4km Deep ESP Punch List
In preparation for Juan de Fuca cruise

June 15, 2009

DWSM Issues
Oil 

OBSERVATIONS

1. The DWSM pressure gradually increased over time, but seemed to taper off. Each side showed similar effects when isolated. This indicates that it was not a leak, but something is off gassing or the pressure housings are creeping. The volume change would need to have been significant which points to off gassing. We hypothesize that the silicon oil (slowly) absorbs significant amounts of gas. The cold likely helps the absorption. If it is maintained at high pressure and quickly decompressed, that absorbed gas will slowly boil out of solution, raising pressure in the DWSM during sampling. 
2. The IEP started over-currenting. This could be due to oil thickening in the cold, or blockage of the flow.
POSSIBLE ACTIONS

1. We need to inspect and test the air bladders. It’s likely that the air entrainment and degas was only in the air bags. 
2. We can go to an oilless and gas impregnable compliance bag and eliminate the absorption of the air cushion.
3. We could try preparing the system before diving by pulling the oil well below atmospheric to off gas, and then vent that off. 
4. We could hold the deployed system in decompressed state most of the time.

5. We can pause sampling to decompress additionally if needed. This control will likely be needed anyway if the sample is offgassing.
6. Need to check pressures when seeing an overcurrent. The pump may be running fine.
7. Additional cold testing for current baseline of IEP (and other pump) current draw.

8. Higher volume IEP will reduce the viscous drag on the pump, but maintain flow rate.
Pressure Sensors:

OBSERVATIONS

1. DWSM pressure sensors altered their readings 40 - 60 psia.  Both zero and span were changed. The zero went up, not down.  So they would have had no trouble reading a vacuum even if we had not adjusted the zero upwards.  (Assuming they reliably behave this way)
2. Before accepting recalibration calculated against the core's pressure sensors, software must first establish that the sphere's intake pressure isolation valve is opened. (This was the source of the cal errors we observed) 

3. The pressure reading on the resample side is affected by high current draw when the high pressure pump labors. 
4. We have no spare transducers. Lead times are long.
POSSIBLE ACTIONS:

1. Having the ability to monitor pressure while decompressing DWSM would eliminate the requirements for an accurate pressure/volume formula and a way to bump pressure up by small amounts.
2. It would simplify software somewhat if there were a direct indication of whether the pressure isolation valves were opened or closed.  However, the method for testing this indirectly (by precharging the intake before sampling) is reliable and already is coded.
3. We should test alternate isolation valves for a better range of re-opening. (current ones close at 75 psi, and open <10 psi)
4. We can easily add a limit switch to the valves. Can the core read a contact switch, or additional non-contact like the puck beam sensor?

5. Get new transducers that can compensate for the temperature changes.

6. Buy new (or at lest spare transducers)

HPP Pump:

OBSERVATIONS:

1. The High Pressure Pump can pull pressure down to about 10 - 12 psia in DWSM if the ambient is 2700psia
2. We've found no way to raise the pressure in DWSM by a small, controlled amount.  Opening to the High Pressure Pump does not reliably bleed any oil by its seals.  Spinning by the restrictor orifice bumps the pressure up by about 200 lbs when starting from ~ 30psia.
3. The best formula we currently have for describing the relationship between pressure and volume change in the DWSM bells underestimates the amount of volume change necessary to affect a desired pressure change at high pressures and it overestimates the volume change necessary to affect desired pressure changes at low pressures.
POSSIBLE ACTIONS

1. Contact switches can be mounted on the over pressure valves to indicate their state. We need a place in the sphere that can read them. We have alternate valves should be tested for close and re-open pressures as well as full shut-off pressure. 
2. The ability to monitor and servo to a reliable pressure signal would eliminate many of the software loop patches. 
3. The equation does not take into account air absorbed into the oil, and needs changes. We can simplify it. 

4. Having the pumps servo to a pressure signal is the best way to go.
5. The restrictor valve can and should be turned down more. 
6. If we can establish that the 10 - 12 psia number is independent of ambient pressure, it could be used as a calibration reference point before trying to open to the core.  This technique should avoid tripping the Intake pressure isolation valve in the first place. 
IEP Pump:
OBSERVATIONS:

1. The Intake/Exhaust pump is overcurrenting (>2000mA) when pumping oil at 2C and high pressure.  These errors occur after the pump is up to speed, not as it is accelerating.

2. Oil thickening or clogged / pinched flow may be to blame.

POSSIBLE ACTIONS

1. Possible fixes are lowering the maxSpeed and/or reducing the maxPWM on this pump. 

2. There is also a possibility that this is due to blockage or pinching of water tubes. We should check pressures when this occurs to see if the pump is generating the appropriate pressure
3. Inspect Resample Bag. We had trouble emptying that at the surface.

4. A larger volume IEP pump would reduce the viscous drag, but maintain flow rate.

Elevator Issues:

Acoustic Modem:

OBSERVATIONS:

1. The acoustic modem works reliably only when the ROV is out of the water the boat is directly over the DWSM. 
2. The bottomside modem's internal batteries discharged after only 2 days of (fairly heavy) use. When partially discharged, the modem can only receive -- it resets as soon as the transmitter is energized at full power. 
3. Our unbaffled transducer/deckbox combination could hear the ROV. Neither DWSM nor the ROV could hear our squacks.  This may be due to the noise of the ROV. This may be due to multi path from the surface.
4. Check the battery voltage against the operating spec’s. There may be something wrong with the modem.
POSSIBLE ACTIONS:

1. The acoustic modem is not suited for making programming changes :-)
2. Limited use of modem is needed to maintain minimal power for acoustic release.
3. Elevator powering of modem is possible.

Elevator
OBSERVATIONS:

1. The Deep ESP Elevator sat low in the sediment.
2. Modem and beacons are vulnerable from the ROV setting on it, and lines tangling at the surface.

3. Recovery lines tangle at the surface
4. The ROV does not always have a drawer to place the wet-mate dummy plug into.
5. Towing the elevator by pulling on its top tends to flip it sideways. 

6. The PI cable can damage the fitting and flood the sphere if it is pulled.
7. The elevator does not have good bumpers.
POSSIBLE ACTIONS

1. Make taller and/or wider feet, if we think this problem needs attention.
2. Do not release recovery line during dive.
3. We need a strain anchor on the Platform Interface minK connection.
4. Modify connection so it pulls free from the ROV.
5. We need better bumpers around the elevator to avoid damage in higher sea states.
6. We should investigate an easily accessible tow point lower on its perimeter -- perhaps two or more to form a bridle. But it would make it a 2 point lift.
7. We should talk to the ship crew about this, and see what they suggest. 
8. We could place a dummy plug mount on the elevator.
9. We should put a cage around the modem and beacons.
Pressure Housings
OBSERVATIONS

1. Takes a long time to close the sphere, with risk of doing it wrong.
2. The vent ports on the sphere show signs of damage. The relief vent fitting may not seal well to the existing fittings.
3. The Al bell housing show some pitting on the outer o-ring. The source of the pitting is unclear. 
POSSIBLE ACTIONS

1. Investigate spring tensioned cam fasteners. 

2. Need to inspect ports closely. They may be corrosion or wrench marks.
3. Spares are available, but will need to be installed
4. Need to inspect bells more. It may be corrosion; it may be the anodizing flaking off not sure. Due to the groove geometry it may not affect the sealing.
5. This is a double o-ring face seal, so it has a redundant seal. There are no spare housings.
Elevator New Development

Acoustic weight release
1. I think this is critical.
2. Can we get the modem modified and back in time to setup and test?
3. Parts need to be detailed and built, assembled and installed on the elevator, then tested.
4. Additional drop weights may need to be made.

Wand Assembly
ISUS integration

1. Will it be ready for JdF? 

2. Is it critical for JdF?
Toxicant/Flush bags

1. Are they critical for Juan de Fuca?

2. Need to make hangers and mount on elevator
3. Need to develop, build and test Ambient solenoid valves

4. Need to plumb to valves, then purge and test the system
Ambient Solenoid Valves

1. These are needed for the TOX/flush lines, but are they needed for a non-TOX wand?
2. Need to be fabricated, tested, and installed
3. Need to have cables terminated to the valve connection.
4. Can mitigate risk by failing to sampling position 
Testing Environment
1. We need a pressure interface to appropriately test the system under pressure and cold.
2. Many of the pieces are here, but it will take time to build and get functioning.
3. Will likely still require manual pump up and segmented operation.
4. May not simulate the full restrictor recompression.

Software

1. What needs new coding?

ESP Core Issues:

Manipulator
OBSERVATION: 
1. The ESP core hand could not grip the puck. This ended the mission. 

POSSIBLE ACTIONS:

1. We have seen a similar problem with hands on other ESP cores. Do we have a fix?
