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MARS FC-77 MV HOUSING DRAINING PROCEDURE

   

FLUID & GAS TRANSFER SYSTEM 

The reason for this system is the assumption of the following:
Thermal decomposition of FC-77 leads to the formation of perfluorisobulylene.   PFIB is highly toxic by inhalation and hydrolyzes in water to form hydrofluoric acid.  Thermal decomposition starts above 200 degrees Celsius but does not progress substantially until in excess of 400 degrees.  PFIB is soluble in FC-77 and exists as a gas at room temperature and standard pressure.  It reacts rapidly with water, hydrolyzing eventually into hydrofluoric acid (HF).  There is the potential for PFIB to form in the MV housing should there be an electrical arc failure, e.g., arc short in MV converters.  The extent and duration of such an electrical arc failure can vary and may not be readily identifiable.  Thus, it must be assumed that PFIB could be present in the FC-77 from the MV housing should it become necessary to drain the unit.  120 liters is the normal volume.

ROOM PREPARATION:   

  Assemble and brief required personnel;

  Have a spill kit close by;

  Open the room doors for good ventilation,  

1.
 Determine what the pressure is within the MV    Housing.   We will attach an external  gauge.  Clues of what to expect can come  from last known internal pressure reading, evidence the relief valve has opened (150 psi), etc. 
1a.
Attach the V1 & V2 valve fixtures to the  top and bottom fill and drain ports. Make sure all valves are closed.      Do Not Open the MV Housing yet.

1b.
On the drain port valve fixture, Attach the vac/pressure Gauge1  to a vertically oriented valve.

1c.
Confirming all valves closed, Slowly open the V2 drain plug in the MV housing with the drain valve fixture.  Check V6 valve is closed.
1d.
Slowly open the V3 valve to Gauge 1 keeping an eye on the reading.
2.
Attach rest of transfer system-refer to schematic.












p.2

2a.
Attach air line to one of the valves V4  on the fill port fixture, use the QD  to attach to a dry N2 supply.
2b.
 Set the N2 regulator to 10 psi.  Confirming all valves closed, Carefully open the fill port to the housing with the port fixture.  Do not open the valve V4,  admitting N2  to the housing,  unless housing is less than 5 psi as determined above.   

2c.
Attach the V5 needle valve and long  ¾” hose assembly to V6 valve on the  drain port  fixture.
2d.
Set  the dip tube into the Receiver Drum and tighten the Swagelok fitting on the ½” dip tube to the appropriate depth. Screw the 2” fitting into the drum.  Attach the ¾” hose to the dip tube with the ¾” QD’s
2e.
Screw the male 3/8” QD fitting with  vac/pressure Gauge 2 into the 

 ¾“ NPT fitting on the drum.
2f.
Fill the Purge Trap Container with water until the level is 1” or so  above the ball  bearings.  The ¾” hose fitting is handy for this.
2g.
Use the 3/8 “ QD’s on the 3/8” hose to attach the Purge Trap to the drum.

2h.
Insert the Fluoride ion detector into the port on the  Purge Trap container, stabilize and zero the reading.
2i.
NOTE:  The exhaust port on the Purge Trap Container CANNOT be hard plumbed to a room  exhaust fan because the negative pressure could collapse the large Receiver Drum.   Simply get the exhaust tube from the Purge Trap Container and room exhaust snorkel into very close proximity.  Gauge 3 will confirm this.
2j.
A SYSTEM LEAK AND FLOURIDE ION DETECTOR TEST should be performed at this time .  Leak check the system from V6 to the purge trap to the satisfaction of the chemist or engineer in charge.
3.
DRAINING THE MV HOUSING
3a.
Turn on the Room exhaust system, pressure in the Purge Trap Container should be 0 psi to slightly negative.   The pressure in this container should remain very close to 0 psi at all times, Gauge 3.
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3b.
Confirm the V5 Needle valve controlling flow to the ¾” hose is closed.  (NOTE: Needle valves are delicate, do this gently with two fingers.)   Open the V6  ball  valve on the drain port fixture to allow fluid flow to the Needle valve.

3c.
Slowly open the  V5 needle valve allowing fluid to enter the receiver drum.  Depending on the pressure indicated by  Gauge 1 on the drain port fixture, control the flow to a reasonable rate.   A reasonable rate would be indicated by the volume of fluid  into the receiving drum and  air/ fumes bubbling thru the Purge Trap container. 
3d.

SYSTEM FLOW INDICATORS:        

Watch the pressure in the Receiver Drum,  keep close to 0 psi

Watch for any distention or depression of the lid on the Receiver Drum.  Adjust flow accordingly. 
Watch for a positive presence of Fluoride ion, this would indicate a positive presence of PFIB.  IF PFIB IS PRESENT BE EXTREMELY CAREFUL, PFIB IS LETHAL.   

3e.
 When the pressure indicated within the MV Housing is less than 10 psi, the N2 supply line, V4,  to the MV Housing  can be opened if it wasn’t already.

3f.
At the direction of the Chemist or Engineering staff, continue the draining process until the MV Housing is empty.  Vacuum purging may be req’d.
3g.  
NOTE:   shutting  V2, V5 or V6 on the drain port fixture MV Housing WILL stop the flow of FC-77 into the drum but WILL NOT stop the flow of air and fumes to the Purge Trap container until the pressure equalizes in the receiver drum.

3h.
IF REQ”D:     To stop air/fume flow into the Purge Trap container:       Close VALVES V5 or V6 on the drain port as above AND DISCONNECT ONE OF THE QD’S ON THE 3/8” HOSE TO THE Purge Trap container.    
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NOTES ABOUT MATERIALS:


Working with flourinerts and hydrofluoric acid requires attention to the materials in contact with these fluids.  Fortunately the HF acid levels are very low so a little more latitude is available.  Buna-N Orings do not work with either fluid.  316SS should be OK with weak HF acid. 

 GOOD  COMPATIBILITY       -

FC-77 – Hard plastics such as PVC, ABS, Acrylics, Polycarbonate, PEEK, PTFE,  316 SS, Neoprene, TYGON 544A, Nalgene 290.  Avoid “rubbery mat’ls, Silicons, EPDM

Weak HF ACID – Neoprene orings, Bronze, PVC, Viton, PTFE.   Avoid most metals, EPDM, Polycarbonate, Silicons
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