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Primary need is for the instrument to be simple and reliable. 
Focus on the Station M objectives. Shallower testing or adding Charlie’s objectives could add complexity. 
Will need to be able to get off the bottom.
Drag penalty for scuttling foils is 10% power usage hit. Note this estimate does not account for whether it’s 10 lbs heavy. This estimate was based on current speeds much higher than found at Sta. M.
Will wheels be needed for getting off the bottom? Will they get stuck in the mud? Wheels complicate things. Bearings seize and could fill with mud.
Can the vertical thruster generate 30 lb force and pay the drag penalty?
Variable buoyancy: @4000 m depth, 18000 J / lb of buoyancy change. But that’s 100% efficiency. 
In an 18 hr mission there will be a 5% hit to total sampling time.
Possibility: drop weights (diatomaceous earth, gumballs, glass beads), and then flood vessel slowly. That vessel will need to be able to withstand 4000 m depth. 

How can we test/model this? Do we need to build it to try it?
What about building a landing strip it can home in on, so as to avoid some of the scuttling problems?
There’s a concern if there’s no variable buoyancy. What if it topples on its side and is unable to run up?
Valve + weight drop could be very testable and reliable through good design and redundancy.
Make sure it can drop weight while on its side.
This is testable and tractable on shore. Don’t need to be at Sta M to test it.
Note- Sta. M has no hypoxic zone
How much will this weigh after six months?
Why is docking so risky? Aren’t we just trading variables?
· Homing
· Mechanical Latch
· How much has been done before? 
· What if we made a series of multiple single-use, breakable latches? 
· There’s scientific value to being off the bottom 
· Less risk of dirt getting where it shouldn’t be. There’s still the issue of oil loss. Shaft seal and silt is a big issue.
· Docking to a wire is not the highest risk option out there.
· Put a stop on the wire to keep it from floating up.
· On wire it can tare/position/adjust buoyancy before each mission.
· Add more thrusters? 
· Pump for variable buoyancy?
· VBS out of house?
AUV takes three orders of magnitude more measurements than Rover
What is the long-term viability of glue joints? Other components? Oil leakage issue? Can we decrease oil loss by increasing shaft diameter (though this takes a friction hit)ARS shells? Joining rings, band clamps can be sourced. Currently inner rings are powder-coated aluminum (we’ll need ti. Ti and Plastic are proven to work well at Sta. M). Vehicle is long. Could break in half if components go bad.
How reliable is software shut-down and wake-up?
Wake-up is also a watch dog to avoid boot issues. If it hangs on boot, it shuts down and tries again in a few min
	Paul, Hans, Brett not especially concerned about software glitches upon wakeup at depth.
Alignment: static if on bottom, Doppler if on wire.
Test coupon tool for pull tests. 

Homework: 
1. Need to look into corrosion and mechanical issues.
a. Strobes (heating), cameras, battery spheres (3-4 glass 17”?), gross vehicle architecture
b. Multibeam and camera are ok together
2. Latch or land? Decide.
a. Latch system needs to be derisked
b. Docking to wire offers best flexibility for future uses (volcanic terrain, midwater, etc)
c. Scientifically, docking is better (less bottom impact)
i. What are requirements for bottom impact?
3. Is it ok to fly at 2 mab?
4. Does it need an antenna or recover on cable? Recover separately from cable is better.
5. Might Rover batt packs work?
6. On board micro wakey?
7. Outline who has docked what.
8. Just buy a 6000 m Remus?
9. Rechargeable or primaries?
a. Testing looks OK so far for rechargeables.
b. Electrochem is $8K for 4 packs (3 kwh each)
c. 1o would be good but would need to re-engineer the power bus

