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Objective  Acquisition of survey quality bathymetric and sub bottom data.  

Precruise Preparation

Preparations may start several days in advance of the proposed mission date.  Approximately 24 hours are necessary to preflight the vehicle in a configuration in which its operation has already been operated.  

The vehicle has been assembled, tested, ballasted, and trimmed.  Test missions on deck and in the test tank have been conducted in order to confirm vehicle functionality.  Data acquired during test missions have been inspected and ground truthed to the extent possible.  

The survey site has been communicated to the ship’s crew and appropriate transit and departure times have been calculated.  Any necessary ancillary gear for the mission has been assembled and tested.

The intended survey mission has been communicated to the vehicle operations team and the mission has been scripted, simulated and the results reviewed by the mapping data team.  Any changes are implemented and the mission re-simulated.

By the end of the working day prior to the date of the intended operation the following tasks have been completed by a two person vehicle operation team with assistance from a two person ship operations team and science party as necessary.

1. Battery pack charged and installed.

2. All vehicle subsystems deck tested.

3. Deck mission run, payload data inspected for consistency.

4. Survey mission scripted, simulated, and checked for accuracy.

5. Test vehicle tracking equipment aboard the R/V Zephyr.
6. Test vehicle operation station aboard the R/V Zephyr.
7. Install vehicle launch/recovery system.

8. Load vehicle aboard ship, prepared for launch.

9. Secure all equipment for sea.

An hour before the ship’s intended departure time the following tasks are completed by the two person vehicle operations team:

1. Vehicle subsystems tested.

2. Vehicle tracking and operations stations powered.

3. Launch/recovery system rigging checked.

4. Log started for the day’s operations

The two-person mapping data team simultaneously confirms the operational status of the mapping payload and the ship leaves the dock after all systems’ status are confirmed.

Survey Mission:  Local operation

The R/V Zephyr departs the dock at 0700 for the survey site.  The vehicle is in its cradle on shore power, with navigation systems initialized.  Upon arrival on site the vehicle is deployed from the launch/recovery system, status and tracking are confirmed with a 10 minute, out and back mission, and the survey mission is initiated.  The ship remains in proximity to the vehicle via the tracking system.  Acoustic communications allow a snapshot of the mapping data to be uploaded to the ship to confirm data quality, and sonar settings to be changed while the vehicle is at depth.

The vehicle ascends to the surface upon completion of the survey.  The vehicle is recovered to deck, and the shore power cable is connected.  Data is downloaded to the mapping team’s shipboard computer while the vehicle battery charging commences and the ship transits to harbor.  Upon arrival in Moss Landing the vehicle is secured for the evening in preparation for the next day’s operations.  Any vehicle or data issues are brought to the attention of the operation’s team and repairs or swaps implemented before personnel depart for the evening.

A standard set of data products will be produced, and the quality of the AUV data will be assessed.  Three days after the mission a concise cruise report will be completed noting results of the mission and any special circumstances regarding the mission.  The cruise report will be internet accessible and will become part of the vehicle’s operational record.

Survey Mission: Remote or extended operations

The vehicle operations team is augmented by an additional vehicle operator, for a total of three people.  The mapping data team consists of two persons.  

Total personnel:

Vehicle operator 1

Vehicle operator 2

Pit crew 1

Data team 1

Data team 2

Upon arrival on site the vehicle is deployed from the launch/recovery system, status and tracking are confirmed with a 10 minute, out and back mission, and the survey mission is initiated.  The ship remains in proximity to the vehicle via the tracking system.  Acoustic communications allow a snapshot of the mapping data to be uploaded to the ship to confirm data quality, and sonar settings to be changed while the vehicle is at depth.

The vehicle ascends to the surface upon completion of the survey.  The vehicle is recovered to deck, and the shore power cable is connected.  Data is downloaded to the mapping team’s shipboard computer while the vehicle battery charging commences.  Data download and battery charging are complete within 6 hours of recovery of vehicle to deck.  The ship positions itself at the site of the next launch during the 6 hour vehicle turnaround time.  The vehicle is redeployed for the next survey.

The following chart is based upon a 12 hour survey mission with a 6 kW-hour battery pack which requires about 6 hours to charge.  It is a rough timeline of how continuous survey operations might proceed on the R/V Zephyr.  The pattern approximately repeats itself after 4 days, but requires vehicle operators to work midnight to noon on the first day and then noon to midnight on the following day.  It remains to be seen if this is sustainable.

Elapsed time
Mission

Personnel

Tasks


00:00

survey 1 commence
Vehicle operator 1
launch, confirm vehicle status






Pit crew 1

assist with launch






Data team 1,2

confirm data at surface

02:00

vehicle at depth
Pit crew 1

goes off watch






Vehicle operator 1
monitors tracking






Data team 1,2

confirm at depth, off watch

12:00

survey 1 complete
Vehicle operator 1
recover vehicle, off watch






Pit crew 1

recover vehicle

12:30

battery charge

Pit crew 1

tether attach, charge, rerig



survey 1 data 

Data team 1,2

QC data

18:30

survey 2 commence
Vehicle operator 2
launch, confirm vehicle status






Pit crew 1

assist with launch






Data team 1,2

confirm data at surface

20:30

vehicle at depth
Pit crew 1

goes off watch






Vehicle operator 2
monitors tracking






Data team 1,2

confirm at depth, off watch

30:30

survey 2 complete
Vehicle operator 2
recover vehicle, off watch






Pit crew 1

recover vehicle

31:00

battery charge 

Pit crew 1

tether, charge, rerig



survey 2 data

Data team 1,2

QC data

37:00 

ready for next survey

The pattern approximately repeats itself after 4 days, but requires vehicle operators to work midnight to noon on the first day and then noon to midnight on the following day.  It remains to be seen if this is sustainable.

