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1. Deployment
Two body deployment went OK.

1.1. Need pad eyes for tag lines on ESP base and bale

1.2. Need a swivel on the ESP lift point

1.3. Slipping the ESP too deep creates some risk that quick release/slip line will foul on recovery.  This can probably be addressed by increasing the slip line angle and using a sinking line

2. Profile to 37m

Went OK including transition/change of direction at flange

2.1. Would be nice to payout/in faster

3. Depth hold

Didn’t go OK.

3.1. Brake didn’t hold

3.1.1. Need to test brake against its specs

3.2. Need tension control

3.2.1. Duh

3.2.2. Plan is for an outer loop servo-ing on depth controlling the Elmo in current mode.

3.2.3. Can be tested to first order in the tank with “wave simulator”

3.3. Might need a level wind mode that is only driven by cable L/R sensors and doesn’t include a base level wind speed driven by winch speed (I think)

4. Recovery

Went kind of OK

4.1. Need to address twisting of recovery cable which wraps the recovery line up with the E/M cable: swivel?, cable grip?, torque balanced recovery line? Grease the crane hook?

4.2. Tag lines should probably go on before the load is taken on recovery cable/line

5. Software 

Basic framework works well

5.1. Need to detect when radio link breaks and set “all stop”

5.2. Really need to spend more time on the FMEA.

6. Buoy Design

6.1. Should we investigate the pros/cons of a bigger buoy?

6.2. Need to analyze low amplitude, “high” frequency waves and compare against deployment data.

7. Winch Design

Works OK

7.1. Need to heat treat motor mount

7.2. I’d like to make the cable L/R subassembly a littler more robust and move to a sensor that measure actual cable deviation from straight up/down e.g. an analog output inductive proximity sensor.

7.3. Need isolators between aluminum and stainless in several places e.g. load cells
8. Battery Cases

Seem to be OK

8.1. Paint them?

9. Electronics

Basically OK

9.1. Need to measure power draw

9.2. A bigger box would be really nice

9.3. Need to monitor 48VDC power or better yet switch to a single battery bus voltage with isolated DC/DC converters
9.4. It would be useful to be able to run the system while charging

10. Shipboard software

Labview software worked pretty well

10.1. Needs to be cleaned up and a few more graphs added

10.2. Is it worth integrating the User Interface telnet session into the Labview VI?

10.3. Need to scale load cells properly for lever arm and calibrate against known loads or reference scale.

11. Control Algorithm

What is there works OK

11.1. Need to characterize and tune levelwind servo loop

11.2. Need to better characterize correct EOT sensor positions and fix it more permanently

11.3. Need tension control

11.4. Need depth hold

11.5. Need to investigate the pros/cons of using Elmo position/velocity/torque modes for profiling.

11.6. Might be more effectively implemented as a state machine

