High Risk Issues (regardless of configuration)

Acoustic Noise

Vehicle self noise in the 7-24 kHz band is critical to navigation performance. The LBL band is from 7-15 kHz, the USBL from 19-27 kHz, and most modems operate in the 7-12 kHz band. In the past, LBL performance was poor, with a interrogation distance in shallow water that averaged approximately 1.5 km. Horizontal channel USBL performance was limited to about 800 m in shallow horizontal channels, although longer interrogations (> 1 km) were seen in the arctic; vehicle depth in this case was 50m.

An additional concern is vehicle noise in the 300-400 kHz band. Both the DVL and the sonar operate in this portion of the spectrum. Acoustic performance to date for the DVL has been good, with bottom lock being achieved at ~180m.

Acoustic Synchronization

At this point, all navigation solutions employ a 300 kHz DVL for precision dead reckoning or INS aiding. There is no analytical or empirical data at this point to know if the DVL and the multi-beam sonar are broadband enough to interfere with each other.

1 PPS timing

The current multibeam architecture requires a 1 pulse per second timing pulse to synchronize time tagging of the data. This pulse must be provided by the vehicle computer section. Drift for this pulse remains unspecified by Reson. We need to specify the precision of this pulse.

Acoustic Modem Integration

Acoustic modem performance could be key to the success of the multi-beam mission. To date, Bluefin has had significant difficulty integrating a Datasonics modem into their vehicle. Issues have been acoustic interference/synchronization with the sonars, and electrical/acoustic interference with other vehicle systems.

LBL Performance

Our LBL performance to date has been poor. This could be due to many things (see acoustic interference above). Other issues, such as transducer placement, might also be playing a major role. 

Trackpoint Performance at > 2000 m

We have not successfully operated our trackpoint II system at slant ranges greater 1200m (this range was only achieved once in the arctic). We have high output beacons which might allow longer range performance, but this remains untested.

Cabling

Vehicle cabling is currently highly complicated, and a rework is planned. There are lead times associated with connectors, cable stock, and penetrators which need to be factored into the schedule.

Vehicle Build

We currently have tailcones, hulls, and spare glass housings in house. Other elements (cabling, connectors, other housing, modems, etc) still have to be spec’ed and procured. Long lead items need to be identified very early.

Deck Handling

Currently, DMO will not be able to support deck loading of the vehicle until late august or early September. This will limit testing, as the vehicle will have to be towed in and out of the harbor. Use of the Shana Rae with the ramp LRS might be considered.

Obstacle Avoidance

Near botton obstacle avoidance performance needs to be spec’ed. Sensors for this are probably COTS items, and software exists to support them, but a failure in this system might be critical

Tailcone Fixes

Both MBARI and now Bluefin are experiencing failures of the potentiometers which are used in the tailcone linear actuators for position feedback. For a long time, we have talked about replacing these with hall effect encoded brushless actuators. Now might be the time to take this on. 

Energy Systems

We need to make a decision on this ASAP, and begin working with a vendor to develop a new energy system. The current Silver Zinc systems requires major vehicle disassembly to service the batteries. Performing this on the Zephyr, which lacks a dry/protected area to maintain the vehicle in, will be very unsafe.

