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�

�Changing a 500-liter Helium Dewar for the 1FP02 Polarized Target



�Purpose and Scope

This procedure outlines the steps necessary to safely change a 500-liter liquid Helium (LHe) dewar for the polarized proton target on flight path 1FP02 in MLNSC ER-1.

Personnel

This procedure requires two persons. One of these persons must be a Qualified Operator.(staff member or technician). In this context, “Qualified” means an appropriate level of training or experience necessary to supervise and carry out this procedure safely. The Instrument Scientist for 1FP02 will post a list of Qualified Operators.

Procedure

The task is to disconnect an "empty" LHe dewar from the polarized-target magnet and bring a new LHe dewar to ER-1 and attach it to the magnet. There is LHe always left in a dewar, which means that there is pressure of 1–6 psi defined by the relief valves. Never trust the pressure gauge of the dewar.

Assure that cryogenic gloves and heat gun are available.before the cryogenic operation.

Turn off the switch to shut down the valve on the siphon.

Close the exhaust valve on the dewar and disconnect the poly tube from the dewar.  Remove the poly-pipe brass fitting and store it with the other brass fittings.

Disconnect the helium level probe connector. This will trigger an alarm in the data room.

Open the dewar relief valve. This valve should always be open except for when the dewar is connected to the magnet and the relief valve of the auto transfer system is open.

Disconnect transfer line from the siphon. Put a rubber stopper into the end of the transfer line to seal the transfer line from air.

Open the dewar exhaust valve and let He gas flow out long enough for pressure in the dewar to drop to zero. Do not trust the pressure gauge. When pressure is zero close the exhaust valve.

If necessary, use a stool to reach the top ports of the dewar. Loosen the base nut on the helium level gauge.  Wear cryogenic gloves; cold Helium gas can burn. The level gauge is long and is best removed quickly, but care must be taken to keep it straight.  The other person should close the corresponding valve on the dewar or mount the blank brass fitting to stop He gas burst as soon as possible.  Store the level probe to a safe place.

Using a stool to stand on, (if you are short you may need to stand on the dewar), loosen the base nut of the siphon port of the dewar and remove the siphon quickly, avoiding any binding caused by a frozen gasket. Use the cryogenic gloves.  Be aware that the pressure in the dewar might be higher than anticipated and the very cold helium may jet out as you remove the helium probe and siphon.  Gloves and an awareness of possible situations are very important. The second person should close the valve as soon as possible and also be prepared to help if necessary.  Keep the heat gun ready.

Mount the blank brass fitting on the dewar siphon port.

Check that the dewar relief valve is open and the other valves closed and nuts tightened.

Take the dewar out from ER-1 and bring in the new dewar.  

When maneuvering the dewars in ER-1 be careful not to bump instrumentation.

The typical lowest relief pressure of the relief valve on the dewar is about five psi. Open the exhaust valve on the dewar and let the pressure to go zero. Then close the valve. This can take for a while.

Loosen the brass fitting on the level probe port. Check that the O-ring and brass washer are present and in the right order (washer on the top of the O-ring). Mount slowly the level probe into the dewar. Tighten the brass fitting.

If the siphon is still wet dry it with a kimwipe.

It is very important to dry the siphon inside as well:

Switch on the house air to open the siphon valve. 

Check that the O-ring and brass washer are present and in the right order (washer on the top of the O-ring). 

Install the siphon into the proper port on the dewar, open the valve on the dewar and slowly push the siphon into the dewar about one foot.  

Hold the siphon in the place and let He gas from the dewar purge the siphon for about two minutes.  

Have the second person with you turn off the house air to close the siphon valve and then slowly push the siphon into the dewar. Use about three minutes to get the siphon into the dewar. 

Open the exhaust valve to let extra pressure from the dewar bleed out.

�Connect the transfer line to the siphon.

 Connect the level probe cable.

Mount the brass fitting to the dewar exhaust port and connect the poly tube.

Open the dewar exhaust valve.

When the dewar pressure is the same as pressure in the magnet, turn on the house air which opens the siphon valve. 

Check that the brass nuts are secured to the level probe and siphon. Close the dewar relief valve. Check that the switches on the auto fill control box in the instrumentation rack are in the proper position:  AUTO FILL.
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