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Tank Test Three - Plan
Assumptions
1. The motherboard IS present.  
2. The load controller boards are NOT present.  A temporary wiring harness supplies power directly to the necessary instruments
3. The vehicle is fully assembled excluding the propeller and the mechanical drop weight assembly.  Tom will rig a temporary external drop weight of the correct mass and location.
4. The primary depth sensor is working through a temporary A/D.

5. The D portion of the CTD sensor is also working.

6. The Applied Acoustics Usbl transponder is working.

7. The Gps, Ir and Freewave antennas are in the antenna mast and operational. The Argos unit will not be ready and will be tested next time.
8. Tethys_prep_Checklist_1.1.doc is available.

9. We’ve done a statics computation that predicts antenna height above the water as a function of battery location and buoyancy.

Instructions

Place someone in charge of keeping the test log.  Create a text file log in X:\lr\Project.Documents\Testing\Tank_Test_3.  For each test, record either “pass” or “fail”, and if it failed explain why.  Copy log directories created by the vehicle to this directory where requested.  Note software fixes if any are made.  We may want to go back and re-run previous tests to verify that the changed software still passes.
I. Dry Lab Tests
Assemble the vehicle, excluding the propeller and including the temporary drop weight.   Put tape (spiral pattern) on the propeller shaft to aid visual detection of rotation.  
Start a text log on Tornado.

1. Run through the entire checklist:
a. Note any omitted items in the log.

b. Log all values requested by the checklist.

c. Capture the indoor IBIT output and copy into the log.  Note pass/fail. Visually verify that the rudder and elevator travel through their entire range of motion without binding, and return to center.  Note any problems in the log.
d. Capture the SBIT output and copy into the log, and note pass/fail.

e. Capture the outdoor IBIT output and copy into the log; note pass/fail.  

f. Run the mission OutdoorComms.xml to test GPS and Ir.   Note the log directory name. Copy the log directory to Tornado.

g. Copy a few of the Iridium and Argos (if installed) e-mail messages into the text log.

h. Turn off the Argos and Iridium.

2. Run the mass shifter through the full range of motion and verify that it gets there by reading platform_mass_position.  Log values.
3. Run the VB through the full range and verify that the string potentiometer shows the full range.  Check platform_buoyancy_position, log values.
4. Verify thruster motor and shaft operation.
5. (Optional) Perform the 2D Spartan compass calibration.  
a. Start a Minicomm session connected to the Sparton.

i. Quit application

ii. ./Tools/toggleHeartbeat.sh > /dev/null &

iii. devmem2 0x40028004 w 0x8000 

iv. devmem2 0x40028048 h 0x1

v. devmem2 0x40028044 h 0x1

vi. devmem2 0x40028044 h 0x8

vii. Start minicom

b. Set magnetic adaption to OFF; “$pspa,cal=off”
c. RESET to start calibration at the factory default settings; “$pspa,cal=reset”
d. Point the vehicle approximately North.
e. Enter the magnetic deviation 14.5 degrees east;  “$xxvar,14.5,e”

f. Set magnetic adaption to MANUAL; “$pspa,cal=manual”

g. Slowly rotate compass heading a full 360o. Rotation speed should be 10 seconds  per rotation or greater.

h. Set magnetic adaption to AUTO; “$pspa,cal=auto”

i. Slowly rotate compass heading a full 360o. Rotation speed should be 10 seconds per rotation or greater.

j. Set magnetic adaption to off; “$pspa,cal=off”
k. Check magnetic calibration quality; “$pspa,magerr”
l. Try spinning the motor to see if the compass reading is affected.

6. (Optional) Calibrate the Microstrain compass, following the steps in the manual.
7. Verify negative-feedback control of heading and pitch.   Start the test mission Lab1.xml, move vehicle horizontally and vertically in the cradle, and verify that the rudder and elevator moves in the opposite direction.  Plot the data with Matlab and Google Earth.  Check that the Spartan compass and the Microstrain are producing reasonable values for heading and orientation. (Rob)  Preserve the log files on tornado.
8. (Optional) Test the manual weight drop feature.  Issue the command, then verify that the burn wire has the correct voltage applied.  
9. Test emergency board operation.  Start Lab1.xml and then manually kill the flight code (the “app”).  Verify that the code restarts.  Kill it repeatedly, creating a situation where the emergency board should activate.  Verify that the:

a. Drop weight burn wire has voltage applied.

b. Propulsion is off.

c. Load controller bus is off.

d. Freewave is on.

e. GPS is on.

f. Ir is on. 
Note the battery location in the log.  Note the log directory names.  Copy to Tornado. 
II. Tank Tests
1. Ballast neutral and trim level with 333 mls pumped out. (Thomas)
a. Manually roll and pitch vehicle to vent air bubbles

b. With VB at 333 mls out (173 mls negative) and battery at flag position, adjust external (wet) weights to ballast vehicle to be neutral, then trim vehicle to be level.

c. Attach additional (known) weight to make vehicle negative, lower vehicle to bottom and allow to soak at depth for 5 minutes.

d. Bring vehicle to surface, manually roll and pitch to remove air bubbles.

e. Verify ballast and trim, adjust as necessary.

f. Measure vehicle weight just below surface, lower to bottom (9m) and measure again.

g. Compare measurements to determine amount of remaining entrained air.

1. Weight at surface (0 meters) minus weight at depth (10 meters) equals one half of buoyancy contributed by air at surface.

h. Repeat d, e, f, and g until buoyancy at surface, due to entrained air, is less than 100 grams (< 1% of vehicle mass)

2. Pump the oil fully out for maximum buoyancy. With the vehicle free floating in the tank (no external forces), verify that the vehicle roll angle, roll stability, and antenna height are sufficient for radio (Freewave, Iridium and Argos) operation.  Log AHRS data for 3 minutes.    Preserve these log files on tornado.  Note the Freewave’s data transfer rate in the text log.
3. (Optional here, with the weight in.  This test will be required after we drop the weight.)  Command the mass shifter to move the battery fully forward.  Verify that the antenna is out of the water and the Freewave is operating.  Then move the battery all the way aft, and again verify that the antenna doesn’t submerge.  Preserve the log directory on tornado.  
4. Pump 100 cc of oil into the vehicle and repeat the above test. Iterate in 100 cc increments until the antenna stops functioning.  Log on tornado the minimum buoyancy and mass position required to hold the antenna aloft.
5. Pump the oil back to neutral buoyancy, using a tag line to pull the antenna above the surface when necessary.  Run the mission Lab1Battery.xml. Submerge the vehicle and leave it adrift in the tank, except for a tag line, while the mission runs.  The mission Lab1Battery.xml moves battery to full forward and aft positions, then pumps the vehicle fully positive. After the vehicle surfaces, transfer the data over the Freewave and check vehicle pitch and depth with Matlab plots.  Check that both the MSI and Neil Brown depth sensors are producing correct measurements. Verify that the Sparton, the Microstrain and the Dvl are giving consistent heading and attitude readings.   Preserve the log directory on tornado.
6. Pump the vehicle negative, using a tag line to keep the antenna above water as long as necessary.  Run the constant-depth mission Lab1Depth.xml (prop not attached, but shaft spinning), then lower the vehicle below, than raise it above the setpoint.   Verify that the elevators always turn to oppose the depth error. Preserve the log directory on tornado.
7. Pump the vehicle fully negative, using a tag line to keep the antenna above water as long as necessary.  Start the mission Lab1Abort.xml, and manually lower the vehicle below the abort depth.  Verify that the prop shuts off, the temporary weight drops, and the vehicle ascends and gets the antenna mast out of the water.  Verify that the Ir and the Freewave are on.  An objective of this test is to verify that releasing the weight creates sufficient buoyancy to get the antenna out of the water in the worst case where all of the oil is inside.  This test assumes that the improvised drop weight can be located in the same place as the final version.  Preserve the log directory on tornado.
8. Repeat tests 3 and 4, with the weight absent.   Preserve the log directory on tornado.
9. Add an altitude envelope of 5 m to Lab1Abort.xml.  Remove the abort depth.  Repeat test 6 and verify that the elevators move to climb when the vehicle is below the specified altitude.  Preserve the log directory on tornado.

10. Pump the vehicle positive.  Hand-tow the vehicle across the tank while logging Dvl data. Plot the Dvl bottom track velocity and beam lengths and verify that the values are appropriate.  Preserve the log directory on tornado.
11. Test Dvl intensity with and without fairing using hydrophone:
a. Use Reson TC4035 hydrophone to measure acoustic sound pressure at 1,2,3 and 4 feet beneath Dvl head with fairing.
b. Repeat a. without fairing.
12. Test the Usbl transponder.  Put the transceiver head in the pool.  Lower the vehicle about halfway down.  Verify that the Usbl transceiver (LXT or Trackpoint II) can ping and get a reply from the vehicle.  
III. Tests Deferred to TT4 or Later

1. Test the entire drop weight system, including the mechanical housing, when it’s in the vehicle.  Verify that the software detects that the weight has dropped.
2. Repeat tests 3 and 4 with final ballasting.
3. Test the mechanical drop weight guillotine (how??).
4. Load controller tests.  Verify that each sensor can be shut down and then switched back on by the software and load controllers.
5. Log compass heading while shutting off one instrument at a time to see if the heading changes.
6. Verify that propulsion and hotel power are measured accurately and logged appropriately by the load controller.
7. (This is a dry bench test) Measure the motor efficiency with the dynamometer for the following cases:
a. No load.  Do this test at 90:330 rpm in 30 rpm increments.

b. Expected load for the vehicle flying (see Yanwu’s e-mail) at 90, 150 and 300 rpm.

c. Bollard load; 30.6, 85.0 and 340 mNm at 90, 150 and 300 rpm respectively.
8. With the vehicle in the water, measure the power consumed by the motor at 90-330 rpm (prop still not attached), vehicle submerged, in increments of 30 rpm.  We’ll subtract the bench no-load power measurement (above) from this to get a drivetrain efficiency (water windage loss) number.
IV. (Tentative) Tethered Sea Test 2 from Martin or Shana Rae
Repeat “Sea Test One - Final Test Plan” using the new antenna and Argos transmitter.  Also:
1. Run a mission that submerges the vehicle for 10 minutes while on the tether.   Verify that our USBL tracking system tracks the vehicle.  Is there a way to measure range?
2. Tether the vehicle to a float, and pump the vehicle negative.  Sink it to 10 meters. Measure horizontal USBL range by driving the ship away.
3. Dvl and ADCP test.
V. (Tentative) Tethered Sea Test 3 on Pt. Lobos or Zephyr

Harbor test? Pump the vehicle negative, deploy it on a tether, lower it below the ship, and verify that the shipboard USBL tracking system tracks the vehicle.  Measure range if possible.
VI. (Tentative) First Untethered Sea Trial
Assume: 

1. Vehicle ballasted 10 N positive with all the oil inside.

2. Moving mass is locked.

3. All tests conducted at 1.0 m/s.

Tests:

1. At sea test location, before removing tether verify that the vehicle is positive will all oil in.

2. Verify all location devices (transponder, gps argos)
3. Short constant-heading shallow dive.  Modify xml file as necessary to get the vehicle off the surface.    Possibly back down.
4. Longer constant-heading shallow run with depth step change.

5. Shallow out-and back; surface at each end.
6. Shallow box with Gps at each corner to test navigation accuracy.
4

