ALTEX Vehicle Repair and Retrofit for 2002

What Exists Now

The ALTEX vehicle which was deployed in the Arctic in 2001 is currently the only operational AUV at MBARI. It has not been taken out to sea since the Arctic Operations, but has been running on the deck and at least once in the test tank. Some modifications and fixes need to take place before the vehicle is in a “reliable” state. These will be spelled out in this document.

What is Happening to the Tail Section of the ALTEX Vehicle

Two BCR connectors on the aft j-box corroded and need to be replaced along with their CCP counterparts on the oil-filled cables. The dry end of the shore Ethernet cable needs to be re-terminated. These repairs need to be made to support the work of Paul Chandler. Acoustic measurements need to be taken in the test tank and out at sea sometime this summer, because Dr. Chandler is only employed for a short period of time. Therefore these fixes need to happen soon. This work is currently being done by EE Techs and shouldn’t impact new vehicle build.

What is Happening to the ALTEX Science Payload

Dr. Chavez’s CTD project with the AUV was directed to use the ALTEX science payload and to modify it to do the initial runs for at least this year. Originally the date for initial sea trials with this modified payload was scheduled for July 2002. Therefore modifications need to be made to this payload in the first part of the summer. These consist of repairing and calibrating the CTD sensors, replacing a flow sensor, modifying and mounting a new ISUS instrument, integrating an HS2 instrument, and construction of a new foam pack. A structural modification to the nose needs to be made for compatibility with the launch and recovery system on the Zephyr in the fall.

At this point, Luke Coletti/Hans Janach have designed and fabricated a shallower ISUS housing to support this mission. A bracket for the HS2 has been designed and software driver has been written. The other tasks are still outstanding.  

What is Happening with the Ryan/Haddock Ocean Complexity Science Payload

The sampling program Steve & John has proposed will require two additional sensors to be intergrated into the AUV. Steve’s work requires a UCSB-developed sensor called a bathyphotometer. This sensor will require mounting brackets, electrical cabling into the ALTEX science payload, and a software driver. Bathyphotometer  sensors were mounted on older Odyssey vehicles for the MUSE Cruise of 2000, so the software task is completed and requires testing only. Mounting brackets and cabling need to be designed and integrated. John’s work will require a LISST particle analyzer to be integrated, along with a pump to feed the sample chamber. This sensor will also require mounting brackets, cabling, and a software driver. These sensors need to be integrated into a current Dorado vehicle so Dr. Ryan and Dr. Haddock can collect their data with an AUV. The next scheduled cruise (Ocean Complexity) for these two scientists is from the RV Point Sur from August 20-27, 2002, with subsequent proposed cruises in 2003 and 2004. We estimate 5 days of sea trials supported by the RV Shana Rae would be needed to validate the systems are working.

What Needs to Happen to Support the Ocean Complexity Cruise for Ryan/Haddock in August 2002

First and foremost the above four tasks need to be completed with adequate testing performed in the test tank and at sea. The testing at sea would most likely be supported by the RV Shana Rae, since the RV Zephyr is not ready for AUV operations. A few tasks specific to the RV Point Sur are at hand for this summer. A new tracking pole needs to be engineered, constructed, and mounted. A reasonable and reliable launch and recovery solution is needed for a vehicle the size of the current Dorado. There are also the usual pre and post cruise tasks like building up spares kits, crating equipment, mobilization, and demobilization. Also 5 guys (Hans Thomas, Mark Sibenac, Robert Furmond, Rich Henthorn, and Eric Nelson) will be out to sea for a week on the cruise.

The tracking pole constructed for the MUSE 2000 cruise proved to be too flimsy for regular use. This was due to both an improper selection of pole material (Aluminum) and insufficient bracing. A new pole design has been initiated, using steel piping and a mounting bracket which more securely ties into the deck and gunwale. 

Launch and recovery from the Point Sur will utilize a single point lift from either the vessel crane or A frame. Two concepts are currently being evaluated. The first concept would entail launching the vehicle using slings which attach to the nose and tail lifting eyes, with line triggered releases to free the vehicle. Recovery of the vehicle would utilize slings made up to the vehicle, and housed in a velcro-closed canvas tube attached to the top of the vehicle. These slings would be affixed to the nose and tail lift points, and be enclosed within the tube. A small bight of line would be left out of the tube, providing a point which could be grabbed from the deck of the ship using a boat hook. The slings would then be connected to the crane for the lift for completion of the recovery evolution. Lau

The second concept would entail designing and building a single point lift bail of sufficient strength to lift the entire vehicle. This bail would be used for launching of the vehicle. During recovery, the ship would approach the vehicle and the bail would be hooked with a lifting line from deck using a boat hook. The major challenge with this lifting arrangement is providing sufficient internal bracing to handle dynamic lifting loads. Bluefin has designed a frame as part of their work with Thales, and this might be adapatable; alternatively, given the relatively light weight of our payload for this mission, a lighter duty lifting frame would also suffice, with the benefit of lower weight for more payload.

What is Happening in the Future

Dr. Haddock is being funded by AOSN to do more bioluminescent studies from AUVs in the next couple of years. These efforts will most likely happen from the RV Point Sur as they have in the past. Therefore the work we do to build a tracking pole and design a launch and recovery system for this boat will have multiple uses.

What Other Projects Will be Compromised This Summer From Supporting the August Cruise

Hans Thomas and Mark Sibenac will be spending about a month of time each to design mounts, integrate, test the bioluminescent and bathyphotometer sensors, and deploy them out at sea. Some mechanical engineering, shop, and tech time will also be required to support the cruise. Two new Dorado class vehicles will be compromised by this work. The first, a DMO vehicle, is needed as soon as possible to begin running transects to M1 for Dr. Chavez’s project. Development for this vehicle is being held up by wanting to integrate long-lead items like pressure tolerant batteries. Dr. Chavez points out that regular AUV CTD transects from C1 to M1 should be running by January 2003. The second, an engineering vehicle, is needed to develop the multibeam sonar package. From recent conversations with Reson, delivery of the sonar is being pushed off into the future again. The earliest delivery date is now October 2002.

Task List

Core Vehicle (scheduled to happen already for acoustics tests)

Replace O-Rings on all connectors (2H AUV Specialist)

Replace Shaft Seal on prop (1H AUV Specialist)

Fix Shore Ethernet connection & leaky dummy connector (2H EE, 2H EE Tech)

AFT JBOX 

1. Replace J1 BCR (Impulse MHDL 26) (2H EE Tech)

2. Replace J2 BCR (Impulse MHDL 8 pin) (2H EE Tech)

Bus Cables

1. Replace J1 CCR (Impulse MHDL 26) (2H EE Tech)

2. Replace power J2 CCR (Impulse MHDL 8 pin) (2H EE Tech)

CTD Science Payload (scheduled to happen already for Chavez project)

Fix Flow sensor (1H EE, 1H EE Tech)

Mount ISUS (2H ME Tech)

HS2 Sensor

1. Design sensor mount (8H ME)

2. Mount sensor (4H ME Tech)

3. Connect to J-Box on DCON housing (8H EE)

4. Write software driver (40H SE)

Calibrate CTDs (Get cage fixed) (2H CTD Tech)

Get new foam pack poured and fitted (8H AUV Supervisor)

Upgrade ADCP driver (24H SE)

Ryan/Haddock Science Payload

BioLum Sensor

1. Design sensor mount (8H Hans)

2. Assemble into battery mid-body (4H Hans)

3. Connect to battery J-Box (4H Sib)

4. Test & integrate software driver (4H Rich)

LIIST Sensor


1. Design Pump assembly (8H Hans)

2. Assemble Pump into battery mid-body (16H Hans)

3. Design LIIST mount (8H Hans)

4. Assemble LIIST into battery mid-body (16H Hans)

5. Connect to battery J-Box (4H Sib)

6. Write software driver (24H Rich)

7. Connect pump to battery J-Box (2H Sib)

1 week of sea trials off of the Zephyr or Shana Rae (40H x 3 men Sib, Hans, Robert)

Boat/Cruise Mods (for Ocean Complexity Cruise, August 2002)

Build up spares kits (16H x 2 men Hans, Sib)

Launch & Recovery system worked out for Point Sur (40H Hans, Robert)

Build up single body cart (useful for other vehicle operations) (16H ME Tech)

Build & buy decent battery sphere changeout stand (8H Robert) 

Tracking pole needs to be constructed and mounted (40H ME, ? shop)

Crate/DeCrate for Point Sur (16H x 2 men Sib, Hans)

Mobilize/DeMob. Point Sur (16H x 2 men Sib, Hans)
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