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 Policy:  To establish and assure that liquid Helium refilling procedures are conducted in a safe manner according to manufacturer guidelines.

Procedure:
1. A Helium  will never be left unattended. 
2. The MEG Dewar will be re-filled bi-weekly on Tuesday and Friday unless otherwise scheduled.
3. Assemble all the necessary equipment: 

a. Cryogloves

b. Dip Stick

c. LHe Superconducting Dipstick Detector - Model 160

d. Tape Measure

e. Clamp

f. O-Ring

g. Electric Cord for Heater

h. Vent Tube and Foam Pad

i. Storage Dewar

j. KimWipes

4. Position the Storage Dewar / Release Pressure.
a. Move the ceiling tile above the entrance to the Magnetically Shielded Room (MSR) to provide an opening for the Dip Stick.

b. Transport the Helium Storage Dewar to the lab and position in front of the MSR door under the open ceiling tile.

c. During transport of the LHe Dewar the Relief Isolation Valve (green handle) should be in the open position.  

d. The Primary Relief Valve (blue handle) and the Liquid Withdrawal Valve (yellow handle) should be in the closed position during transport.

e. After positioning the Dewar at the MSR door, OPEN the Primary Relief Valve (blue handle) to release He gas that has accumulated as a result of moving the Dewar. *Leave this valve open during the dip sticking process so that the cold gas can vent away from the hands.
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5. Measure the MEG LHe Sensor Level – This measures the amount of Liquid Helium in the MEG Dewar / Turn Off the Helium Alarm.
a. Shut off external Helium Flow Meter alarm which is located outside of MSR on the wall adjacent to the rack.

b. Plug in the cable to the Flow Rate Meter Level Sensor (LHe Level Sensor Cable Monitor)

               which is located on the back wall inside the MSR.  

c. Turn on the LHe Level Sensor Monitor unit which is located on the stand just outside the     MSR.   Record the level on the LHe Refill Log.  

d. Raise or lower the MEG Dewar to a 15 degree tilt.  Allow time to let the He settle before

              beginning fill procedures.  

*Make sure that the Dewar’s heater is turn off.

6. Measure the Storage Dewar LHe Level
a. Wipe the Dip Stick.  
b. Remove the metal plug from the top of the Storage Dewar.  Check and adjust the retainer and the O-ring.  
c. Open the Liquid withdrawal Valve (yellow handle).  
d. Open the Primary Relief Valve (blue handle) is open.  *The Isolation Valve (green handle) should  already be in the open position.  
e. Slowly insert the Dip Stick in the storage Dewar.  
f. After the Dip Stick reaches the bottom place a clip on the Dip Stick at the point where it meets the top of the Christmas tree. 
g. Connect the LHE Superconducting Dipstick Detector to the Dip Stick.  
h. Set the LHe Superconducting Dipstick Detector to GAS DETECT. 
i. Slowly raise the Dip Stick until it is no longer in liquid and the alarm sounds.  Do this several times to be sure of the level then mark with a second clip. 
j. Remove the Dip Stick from the storage Dewar.  Measure the distance between the two clips (in centimeters; from top to bottom). 
k. Record this measurement on the LHe Refill Log.
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7.  Placing The Front End & Pre-Cooling The Transfer Line
a. Close the Primary Relief Valve (blue handle) and the Relief Isolation Valve (green handle).

b. Hang the back end (bellow end) of the Transfer Line using the nylon ceiling support straps.

c. Uncoil the Transfer Line and hang the front end (elbow end) using the nylon ceiling support straps.

d. Wipe both ends of the transfer line.
e. If necessary, adjust the O-ring located at the top of the Storage Dewar (Christmas tree) so that the transfer line will fill snuggly in the storage Dewar.  
f. Slowly insert long elbow end tip of the transfer line into the storage Dewar. This procedure expels O2 from the Dewar and also rids the transfer line of O2 and any frozen condensation.
g. The bellow end (small diameter) of the LHe Transfer Line should be outside the MEG Dewar (free) during this process.
h. After the “flame” is seen (white gas emissions which resembles a flame) open the Primary Relief Valve (blue handle).
i. Plug in the (orange) heater cord.  *Do not turn on until the bellow end of the transfer line has been inserted and secured.
j. When the bellows end has been insert in the MEG Dewar and the clamps have been secured CLOSE the Primary Relief Valve (blue handle).

*If the Dewar does not have a warmer then Compressed Helium Gas should be used.   Refer to the instructions for using Compressed Helium Gas.
8.
Placing the Back End of The Transfer Line / Vent Port Tube Placement & Starting the
     LHe Transfer 



a.   Vent Port Tube Placement
1. Open the Vent Port carefully; the LHe reservoir is pressurized.  *Be careful not to allow your hand or fingers to come in contact with the cold vapor.  
2. Remove the Vent Port Valve and the O-ring.  

3. Place the O-ring on the Vent Tube then insert the Vent Tube into the Vent Port. 

4. Place the Foam Padding under the rubber tubing and direct the gas flow away from the gantry.  

5. Secure with the clamp.

*Use scissors to remove condensation from the end of the vent tube as needed.
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b. Fill Port /  Transfer Line Placement

1. Wipe the bellow end of the transfer line.

2. Open the Fill Port. Remove the Fill Port Clamp, Valve and O-ring.  

3. Place the O-ring on the end of the transfer line and slowly insert the transfer line in the fill port.  

4. Care should be taken not to bend the transfer line at the joint.  Place and tighten the clamp.  

c. Heater 
Turn on the heater for just a second or two to increase the pressure.  The pressure should be at about 5 Psi.  *The heater can be left on only if necessary in order to maintain a pressure of 5 Psi.  Periodically check the pressure gauge.  If the heater has been left on, TURN IT OFF THE HEATER WHEN THE HELIUM LEVEL REACHES ABOUT 33 CM.

d. Once the transfer is under way periodically check the LHe Level Sensor Monitor (located on the stand outside the MSR).  Fill the MEG Dewar to about 36-38 cms (max is 40.8 cm).

e. After the fill is complete stop the transfer by opening the Primary Relief Valve (blue handle) to depressurize the transfer line.

9. Post-Transfer Procedures:

a. Remove the bellow end of the transfer line from MEG Dewar Fill Port. Replace the Fill Port Valve, O-ring and clamp.  *Wear Cryogloves during this procedure.
b. Remove (blow) the frost from the Vent Tubing before opening the Vent Port.  
c. Remove the Vent Tube from the vent port.  Replace the frozen Vent Port Clamp and O-ring with others.  
d. Remove the elbow end of the transfer line from the storage Dewar.   *Wear Cryogloves during this procedure.
10. Measure Post-Transfer Storage Dewar Level:

a. Measure the LHe level in the storage Dewar with the Dip Stick.  Record on the LHe Refill Log.
b. Close the Liquid Withdrawal Valve (yellow handle); Close the Primary Relief Valve (blue handle) and open the Relief Isolation Valve (green handle) for transport.  *Refer to the labels on the Dewar.

c. Unplug the heater and return cord to wall mount.
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     11.
Measure Post Transfer MEG Dewar Level:

a. Measure and record the MEG Dewar LHe level from the LHe Level Sensor Monitor with the Dewar at 15 degrees.  Allow the helium to settle for about 10-15 minutes before taking the measurement.
b. Unplug the LHe Level Sensor Monitor. 
c. Turn OFF the LHe Level Sensor Monitor unit which is located on the stand just outside the     MSR.   Record the level on the LHe Refill Log.  
     12.   Clean Up:

a. Return transfer line and vent tube to wall mount; return all other equipment to the proper place.
b. Turn on external Helium flow alarm outside of MSR.

Wear Cryo-gloves and face shield if exposure to Helium is  likely to occur.
It takes about 40 liters for a fill (20 liters to fill the Dewar and about 20 liters to cool the line).

Generally the MEG Dewar uses / boils off about 7- 12 liters/day.

The He Storage Dewar loses/dissipates about 10% of its volume per day.

Adverse Occurrence:

1. He Overfill – 

a. Excess He gas from the higher boil off might accumulate in the MSR! 
b. The top plate o-ring might freeze resulting in loss of vacuum (but that would take a long time).  
Course of Action For Adverse Occurrence:
      1.   He Overfill
a. Keep the door to the MSR open so that He gas does not accumulate in the MSR.
b. Monitor the O2 level in the lab. The O2 level should be at about 20.9% (normal range 19.5-22%). 
c. Don't tilt the system horizontal until the level comes down to below the normal maximum level (about 39 cm). Leave the system overnight with the Dewar tilt at about 45 degrees tilt from vertical. 
d. Monitor the Gilmont 3 flow meter to assure that it comes down to a normal reading (about 27-28 at 150 tilt). 
e. Contact CTF customer support immediately if you notice anything unusual in the cryogenic performance.

References:

1. Health and Safety Manual – Chapter 4B, General Safety and Laboratory Policies Compressed Gases (www.niehs.nih.gov/odhsb/manual/man4b.htm)

2. MEG/EEG Operation and Technical Reference Manuals, CTF Systems, Inc. (www.ctf.com).
3. MEG Core Facility Material Safety and Data Sheet (MSDS) Manual.
