back of book.
The procedure AVS 2. 1 is also in a PDF file.

  


Conclusion

 This manual should help you through many situations
 When in doubt refer to manuals provided with the equipment
 Any errors in this manual can be taken care of by contacting juravic @ fnal.gov or calling 3014
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DuPont Super Leak Detector Start-Up Procedure
Gloves and face shield are recommended when using liquid nitrogen
                                                                                                                                                                                James 03/03/10

1) Open the standard leak
2) Remove the cold trap bucket
3) If the bucket is trapped the machine was shut down incorrectly. Break the vacuum at the KF16 connection to the fore pump. 
4) Close the diffusion pump valve.
5) Switch on the main power.
6) Let the fore pump run a minimum of two minutes. 
7) Switch on the diffusion pump.
8) The diffusion pump will take a minimum of twenty minutes to warm up. 
9) Close the roughing pump valve and start the roughing pump.
10) Let the rougher warm up a minimum of two minutes.
11) Close the manifold vent valve.
12) Close the throttle valve.
13) Turn off the auto protection (red button) auto protection is off when the LED is lit.
14) Open the roughing pump valve.
15) The fore pump will take at least a minute to pump out the back side of the throttle valve
16) Let the Hastings gauge bury.
17) Check the O ring on the cold trap.
18) Wipe down the cold trap bucket with alcohol.
19) Insert the cold trap bucket.
20) Open the throttle valve.
21) Add nitrogen at 50 microns or less.
22) Let the Hastings gauge bury.
23) Check the boil, it should be calm.
24) Slowly open the analyzer cell valve 
25) Let the Hastings gauge bury.
26) Close the throttle valve.
27) Open the diffusion pump valve.
28) Let the analyzer cell pump for at least five minutes.
29) Check the boil, it should be calm.
30) Press / hold the (green button) until the relay picks up (~ three seconds) and release.
31) Let the analyzer cell warm up a minimum of twenty minutes.
32) The background initially should be around  4.5E-9 and dropping
33) Pirani gauge should show one bar only.
34) Turn on the auto protection (red button) protection is on when the LED is not lit.




35) After warm up the background should go down to 2.5E-10 +/- .5 nominal. Also known as 0                                          This may require more time. It is important to remember that until the background is at some base line, calibrating should not be performed. 
36) After background nominal or base line is reached check calibration.
37) Check the Hastings, it should be buried.
38) Slowly open the throttle valve.
39) Check the Hastings, it should be buried.
40) Slowly open the throttle valve.
41) Close the roughing pump valve.
42) Compare the standard leak value with the read out.
43) Let the standard leak pump down to a base line.
44) Divide the standard leak value by the signal output
45) The sensitivity specification is 1.0 to 2.5

46) If tuning is necessary follow these steps.
A. Press the Spectro button.
B. Triode pressure should be no higher than one
C. Press next three times.
D. Accelerator voltage is the only adjustment.
E. Accelerator voltage nominal is 211-213
F. To adjust voltage press F2.
G. Press +/- to calibrate.
H. Press F2
I. Close the calibrated leak to see manifold background. (Background should be in the E-10 range)  
J. Press the next button to leave the Triode Pressure displayed

Some important things to remember:

Regardless of what any gauge reads the cold trap never lies. If the boil is not calm there is pressure in the system.

Don’t let the cold trap run dry as it will release contaminates into the system.

If a nominal value cannot be reached there is a reason. Some of the most common causes are as follows:
· High pressure 
· Internal or external leak
· Diffusion pump oil is contaminated
· Fore pump oil is contaminated




[bookmark: _GoBack]
· Analyzer cell is contaminated
· Cold trap is or was dry
· Insufficient time has been given to reach the value
· Standard leak valve in the closed position is bleeding through 
· Standard leak O ring shaft seal is bleeding through
· Manifold vent valve in the closed position is bleeding through

Protect the analyzer cell. It should not be out of a state of vacuum at any time.
Protect the diffusion pump. It cannot run out of a state of vacuum.
In both these cases damage always occurs, it’s just a question of how much.



DuPont Super Leak Detector Shut-Down Procedure
                                                                                                                           James 03/12/10

1) Close the throttle valve
2) Turn off the analyzer cell (round black button)
3) Close the analyzer cell valve
4) Close the diffusion pump valve
5) Turn off the auto protection (red button) auto protection is off when the LED is lit
6) Wait approximately 15 second for the back side of the throttle valve to pump out
7) Turn off the diffusion pump 
8) Close the roughing pump valve or turn off the roughing pump
9) Vent the manifold (leave open)
10) Slowly open the throttle valve
11) This will free the cold trap bucket
12) Remove the cold trap bucket
13) Recycle the nitrogen into a hand dewar
14) Let the diffusion pump cool down a minimum of twenty minutes
15) After cool down turn off the main power 
16) Open the diffusion pump valve to vent the fore pump

If the cold trap bucket is reinserted and seated prior to venting the fore pump it will become trapped under vacuum and this will necessitate breaking vacuum at the KF16 connection to the fore pump to release it.


DuPont Super Leak Detector Cold Trap Bucket Exchange
                                                                                                                                                                                  James 03/12/10
During leak detector operation often a fresh clean cold trap bucket is advantageous and sometimes necessary.      It never hurts to exchange the bucket.
Here are some typical conditions for which this is true.
1) Extended pumping will not reduce pressure
2) Extended pumping will not reduce background
3) Pumping on a dirty part
4) Pumping on water
5) Chemical contamination ( WILL DISTROY THE ANALIZER CELL )
There are cases in which a bucket may have to be exchanged several times. A water load is a classic example. If the bucket is removed and found to have ice / snow on the walls, exchanges must be done until the majority of the water is removed. As this is being done the pressure should be reduced with each exchange. Pumping time for each exchange will vary with the condition of the source.
Don’t waste time warming up the bucket, Have a fresh clean bucket ready. 
During the exchange pressure is rising in the analyzer cell. 
So methodically change it quickly.
Procedure:
1) Turn on the roughing pump (valve closed)
2) Close the throttle valve
3) Turn off the auto protection (red button) auto protection is off when the LED is lit
4) Wait approximately 15 second for the back side of the throttle valve to pump out
5) Turn off the analyzer cell (round black button)
6) Close the analyzer cell valve
7) Close the diffusion pump valve
8) Vent the manifold ( leave open )
9) Slowly open the throttle valve to release the cold trap bucket ( leave it open )
10) Remove the bucket
11) Check the O ring
12) Insert the fresh bucket
13) Close the manifold vent valve
14) Open the roughing pump valve
15) Check the Hastings gauge
16) Add nitrogen at 50 microns or less
17) Let the gauge bury
18) Check the boil, it should be calm
19) Close the throttle valve
20) Open the diffusion pump valve
21) Check the boil, it should be calm
22) Wait a minimum of a minute 
23) Open the analyzer cell valve
24) Wait a minimum of two to three minutes for stabilization
25) Turn the analyzer cell back on
26) Turn on the auto protection (red button) protection is on when the LED is not lit
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Shut Down Procedure
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AVS 2.1 Calibration

g Evaluate Strip Chart

Minimum Detectable Signal (MDS).
“"MDS = Drift + Noise

#NOTE: If MDS is <2% of full scale , Then use 2 as MDS If
MDS is >2% of full scale then use that number.

# Minimum Detectable Leak
““MDL = MDS x Sensitivity (MDL)

Standard Leak Value

Output Meter
Response - Background

Sensitivity =
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Engineering Specification for Leak Checking

1. |1620-ES-107240 Vacuum Leak Test General Components Pg. 1
2. [1620-E8-107240 Vacuum Leak Test General Components Pg 2
3. |1620-E8-107248 Vacoum Leéak Test External Fvacuation Pg. 1
4. | 1620-E8-107246 Vacuum Leak Test External Evacuation | Pg 2
5. |1620-E8-107244 Vacuum Leak Test Internal Evacuation Pg. 1
6. | 1620-E8-107244 Vacuum Leak Test Internal Evacuation Pg 2
7. |1620-ES-107230C Welding Specification G.T.A. W, Py 1
8. [1620-E8-107230C | = Welding Specification G.T.A. W. Pg. 2
9. |5520-ES-318135 Brazed Joint Leak Check (Sniffer Probe) [Py 1
10.|5520-E8-318135 Brazed Joint Leak Check (Sniffer Probe)  |Pg. 2
11.|5520-E8-318135 Brazed Joint Leak Check (Sniffer Probe) | Pg. 3

5520-ES-318135 Leak Check Label Excluded Pg. 4





