COUPP-60 Glycol Handling Procedures
5/10/10
I. Fill degassing tank.

1. As shown in attached flow diagram, a hose is attached at MV41 and placed in a 50 gallon barrel of propylene glycol.
2. Turn on vacuum pump to suck glycol into 90 gallon degassing chamber.
3. The level of glycol in the chamber can be monitored on the level indicating tube L1.  Check the sight glass to be sure that the degassing chamber is not over full and glycol is not being sucked into the pump.
4. An “air sucking noise” should be apparent when the supply drum is empty. Close MV-41.
5. Continue pumping on the glycol for 1 hour after the degassing vessel is full to degass the glycol.
II. Evacuate Diaphragm Tank
1. See flow diagram for valve lineups. The purpose is to remove air from the diaphragm tank prior to charging it with propylene glycol. 
2. Record the empty weight of the diaphragm tank in the log book.

III. Fill Diaphragm tank with Glycol 
A. If bubble chamber is empty
1. Set up valves according to flow diagram.
2. Set glycol pump to manual mode.
3. Use glycol pump to fill the diaphragm tank.
4. The diaphragm tank is 10 gallons and should hold 39 kg of propylene glycol. The weight of the glycol in the tank can be read out from the control system, with an expected accuracy of a few kg.  
5. Pump glycol into the tank until the weight of the tank is not changing (full tank). Record the weight in the log.
6.  Reverse the direction of the pump and put 5 kg of glycol back into the degassing chamber. 
7. Close MV22 to isolate the diaphragm tank.
8. Turn off pump. Close MV 45, MV49
B. If bubble chamber is full— e.g. to replenish glycol lost to slow leaks
	1. Record all valve settings and confirm that system is in “Normal Operation” and is “Compressed”. See P&I drawing for normal operating configuration.
	2. Check that pneumatic pressure is 52 +/-2 psi
	3. Check that piston (ZT6) is in mod range (<3 inches)
	4. Turn off pump
	5. Isolate bubble chamber from pump by closing MV-25, EV-47, MV-26
6. Keep close watch on piston position ZT6 to make sure it is staying in mid range during rest of procedure.
7. 10 psi must be provided at top of degassing tank for pump suction pressure. This should be done with hookup to nitrogen or compressed air bottle.
8. Switch valves to “Fill diaphragm tank with glycol” configuration and fill the tank.
9. Reset valves to normal operation positions.

IV. Evacuate outer vessel and hydraulic lines.
1. Set up valves as shown in the flow diagram.
2. Turn on vacuum pump,
3. Watch for glycol trapped in lines from previous operations spilling into the sight glass. It may be necessary to dump the glycol in the sight glass into a waste container.
a. Close MV76
b. Turn off pump
c. Place waste container under MV77
d. Open MV77
4. Watch the pressure on the vessel  on PI44 and PT2. It should take about 1 hour to pump down the whole system.
5. Watch ZT4. The bellows should come up to slightly over +1 inches before the motion is restrained by the screws in the vessel neck which limit vertical travel. Record the maximum travel in the log book.
6. Close MV33, MV36, MV6, MV12 , MV3 to isolate outer vessel.

V. Test Control Loops and Interlocks.
1. S	et up valves according to flow diagram.
2. Set pump to manual and pump glycol from diaphragm tank into accumulator, recompression cylinder and the recompression hose.
3. Check interlock on PT83-PT3 in the “negative pressure” direction by operating pump in the positive direction. PT83 should not change, since inner vessel is isolated, while PT3 will be increasing as it is pressurized by the pump. The pump should be locked off when PT83-PT3 goes below -12 psi.
4. Check interlock in the “positive pressure” direction by operating pump in the negative direction. Pump glycol into the diaphragm tank until PT83-PT3> 12 psi. The pump should stop.
5. Check OV overpressure interlock
	a. Disable PT83-PT3 interlock using touch screen.
	b. Pressurize the line with PT3 by operating pump in positive direction. Pump should trip when PT3 goes above XXX psi.
	c. Pump in reverse to bring PT3 pressure below 10 psi.
	d. Re-enable PT83-PT3 interlock.
6. Check ZT4 too high interlock.
	a. Pump in positive direction. Manipulate cable connecting ZT4 to the inner vessel neck so that ZT4 reads > 0.5 inches. Pump should stop.
7. Check ZT4 too low interlock.
	a. Pump in negative direction. Manipulate cable connecting ZT4 to the inner vessel neck so that ZT4 reads <-0.5 inches. Pump should stop.

VI. Fill pressure Vessel and Hydraulic Lines with Glycol.
1. Line up valves as shown in drawing. We will use the small diaphragm pump on the glycol handling module to evacuate the bubble chamber outer vessel. Glycol will be sucked into the outer vessel from the bottom, with the top of the glycol bath at atmospheric pressure. 
2. Connect a bottle on the outlet of the pump to collect any glycol that comes through.
3. Keep an eye on the position of the inner vessel at ZT4. Assuming that the inner vessel is under vacuum, the starting position will be with the bellows fully compressed and ZT4 at the minimum (~-2). As the outer vessel is evacuated, ZT4 should come up to neutral position (~0).
4. Watch out that (1) Glycol does not run out—keep looking at the sight glass on the glycol module. If the glycol runs out, air will be sucked into the OV, (2) the OV is not overfulled. Glycol will start to come out through the pump which will make a noise.
5.  When the desired level of glycol has been added, stop the flow by closing MV-49.  If the system is to be left by itself for long, change over valves to “Glycol Maintenance with Empty IV”.
VII. Glycol Maintenance with Empty IV.
1. See drawing for valve lineups, which are similar to the glycol filling configuration.
2. The OV will be closed at the bottom at MV26, which is the first valve on the outside of the water tank. This isolates the bottom of the vessel from the hydraulic system.
3. Vacuum is applied to the top of the vessel through the degassing chamber in the hydraulic cart. If the temperature of the glycol rises, excess glycol should flow into the cart. If the temperature of the glycol is subsequently reduced, the OV will no longer be completely full and may need to be topped off.
4. If power is lost, the vessel will likely come up to atmospheric pressure and air will dissolve in the glycol. The IV will move down by two inches but should be unharmed. 
5. This is the preferred way to leave the system during water filling and any period of time which elapses between water filling and CF3I filling.
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