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1.0
Scope

This document covers the operating procedures for the CMS Chamber Leak Measurement Device (LMD) used to determine the leak rate of gas out of the chamber for a given test pressure.

2.0
Equipment/Materials
2.1
CMS Muon Leak Measurement Device


(MFG by University of Florida)

2.2
Clean, dry, compressed Argon Gas.

2.3
Transfer Gas Lines.

3.0
Procedure

The CMS Chamber Leak Measurement Device (LMD) works by allowing gas flow into the chamber to build up pressure to a specified level while the exhaust is capped.  A balance must then be obtained by the operator adjusting the flow rate until the chamber pressure remains constant at the test pressure.  The flow required to maintain this pressure defines the leak rate. The LMD itself consists of a high precision gas delivery system combined with an accurate pressure transducer.  The delivery system includes a low pressure line regulator, a system pressure gauge, an indicating mechanical flow meter, and an electronic flow measurement device (Microcalibrator).  The pressure transducer is a battery-powered self contained pressure measurement and readout device (SeniTran) mounted inside the LMD. A relief bubbler is also included to prevent accidental overpressure of the chamber. The CMS Chamber Leak Measurement Device has a Measured Flow Range of 0.00 to 20.00 cc/min with the Microcalibrator and 20 to 130 cc/min with the flowmeter.  The Sen-i-tran has a Measured Pressure Range of 0.000 to 1.000 inches of water. Input pressure range is from 0.5 to 10 atm (1 atm/normal).  The LMD has a System Pressure Range of 4 to 25 inches of water (12”/normal).

Operation:


3.1
Start up with the Main Valve (V1) and Microcalibrator Valve (V2) both in the closed position.

3.2
Turn on both the Microcalibrator Power Switch (Panel Front) and the Sen-I-Tran Power Switch (Back Panel).

3.3
Connect the LMD to a clean, dry source of gas supply using the input port next to the System Pressure Gauge (PI1).  

3.4
Pressurize the supply line (1 atm. normal, 10 atm. maximum) making sure that the System Pressure Gauge reads approximately 12 inches of water.

3.5
Turn the Main Valve (V1) to ON.  Turn the Microcalibrator Valve (V2) to OPEN. Flow of gas through the LMD shall now occur.

3.6
Open the Flow Adjustment Valve (V3) to allow the mechanical flowmeter to reach full scale (130 ccm). The Microcalibrator will give an error reading at this point since the actual flow exceeds its working range.

3.7
Turn down the flow rate to the point where the Microcalibrator is reading beween 0 – 20 ccm. This procedure verifies that the delivery system is properly working and allows for purging of the LMD.


3.8
Turn the Main Valve (V1) to OFF.

3.9
The SeniTran (PI1) should now be stabilized with a reading between –0.015 and +0.015 inches of water. Small deviations from zero will have little effect on the test but should be recorded.  Major deviations (>0.05 inches) should be corrected by re-zeroing the transducer (see Service).

3.10
Connect the gas lines of the chamber to the LMD.  Verify that the SeniTran still reads a similar value as before, after connecting it to the chamber.

3.11
Turn the Main Valve (V1) to begin the flow. The Microcalibrator should read what was noted in Step 3.7. To pressurize the chamber, increase the gas flow by turning the Flow Adjustment Valve (V3) until the mechanical flowmeter reads its full value of 130 ccm.  The chamber pressure should immediately begin increasing. Within a few minutes the pressure should read 0.40 inches. When it does, reduce the flow rate so that the target pressure of 0.50 inches is gradually approached.

3.12
Careful adjustment of the flow is now required to maintain a target pressure. Once a satisfactory pressure equilibrium is established, the leak rate is then defined by the input flow rate.  It may take several minutes of adjustment to reach this point.

3.13
Once the test is finished, turn the Main Valve (V1) to OFF and the Microcalibrator Valve (V2) to OFF. Turn OFF the power to the both the Microcalibrator and the SeniTran Units.  Disconnect the gas lines to the chamber.  Turn OFF the gas supply feeding the LMD and disconnect the gas supply line to the LMD.

Service

With normal use, it is unlikely that the high pressure side of the LMD (up to the Microcalibrator) will require any service.  The electronic devices (Microcalibrator and Sen-i-tran), however, will occasionally require new batteries.  Access to the inside of the LMD should only be made by removing the tip lid (5 screws).  The Microcalibrator uses a 9 volt transistor battery located in a small compartment in the back of the unit.  The Sen-i-tran requires 8 ea – 1.5 Volt ‘AA’batteries, located in a battery pack near the power switch. The Microcalibrator will give an indication of a low battery. The Sen-i-tran has no low battery indicator, so the  battery pack must be checked occasionally with a voltmeter. If it drops below 10 Volts the batteries should be replaced.

Adjustments


Regulator


To adjust the regulator, remove the small plastic cap mounted to the regulator body.  Turn the plastic adjusting screw IN to increase the pressure, and OUT to decrease the pressure, while observing the System Pressure Gauge (PI1).  The range is 4 – 25 inches of water, but 12 ±2 inches is appropriate for the LMD.

SeniTran


To adjust the zero on the transducer, the entire unit must be removed from the LMD.  To do this, remove the three screws holding the aluminum mounting bracket to the base of the LMD. Do not remove the four screws attaching the bracket to the SeniTran, since the plastic threads on the SeniTran can be easily damaged.  Since both the power cable and the gas line will remain attached to the Senitran, care must be used not to damage them.  Once the SeniTran is out of the LMD, the standard procedure for zeroing the device, as outlined in the factory instructions, should be followed.  Reinstallation requires care not to pinch the gas lines or cables because they are difficult to see once the SeniTran is in place.

Microcalibrator


If for any reason the Microcalibrator needs to be removed from the LMD, remove the three screws holding the mounting bracket to the base plate, as with the SeniTran. Do not attempt to remove the mounting bracket from the Microcalibrator itself, while it is still attached to the LMD.  There should be enough length of flexible gas tubing going in and out of the Microcalibrator so that if only close inspection is required, they need not be removed.  If the Microcalibrator does need to be completely removed for some reason, the connections should be removed, preferably not at the Microcalibrator, but where they attach to the LMD.  When returning the device to the factory, however, the lines should be removed from the Microcalibrator as well.

Relief Bubbler


Since this bubbler is meant only as a relief mechanism, and not as a chamber exhaust, water should be used instead of oil. The concern is that if the LMD is tilted too far over the contents of the bubbler will contaminate the pressure lines, and possibly reach the SeniTran unit.  In any case, routine use of this bubbler as an exhaust may damage the sensitivity of the SeniTran.  To fill the bubbler, use a syringe or pipette filled with distilled water, and add it directly into the output port on the front of the LMD.  Removing water is done by unscrewing the drain valve on the bottom of the bubbler.  If the testing pressure is at 0.5 inches of water, the level in the bubbler should be about 50% more or about 0.7 – 0.8 inches.

Calibration/Internal Leak Check


It is recommended that the LMD is occasionally (once a month) checked for internal leaks.  After obtaining visible flow in Step 3.6, reduce flow to less than 1 ccm.  Note the SeniTran pressure as indicated in Step 3.8, but instead of connecting line to and from the chamber, connect a gas tube one or two feet long from the flow output port directly to the chamber pressure return port (bypassing the chamber).  OPEN the Main Valve (V1).  The SeniTran pressure should immediately increase, even for a flow less than 1 ccm.  Perform a similar test as with the chamber, and obtain a leak rate of this bypass configuration.  Under normal circumstances, the LMD should have an internal leak rate of <0.05 ccm.

General

Since the LMD is really just a combination of two very high precision flow and pressure measurement devices, it should be treated with the kind of care any similar sensitive gas equipment would normally receive.  Any kind of mechanical or pressure shocks should be avoided at all times. In addition, the factory supplied operating manuals for both the Microcalibrator and SeniTran should be read and clearly understood before using the LMD.

Front Panel View
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Rear Panel View

CMS Microcalibrator Measurement Device
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4.0
Emergency Shut-Down Procedures
4.1
Turn off power to the LMD.

4.2
Shut off the dry argon supply.

4.3
Vent all transfer gas supply lines.

5.0
Lock-Out and Tag-Out Procedures
5.1
No Lock-Out/Tag-Out procedures required.

6.0
Special Precautions

6.1
Ensure all transfer gas lines, regulators, etc., used to transport the dry argon are in proper working condition.

6.2
Ensure all transfer gas lines are properly relieved of pressure when 

the test is completed and/or when transfer gas lines are disconnected.

7.0
Test Reports

7.1
When using a LMD, reference the following chart by unit serial number, as necessary to calculate readings.

Device
Leak Rate
@ Pressure

UF-LMD-D1
<0.03 cc/min
1.00” H20

UF-LMD-D2
<0.01 cc/min
1.00” H20

UF-LMD-D3
<0.01 cc/min
1.00” H20

UF-LMD-D4
<0.05 cc/min
1.00” H20

UF-LMD-D5
<0.02 cc/min
1.00” H20
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