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1.0
GENERAL INFORMATION
1.1
PURPOSE

This document describes the procedures for the operation of the VEECO Leak Detector VIC MS-40 with two external roughing pumps.

1.2
SCOPE

The procedures and practices outlined in this document are to be followed in the operation of this VEECO Leak Detector with external roughing pumps.  This document provides a record copy of the leak detector operation when required.

1.3
APPLICABLE DOCUMENTS

NPR8715.3
NASA Safety Manual

MPR 8715.1
Marshall Safety, Health, and Environmental (SHE) Program

ET24-ETF-OWI-001 
Environmental Test Facility Test Operations

ET24 (02-01)
Memorandum for Record, Safety Assessment for the ETF (soon to be issued as an ET24 memo, number unknown).
1.4
SAFETY

All Test Personnel working in this facility shall be familiar with the safety documents listed above and shall report any safety hazards or unsafe practices to the ETF Branch Chief or the 4619 Assistant Building Manager.
All personnel involved in facilities using cryogenics shall be aware of the possibility of freeze burns by contact with cold surfaces or liquids.  Protective clothing including face shields and gloves must be worn by all personnel involved in handling of cryogenics or when making repairs/modifications to cryogenic facilities. Only certified cryogenic handlers shall perform repairs/modifications to cryogenic systems.  In the event of a cryogenics spill, line ruptures, or similar emergency, personnel must first assure there is no possibility of asphyxiation due to oxygen displacement.  Use a portable oxygen monitor to verify oxygen is adequate before entering a spill area.

ET24 Safety Assessment, Memorandum of Record ED26 (02-01) (soon to be issued as an ET24 memo, number unknown) lists procedures, personal protective equipment (PPE) requirements and job hazard analysis (JHAs) for hazards associated with operation of thermal vacuum chambers.  Operators must review the safety assessment to determine the JHAs and PPE that applies to equipment being checked.  Implement the risk mitigation methods listed in the JHAs and use the required PPE to minimize risk from potential hazards during leak check operations.

1.5       EMERGENCY TELEPHONE NUMBERS

In case of an emergency Call 911;

Medical

911
Ambulance

911
Fire

911
Security

911
Chemical Spills
911
Other numbers that can be used for emergency information, security, safety, and system maintenance are:

Medical Center 

544-2390

Security


544-4357

Safety


544-0046

Utilities


544-3919


Other Assistance

544-4357 (4-HELP)
****************************** WARNING**************************************
Maintenance or operating procedures, techniques, restrictions, etc., may result in severe personnel injury, loss of life or major equipment damage if not followed exactly. 

*******************************************************************************
1.6
HAZARDS LIST

· 
120 volts AC electrical power.
· 
High kinetic energy in turbo pump

· Vacuum pump oil

All electrical repairs and modifications shall be performed by qualified electricians to minimize the electrical power hazard.  

The turbo pump has several rotors with many thin blades that rotate approximately 50,000 rpm.  Mechanical shock and particles in the flow stream can cause rapid unpredictable failure of the pump.  Allow adequate time for the rotors to come to a complete stop before any work is performed on the turbo pump.  Never expose the pump to mechanical shock or move the leak detector when it is operating.  Immobilize the leak detector by locking the wheels before operating the pump.

The vacuum pump oil used in the vane pump can cause skin irritation.  Avoid skin contact with the oil. Wear eye protection and gloves while adding or changing oil.  Remove this oil from the skin using soap and water.  Avoid breathing vacuum oil mist. Remove oil from the eyes by flushing with water for 15 minutes.
Any spilled oil can cause a potential slip hazard.  Clean the floor of any spilled oil immediately.  Use barricades to limit access in the area until the spill is cleaned. 

1.7  RESPONSIBILITY
ETF personnel will be responsible for the operation of the VEECO leak detector.  The designated operator will be responsible for the safe operation.  This responsibility includes safety for personnel, the test article, and the facility.  

Other task assignments and responsibilities at the ETF will be in accordance with ET24-ETF-OWI-001.

2.0
DESCRIPTION / CAPABILITIES
2.1
WEIGHT / DIMENSIONS

The VEECO MS40 Leak Detector itself weighs approximately 84 pounds. The entire unit including the two external pumps and the cart weighs approximately 300 pounds.  The leak detector measures 21 inches in length, 16 inches in height and 14 inches in width. 

2.2
PUMPING SYSTEM

The MS40 Leak Detector is a complete leak detector system and includes a helium gas analyzer, a turbo molecular pump, and two rotary vane roughing pumps. The pump down and test cycles are completely automatic, controlled by a microprocessor.

2.3 TECHNICAL SPECIFICATION

The leak check capability of this equipment is extended by the addition of a second external rotary vane mechanical pump.   When the leak is large the second pump is switched on to handle the additional flow.  This operation mode is considered a Gross Mode of operation.  These leak check capabilities are:

· Gross Mode

10 to 10-3 standard cubic centimeters per second (std cc/sec)

· Direct Mode

10-5 to 10-11 std cc/sec


· Reverse Mode

10-4 to 10-10 std cc/sec

The Gross mode of operation can extend operations when the pressure on the test article is higher.  The pressure operation capabilities are:

· Gross Mode

Atmospheric pressure to 100 millitorr

· Direct Mode 

100 millitorr and less

· Reverse Mode

7.5 torr and less

3.0
SYSTEM OPERATION
NOTE

 Maintenance or operating procedures, techniques, restrictions, etc. requires emphasis for safe operation.

3.1
START UP

3.1.1  Verify the AC power is connected.

3.1.2   Visually inspect the level and condition of the oil in the roughing pump.  Add or change oil as needed.  Oil should be changed whenever it is darkened, contaminated, milky, or if the pump performance has degraded.  Wear safety glasses and gloves while adding or changing oil. Wash oil from the skin with soap and water.  Remove oil from the eyes by flushing with water for 15 minutes. Any spilled oil is a slip hazard.  Clean the area of any spilled oil immediately.  Use barricades to limit access in the area until the spill is cleaned.

3.1.3  Verify the test port is properly blanked-off and a supply of helium is available.

3.1.4  Switch ON the roughing pump.
3.1.5   Switch ON the power at the red toggle switch at the right of the front control panel.  Wait until the READY indicator light illuminates before proceeding.

3.1.6  Calibration Procedure.

Calibration of the leak detector is required only if the leak must be quantified.  If the location of the leak is the only information required, then the calibration may be omitted.

3.1.6.1  After the leak detector has been operating for 30 minutes or longer, press the CAL CHECK button on the left side of the control panel. 
3.1.6.2  When the CAL CHECK button starts flashing, compare the reading on the Users Panel with the reading on the Service Panel.

3.1.6.3  If the readings are within 10% of each other, the accuracy is acceptable.  Press the CAL CHECK button to end the calibration check. Skip the following instruction and go to Section 3.2.

3.1.6.4  If the readings are not within 10% of each other,  press the CAL button.   If the readings are then within 10% then press the CAL CHECK button to end the calibration.  Skip the following instruction and go to Section 3.2.

3.1.6.5  If the readings are still not within 10%, press the TUNE button. If the readings are then within 10% then press the CAL CHECK button to end the calibration.  Skip the following instruction and go to Section 3.2.

3.1.6.6  If the readings are still not within 10%, there is a fault in the unit.  Repair the unit before using.

3.1.7  If there will be a large volume to pump or a large leak is expected, plug in the valve to the second pump at the back of the leak detector.  Plug in the second pump’s power cord.   The second pump is needed for leaks that exceed 10-3 standard cc per second. 

3.2       TEST ARTICLE CONNECTION


Connect the test article to the leak detector test port at the top right.

3.3 HELIUM LEAK CHECK

3.3.1  Press the START button.
3.3.2  Verify the filament is ON.  If not, press the FIL ON button.
3.3.3  Wait until the Leak Rate indicator is at 1x10-4 std. cc/sec or less. 

3.3.4  If the second pump is not needed, unplug the valve to the second pump at the back of the leak detector and switch OFF the second pump.

3.3.5  Slowly inject helium around the test article, first concentrating at specific points that are potential leaks.  Continue this process until all leaks are detected or until it is determined that no leak exists.  

3.4 TEST ARTICLE DISCONNECT

3.4.1  Press the VENT button.  Wait until the test article is at ambient pressure before continuing.

3.4.2  Disconnect the test article.  

3.5 SNIFFER TESTING

3.5.1  Connect the sniffer tube to the rear of the leak detector.

3.5.2  Fill the test article with helium.

3.5.3  Press the SNIFF button located under the cover on the left control panel of the leak detector.

3.5.4  Press the START button on the control panel.

3.5.5  Locate the leak on the test article using the sniffer.  Calibration is not required when using the sniffer. 

3.6 SHUTDOWN

3.6.1  Press the VENT button and allow the test article to re-pressurize back to ambient pressure.

3.6.2  Switch OFF the main power on the right side of the leak detector.

3.6.3  Switch OFF the roughing Pump(s) at the pump.

4.0
EMERGENCY SHUTDOWN

4.1 Switch OFF the main power switch, located at the right side of the leak detector.  Unplug the AC power cord.
CHECK THE MASTER LIST - VERIFY THAT THIS IS THE CORRECT VERSION BEFORE USE


