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· Summary of job

This procedure is to remove and replace the Hall A right Q3 U-tube

· Affected systems

Left/Right spectrometer cryogenic systems

Left/Right spectrometer magnet power supplies systems

ESR

· List of PPE

Safety glasses

Gloves

Long sleeves

Hard hat (optional)

Harness 

· Identify danger zones

Areas located directly above U-tube removal/installation

Areas located below the u-tubes in a 45 degree cone

· Number of people needed

4 techs to handle u-tube

1 crane operator

Cryo support

· List of materials

New U-tube

Snoop

Strap wrench

Acetone and rags

Vinyl   tape

Purge line (N2 and He)

Crane

Die (thread chaser)

· Procedure

Pre job briefing consisting of assignments, sequence and a review of hazards

Pre-sting

24 hours prior to sting begin dry N2 purge on new u-tubes

· Open both U-tube warm and cold return valves

· Install N2 purge line simultaneously  in the magnet and service can bayonets

· Ensure flow is exiting u-tube at warm return header connection

· Pull vacuum on u-tube 24 hrs prior to sting ensure o mtorr

Ensure the house 4 atmosphere He is on for the purge

Remove N2 purge, close cold/warm return valves, tape bayonet ends and warm return header fitting end

Crane u-tube to detector stack platform

Extend He purge line to detector stack platform

De-sting
Ensure Q3 cold return valve and lead flow valves are open

Cryo shut off 4.5k supply flow to the spectrometer

Check the local pressure gauges on the service cans and the magnet for a suitable low reading (a few PSI)

Attach crane to installed u-tube

Loosen bayonet nuts

Pull upward on the u-tube (magnet and service can end)

2 techs

Raise the u-tube with the crane
1 tech

Close ball valves immediately after the bayonets clear the valves  (magnet and service can end)

2 techs

Dispose of the u-tube

Sting
Chase threads on bayonets
Check bayonet socket for debris and moisture

Check new u-tube o-rings

Remove vinyl tape and clean bayonet ends with acetone

Crane new u-tube into position, place u-tube on the closed bayonets 

Begin He purge using the installed valve located on the service can

Remove dust cap and open warm return ball valve and allow line to back purge from the warm return header

Open cold return on u-tube and purge out cold return end (by lifting magnet end out slightly) for two minutes.

Set both ends of the u-tube back down on the can/magnet bayonets.  Open warm return and purge for two minutes 

Connect the warm return line to the u-tube (reduce back flow with ball valve if necessary)

Purge for two minutes

Cease purge

Install u-tube

· Lower crane 

(1 tech)

· Open ball valves
(2 techs)

· Push u-tube into bayonet’s
(2 techs)

· Tighten bayonet nuts and snoop

Close u-tube cold return valve 

Re-initiate 4.5K supply flow

Ensure ball valve located at the base of the ½” warm return flex line is open

· Post job briefing and cleanup

Examine the task for hazards
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