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Objective  Acquire 1500 km of oceanographic quality science data along the 1300 m isobath north of Svalbard.

Planning
1. 12 months before the expected departure date of the surface support vessel the proposed flight profile of the vehicle for the ALTEX mission will be documented.  The horizontal track of the vehicle will be an eastward trending track centered upon the 1300 m isobath north of Svalbard with some cross track excursions.  The cross track excursions will be oriented alternately 45 degrees north and south of the median direction of the vehicle’s track.  In the best case the vertical profile of the vehicle’s flight will be a continuous sawtooth pattern between 50 and 500 meters.  Daily excursions to 1500 m will be incorporated into the flight profile.

2. 12 months before the expected departure date of the surface support vessel the proposed science payload of the vehicle for the ALTEX mission will be documented.  It is expected that some subset of the sensors (or slightly modified versions thereof) forming the science payload of the Healy-01-03 expedition will constitute the science payload for the final ALTEX mission.

3. 9 months before the expected departure date the proposed vehicle configuration will be documented.  Onboard energy storage requirements and capacities will be calculated and the proposed flight profile modified as necessary.

4. 6 months before the expected departure date a 48 hour mission with the expected flight profile of the vehicle in its arctic configuration will be run in Monterey bay.

5. 3 months before the expected departure date the dialogue will be opened with the designated logistics and shipping companies.  Healy-01-03 shipping numbers can be referenced for preliminary planning purposes with modification based upon the new vehicle configuration.  Additional lead times may allow for surface shipping of most items.

It is expected that the vehicle configuration for the 2003 mission will be battery powered – a neutrally buoyant 66 inch midbody with Lithium primary batteries will have the capacity of 75 kW-hrs.  Secondary battery packs of the same mass in the same housings will be used for the initial checkout operations.

Pre Departure Vehicle Preparation

The advance vehicle preparation team will meet the vehicle and support equipment shipment one week prior to departure, allowing for vehicle assembly, deck testing and contingency.   Depending upon state of the vehicle after shipping, the availability of heavy lifting gear at shore accomodation, and access to seawater, the test team may or may not be able to complete the final ballast and trim adjustments prior to boarding the support vessel.

Upon arrival of the support vessel in port the following tasks will be completed:

1. Assemble and deck test vehicle.

2. Complete ballast and trim check of vehicle.

3. Install vehicle operating station in science lab.

4. Install vehicle tracking equipment.

5. Install vehicle launch/recovery system.

6. Install science and engineering support equipment.

7. Secure all equipment for sea.

The team departs the dock with a system identical to that which they have run before, about to run a mission with a known profile at a known location.  

Checkout Operations

In protected water within 24 hours transit of port the ship is stopped and the vehicle deployed in order to test its systems and control at sea.  There have been no changes to the vehicle configuration since its last set of operations and  the ballast and trim checks have been completed prior to departure.  Vehicle performance and science payload data are checked and any discrepancies analyzed, repaired if necessary and retested.  The team leaves the area of checkout operations with a system that is fully qualified as far as it is possible to test.

Transit to Launch Site

Following completion of the checkout operations the ship transits to the intended starting point of the mission.  Available imagery of ice conditions is downloaded and analyzed en route to aid in the search for an appropriate launch location.  Upon arrival in the vicinity the ship begins a search for a suitable ice free launch zone.  A two person team commences vehicle checkout with the vehicle on shore power.  Pre launch rigging of launch recovery system is completed.

Launch

If sufficient open water is available at the launch site the vehicle will be deployed and then launched using the open water launch sequence.  If only limited open water is available the vehicle will be deployed and then launched through an ice hole (perhaps generated by the ship) on a fixed line with a remote release or by a small ROV with manipulator.  This launch sequence will have been practiced and proven in Monterey Bay during qualification missions.

Mission 

(This section lifted from JGB ConOps written prior to Healy-01-03.  Probably needs revision)

Launch of the AUV will be in the region NE of Svalbard,  as far east as is possible given ice conditions.  This will probably be about 83N by 30E.  The AUV mission is designed to take 11 days at 150 cm/sec (no currents).  It starts at the east side of the Yermark Plateau, and continues into the Svataya Anna Trough.  

Figure 1 shows a candidate 11-day course.  The AUV executes 25 km half-width zigzag centered roughly on the 1300 m contour, with 50 km between mean-course crossing points.  The AUV gets part-way into Saint Anna's trough before running out of power.  It could get further into the trough by having a 75-km crossing interval, but this may be too-wide a spacing along track.  If we stuck with the 50-km crossing interval, it would take 15 d to transect right of the mean course), this works out to one downcast every 35-36 km of horizontal AUV track for the course in Figure 2.  Since the horizontal AUV speed is 147.7 cm/s, this is one downcast every 6.65 hr the trough which exceeds the design goals for the vehicle.

The AUV would travel at 150 cm/s and would continuously profile the water column from 400 m to near the surface (50 m would keep us safely below ice).  The dive angle (up and down) would be 10 degrees, yielding a vertical yo-yo period of 45-51 minutes.  Jim Overland suggested the AUV take one deep dive per day, up to 1500 m.  Clearly this is high priority data, and would need to be sent in the first data transmissions.  The deep yo-yo could be at a pitch angle of up to 30 degrees.  

At the top-side of the deep yo-yo, the vehicle will search for thin ice, and launch an ice buoy.  Only 50-60K of data can be transmitted per buoy per day, with reliability of 80-85%.  The vehicle will likely generate more than 150 MB in the period between buoys.  If we were to adopt Ned’s zig-zag paths, our highest priority data transmissions would be to send 1-m values on the yo-yo downcast at 4 points on each zigzag - the starting point on the mean course, the end of the first zig, the next mean-course crossing point and the end of the next zag. Because of the zig-zag nature of the course and because its half-span is 25 km and its crossing interval is 50 km (i.e. the actual course is 45 deg to the left or right of the mean course), this works out to one downcast every 35-36 km of horizontal AUV track for the course in Figure 2.  Since the horizontal AUV speed is 147.7 cm/s, this is one downcast every 6.65 hr.

The team will monitor the progress of the vehicle via the ARGOS transmissions from the data buoys – comparisons between intended and actual waypoints will allow computation of crosstrack drift and updates of vehicle position estimate.  The vehicle will have the ability to determine whether or not ice is overhead – if open water is found along the mission path then surfacing for GPS position update and ARGOS telemetry will allow for additional updates to the shipboard monitors.

Loiter

Upon launch of the vehicle the ship will remain on station until it is determined that the mission has started properly.  The vehicle might start with an out-back sequence in order to allow for a small amount of tracking data to be acquired and the possibility for acoustic abort.  The vehicle might be programmed to execute a short out-back sequence and then abort unless an acoustic command is received.  The launch of the first data buoy after a relatively short run (hours) would also serve to increase the confidence of the shipboard monitors that the mission has commenced properly. 

Upon determination that the mission has properly commenced the ship will move on to its secondary science sampling program, probably along the intended track of the vehicle.  The sampling stations will complement the sampling of the vehicle, serve to ground-truth the data acquired by the vehicle, and allow the ship to remain in the intended vicinity of the vehicle.  Transmissions from the data buoys will be monitored from the ship (via satellite or helicopter if necessary).  Secondary science sampling will terminate and search for the vehicle will commence upon negative buoy contact.

Recover

The final leg of the mission will be an extended run to an ice free waypoint.  This waypoint will be selected based upon satellite imagery prior to the vehicle launch with a contingency based on worst-case ice drift during the course of the mission.  The vehicle will surface and commence ARGOS and RF beacon transmission upon arrival at the wayoint.  The ship will be at the expected rendevous point prior to the vehicle’s arrival and will commence search operations.

