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I2MAP AUV Operations DRAFT		1/27/2020

1. Vehicle Operations Checklist
1.1. Pre-mission Checklist
· Charge batteries (see battery charge directions in: \\atlas\368000_DMO_AUV\manuals\002_OPS_MANUALS\InspEngBatts\
· All tether connections are made and all ends capped with Dummy Plugs
· Inspect tailcone hardware
· Actuator bracket bolts tight
· Duct bolts tight
· Actuator cotter pins installed
· Oil comp charged
· Foam installed
· Prop tight
· Dropweight present 
· Fairings secured
· Rings secured
· Dunk in Test Tank to check to ballast
· Strobe tight
· Magnet removed
· Pressure switch activated
· RDF beacon audible on the receiver
· Strobe flashing

1.2. Launch Checklist
	Power AUV on deck; telnet in
	telnet mvc-dmo1
OR
telnet mvc-dmo1-rf (if on freewave)

	Run dropweight server from a laptop
	resetdw

	Ensure mission .profile -> .profile_auvdev
	cd ~
rm .profile 
ln –s .profile_auvdev .profile
ls –l .pro* (to confirm link)

	Confirm Battery names match the Config file
	cd $AUV_CONFIG_DIR
vi devices.cfg ( opens up vi editor)


	Get MVC sphere environmentals
	fanTest <r>

	Check paroscientific function
	td parosci

	Check compass function
	td compass

	Check GPS function (the vehicle’s antenna needs to be outside )
	td gps

	Check DVL function
	td dvl

	Check Tailcone function
	td newTailCone

	Check Free Space on MVC
	df –h

	Check battery comms (FWD & AFT)
	telnet 134.89.32.XXX
@99RQ <cr>

	Enable battery discharge
	@99AD <cr>

	Turn on BioAcoustics Sphere
	

	Run carlTest
	carlTest
MAKE SURE BATTERIES ARE DISCHARGING BEFORE TESTING LIGHTS

	Check Iridium comms
	qtalk –m /dev/ser4 –b 2400,8,n,1
cmd:1 <cr>  (resets counter)	
Watch for GPS message
<ctrl-A> exit

	Camera Cover Off
	

	CTD Tubing Off
	



1.3. Run Mission
	Check Mission variable times
	

	Ask Captain for heading and input into Mission
	

	Save program
	

	Notify Captain before running mission
	

	Send mission from deployment laptop
	cd /cygdrive/c/Dorado/missions
run_mission <missionName.cfg>

	Watch syslog for confirmation
	telnet mvc-dmo1-rf
tail cd $AUV/logs/latest
tail -f syslog

	Wait for RDF to fade
	

	(If applicable) Have the boat follow the vehicle for a bit to ensure that it’s running properly
	



Emergency abort sss on any Cygwin window

1.1. Recovery Checklist
	Run dropweight server from a laptop
	resetdw

	Slay supervisor
	sss

	Telnet onto the vehicle and verify supervisor has been slayed
	telnet mvc-dmo1-rf

	Get vehicle onto the boat
	

	Magnet In/CTD Tubing On/ Camera Cover on
	

	Open Vehicle to have the Science Party Extract their data
	

	Download Vehicle Data and deliver to Science Party
	cygwin cd /cygdrive/c/dorado/data
  ncftp -u dorado1 mvc-dmo1
  cd auv-qnx/auv/altex/onboard/logs
  get -r (data)   (eg: data 2015.148.01)  

	Review vehicle data 
	matlab   cd \dorado\data\(data)
  loadData
  plotSwSci =2
  review

	Install Light Bar couplers
	

	Once all data has been downloaded, turn off power supplies
	

	Remove deck tethers
	



1.2. Post Dive Checklist
	Reset Dropweight
	resetdw

	Rinse 
	

	Rinse CTD tubes and install hose
	

	Inspect tail cone
	

	Inspect sphere and check the pressure
	

	Charge Batteries 
	

	
	

	
	


2. Operations Schedules for I2MAP
2.1. Day Trip
	2 Day
	1 Day
	0 Day
	-1 Day

	Charge Batteries (~5 hours)
	· Swap over Tail Cone and mvc from Gulper Vehicle
· Pre Mission
· Test Tank
· Ready for the Rachel Carson to Crane onto Boat
· Set up Laptop and FreeWave
	· Pre-Dive
· Launch
· Recovery


	· Post Dive 



2.2. Overnight Trip
	2 Day
	1 Day
	0 Day
	-1 Day
	-2 Day

	Charge Batteries (~5 hours)
	· Swap over Tail Cone and mvc from Gulper Vehicle
· Pre Mission
· Test Tank
· Ready for the Rachel Carson to Crane onto Boat
· Set up Laptop and FreeWave
	· Pre-Dive
· Launch

	· Recovery
· Post Dive

	Post Dive (if not already completed)



3. Tools, Lab, and Test Equipment
3.1. Comps
· Before adding any oil to comps, make sure there is no water in the Quick Disconnect, and no air in the line of the comp pump.
· Tailcone Comp reservoir plug should extend 2 ½ to 3 inches.
· Comp fluid is Tellus 22
3.2. Motors 
· The motor oil compensator is located on the starbord side of the tail cone, accessible through the access door.   
· The compensator should have the piston extended about 3 1/2 fingers, close to but not touching the fairing.  
· Motor Comp fluid is Tellus 22.
· Make sure the following tight:
· Actuator bracket bolts tight
<Insert Picture Here>
· Duct bolts tight
<Insert Picture Here>
· Actuator cotter pins installed
<Insert Picture Here>
· Oil comp charged
<Insert Picture Here>


3.3. Dummy Plugs
· Rubber: Pull plugs straight out of jacks.  Use Molykote 44 medium before re-inserting connections.
· Metal: The only plug that is installed and removed regularly is the tether (no spray)

3.4. Floatation
· Camera
· Mid Body
· Aft Block
· Aft Half Round
· Tail Cone Bottom
· Tail Cone Top
<Insert Picture Here>
3.5. Sphere Vacuum
· Check sphere with fairings off for damage
· Pressure gauge inside sphere should read 3+ psi
· Make sure that all penetrators that are not being used are dummied off!!

3.6. Instrument nose
Visually inspect instruments

3.7. Check Ballast
Refer to the spreadsheet:
\\atlas\ProjectLibrary\368000_DMO_AUV\manuals\Ballasting\AUV_Ballasting_Calcs.xls 

3.8. Batteries Charged
See the battery section.

3.9. Test Tank
· Ensure the vehicle has all foam pieces and all connections are either connected or dummied off.
· Make sure the vehicle's fairings are fully buttoned down.
· Strap the AUV to the cart and bring it around to the test tank door
· Lift with 6’ lifting strap and pear on lifting bail, single point lift.
· Check to make sure the tether is dummied off place before putting AUV in the tank.
· Put AUV in the tank with slack on the lifting strap; should float level in the water.
· Tie line to lifting bail, put on proof weight bag (approx 18 pounds in tank weight)
· Position AUV near the bridge, let out enough line for AUV to be suspended about 8 feet beneath the surface.
· Use a pole to “burp” out as much air as possible from the AUV.
· Top: Suspend the line from the fish scale and record the weight, subtracted from the reading of the proof weight.
· Next, position the AUV close to the bottom of the tank while keeping the weight off the bottom.
· Bottom: Suspend the line from the fish scale and record the weight, subtracted from the reading of the proof weight.
· Multiply the difference between the two calculated weights by 2, and subtract from the “top” calculated weight.
· The answer should be about 5.75 to 7.75 pounds.
· Remove AUV from the tank and rinse with fresh water.
· Record Measurements on Ballast Spreadsheet

4. Loading and Setup
4.1. Bring AUV to the Rachel Carson.  
Use three straps to tie AUV to cradle
Be careful about the bumps crossing the street; AUV is top-heavy.
4.2. Lifting Slings and tag lines set up
6 foot sling and pear in lifting bail.
<Insert Picture Here>
4.3. Lift AUV with cradle
Transport cradle is the deck cradle
4.4. Crane to Rachel Carson
Dock manager, Erik Fitzgerald or Carson crew will handle crane
4.5. Tie AUV down to the deck
· Set up deck eye bolts 
· Put cloth strap guards on each side of the cart
· Tie down with two straps FWD and two straps AFT
· <Insert Picture Here>
4.6. Setup laptop in Lab
· Set up “mission control” laptop ( HILLARY ) by connecting battery and Ethernet to AUV
· Set up FreeWave
· <Insert Cabling Diagram Here>
4.7. Tether on AUV
· Handle connectors carefully.  Be sure O-rings are intact.
· Carefully dry off endcaps and cables before making connections/disconnections

5. Deck Checkout
Refer to the spreadsheet:
\\atlas\ProjectLibrary\368000_DMO_AUV\manuals\002_OPS_MANUALS\I2MAP_AUV OPS\I2MAP Mission Checklist.xlsx  

6. Telnet Commands
· To Switch Profiles Between auv-qnx (CTD Gulper mode) and auv-qnx-dev (I2Map)

In /home/dorado1 rm .profile to remove the current profile, then choose on from below
ln –s .profile_auv .profile   to link the CTD Gulper profile
ls –l .profile   check to confirm
If the profile is changed, you should restart the vehicle for new settings to take full effect.

· Change directory:
cd $AUV_CONFIG_DIR
Check devices.cfg
 (vi devices.cfg if necessary to make changes)

· Check abortMplan.cfg
cd $AUV_PLAN_DIR
more abortMplan.cfg

	unattended	2h	=	7200 sec
	unattended	1h	= 	3600 sec
	attended	15m	=	 900 sec

· td newTailCone
	Make sure no one is working near the tailcone.

r 10  r -10  r 0		(rudder)
e 10 e -10  e 0		(elevator)
p 100  p 0		            (prop)
Ctr+c  			(exit)

· td compass  (Microstrain AHRS Compass)
m3dmgx1Test –dev /dev/ser5
Examine values (should be near level, temp is for inside MVC Sphere)

· td parosci	      (Paroscientific pressure sensor)
Check pressure and temperature

IF Externally Triggered, run command:
trigger -dev /dev/ser1
Before starting td dvl

· td dvl	 (Doppler Velocity Log)
Check range, pitch, and temp

· td gps         (Global Positioning System)
Run for a while,  do several Ctr+c, then date in rapid succession
If gps info keeps scrolling, type “slay ashtechDriver” <cr>
Check date time against gps time
If time is off:
Type “su” to enter superuser mode
Type “settime” enter time
Type “exit” to exit superuser mode

· fanTest	(Environmental Fan Board in MVC sphere)
		<r> option reads values

		( If fanTest will not run:
			su	(become root)
			cd $AUV/bin
			chown root fan*
			chmod +s fan*	
			exit	)

· Test Iridium
	qtalk –m /dev/ser4 –b 2400,8,n,1
	cmd:1 <cr>  (resets counter)	
	Watch for GPS message

· Test Drop Weight
qtalk –m /dev/ser13
	!d	drop the weight
	!r	reset dropweight

· How to drop the weight

· To talk to the PIC
qtalk –m /dev/ser11

· To check SBD
Check your email

· To Send SBD (Short Data Burst) from Vehicle
qtalk –m /dev/ser1
AT+SBDI

--or—

Cd $AUV/bin
iridiumDriver –dev /dev/ser1
<ctrl-C> to end

7. Launch
Check Tailcone Comp
Make sure fairings and rings are secure
Make sure all doors are secure
See that the Strobe is On
Check RDF
See that the PTT Magnet is removed 
Check to lift bail latch for free play
Straighten out Tail Cone <td newTailCone>
Examine ping window to make sure comms are up and working
Unstrap AUV from cradle
Boat crew will get AUV in the water.
Let it soak, then do fanTest
Kill fanTest
Do a “ps” to make sure no test programs are running

8. Run Mission
With the Captain’s Permission:
From a cygwin window
cd /cygdrive/c/Dorado/Missions
	run_mission <mission_name.cfg>

Alternative method:
   Use ncftp to copy the compiled mission file into:
      /home/dorado1/auv-qnx/auv/altex/onboard/missions
   Then give command:
      nohup supervisor –plan <mission_name.cfg.pp> &  

	In another cygwin window:
		cd $AUV/logs/latest
		tail –f syslog


run_mission script notes:

· sed ( stream editor ) strips comments
· cpp ( macro replacement )  The .cfg file compiles to a .cfg.pp file.  The macro replacement (via the C pre-processor) happens on the laptop, not on the MVC. This pre-processed output is stored in the .cfg.pp file, which is then transferred to the MVC by an ncFTP session.
· rsh ( remote shell ) runs the .cfg.pp file 
· -.rhosts does authentication

9. Recovery
9.1. Recovery Methods
9.1.1. Iridium
9.1.2. Radio Frequency Detector
9.1.3. Yagi
9.1.4. Flight

9.1.5. Open the front two sections for the scientists to access and download their data from the Bio Acoustics and CARL equipment.
9.1.6. Rinse out instraments with freshwater
9.1.7. Replace the lens cap
9.1.8. Install the CTD tubing


9.2. Recovery Instruction

1.  Ensure that the dropweight reset is on resertdw
2.  Once the FreeWave connects (Lights turn green) sss or telnet onto the vehicle and slay supervisor 
3. Confirm supervisor has been slayed ps –ef
$ ps -ef   //this checks to see if the mission is still running
//if you see a process called supervisor still running, then you do the following

$ slay supervisor
4. Straighten out tail cone by commanding td newTailCone
5. Notify the bridgethat the vehicle is ready to be recovered
6. Once the vehicle has been craned into the cradle, gripe down the vehicle
7. Open the front two sections of the AUV for the scientists to access and download their data from the Bio Acoustics and CARL equipment
8. Install Camera Lens Cap 
9. Install the two CTD Hoses 
10. Check if power supplies are off and that the voltage and current are setup correctly V<36 and I>10A
11. Attached Tether to the vehicle, then turn the power supply on
12. Shut down the camera gracefully
$ carlTest 

 6  //Shut off the recorder 
 3  //Shut off camera
 4  //Check status of Camera to make sure it is off, 0 indicates off, 1 indicates on
 7  //Check status of the recorder to make sre it is off

 1 //This exits the carlTest

13. Check if recordings indicate being successful
Check on browser 134.89.32.54 and click on "All Clips", makes sure you have 14 videos 6-8 minutes long 

14. Check environmental monitoring
$ fanTest
 r

15. Check and turn off batteries
telnet 134.89.32.130 10003
@99AF //turns off AFT battery

telnet 134.89.32.128 10003
@99AF //turns off MID battery

telnet 134.89.32.121 10003
@99AF //turns off FWD battery

16. Download log files, and deliver to science party
Note: Color indicates different Cygwin Windows
$ echo $AUV/logs //enter, this shows you the path of the log files
Open a second Cygwin terminal
//go to the directory that you want the logs to be downloaded into
$ ncftp -u dorado1 mvc-dmo1 
ncftp /home/dorado1 > cd //insert directory that came from "echo $AUV.."command
ls //find the latest directory Ex:2018.065.02/
get -r //insert the latest directory
Close out

17. Turn off Tracking on Ranger 2
a) This prevents the system from just sitting and pinging in the harbor until someone notices.
b) Note: When your done in the control room please shut down power to the racks, turn off the overhead lights and close the control room door.
18. Once data has been downloaded off CARL, it is fine to power down the vehicle.


9.3. Emergency abort sss on any Cygwin window

10. Post Dive Checklist
1. Ensure batteries are charged
2. Vehicle is freshwater rinsed
3. Rinse out the CTD components with freshwater

11. Inspired Energy Batteries

11.1. IP Addresses
134.89.32.130 (AFT)
134.89.32.128 (MID)
134.89.32.121 (FWD)

11.2. Charging

11.2.1. Charging off shore


11.2.2. Charging on shore

11.2.3. Time until Charged (From Empty  Full ~= 5hrs)


 
Where,
y =  Current Charge 
z = Full charge Capacity
 
11.3. Commands
   @99RQ	( status returned == comms up )
   @99AD	( Main Discharge Mode )
   @99AF	( Main off mode)
   @99AC	( Charge Mode )
   @99BD	(AUX1 Discharge enable)
   @99BF	(AUX1 Discharge disable)
   WDOFF	(Charge watchdog disable)
   WDACT	(Charge watchdog active)

12. Downloading Data
1. In a new, freshly opened cygwin window, give these commands:

cd /cygdrive/c/dorado/data
	ncftp –u dorado1 mvc-dmo1
ncftp cd /home/dorado1/auv-qnx/auv/altex/onboard/logs
	ncftp>  get –r  (data) (data eg: 2005.021.05)
	ncftp>  exit

Data is downloaded off the mvc and into “cd /cygdrive/c/dorado/data”

2.  Run MATLAB

	cd \dorado\data
	cd data 		
loaddata
plotSwSci =2
	review

To close data windows:

	close all
	clear all

13. Componenets
	Pressure Sensor, DigiQuartz Parosci
	Model 8CB4000-I-263
part# 1789-103-0 serial#123917
4000m

	Nova Tech Flasher / Pressure Switch
	ST-400AR
Serial# A04-028
7300m

	Sonardyne Deep HF Marker Beacon
	Type:7835-000-01 
Serial #212664-01, 4000m
ID - 23

	Sonardyne AVTrack Beacon (Tx/Rx)
	6G MF-Omni
address 2409 serial#302765-006
3000m

	DVL
	Model:WHN1200
Serial #2036
1200khz

	Seabird Subsea Pump 
	Model:5T
part#05T-22120 Serial#05-7920
10500m

	Seabird Dissolved Oxygen 1
	

	Seabird Dissolved Oxygen 2
	

	
	

	
	

	
	

	
	




14. Directories, files, useful commands
	$AUV 
	= /home/dorado1/auv/altex/onboard (ex. cd $AUV)


	$AUV_CONFIG_DIR
	current vehicle configuration directory vehicle.cfg, devices.cfg, worksite.cfg

	$AUV/bin
	dir containing vehicle drivers

	$AUV/logs/latest
	most recent mission log file

	syslog
	file found in the mission log directory;
useful for finding mission problems

	grep –i abort syslog
	did the mission abort?)

	date +”%j”	
	day of the year, used in mission name

	su	( become root )
shutdown –f
	To reset the mvc

	chksys –u

	To check system files


	df –h
	To view disk space used/available


	qtalk –dev /dev/ser6
ctrl-A to pull up qtalk menu
ctrl-B to turn off DVL
	To turn off the DVL


	As root
/usr/bin/ntpupdate –p 8 (IP of ntp server)
         On the Rachel Carson:
		134.89.32.117
			Or
		134.89.22.5

	cd /usr/local/bin
	more settime (settime script)
	To Set Time


	logtoMatlab gps.log > gpslog.txt
	To convert GPS log file to Matlab file

	ls –ld
	to list directories

	su
	Super user

	chmod a+rwx
	to make a script executable

	exit
	

	telnet –e 0 134.89.32.XXX
	Telnet within another telnet The –e allows you to enter an escape character then. Th escape character allows you to exit the telnet session without fully exiting out of the original telnet session. The standard escape character is “0”.

	Ctrl+c
	

	Ctrl+]
	

	ncftp


     -u  (insert username)
	A way to transfer files between teo interconnected systems

Use username

	
	

	
	

	
	

	
	

	
	



VI Editing commands
· i - Insert at cursor (goes into insert mode)
· a - Write after cursor (goes into insert mode)
· A - Write at the end of line (goes into insert mode)
· ESC - Terminate insert mode
· u - Undo last change
· U - Undo all changes to the entire line
· o - Open a new line (goes into insert mode)
· dd - Delete line
· 3dd - Delete 3 lines.
· D - Delete contents of line after the cursor
· C - Delete contents of a line after the cursor and insert new text. Press ESC key to end insertion.
· dw - Delete word
· 4dw - Delete 4 words
· cw - Change word
· x - Delete character at the cursor
· r - Replace character
· R - Overwrite characters from cursor onward
· s - Substitute one character under cursor continue to insert
· S - Substitute entire line and begin to insert at the beginning of the line
· ~ - Change case of individual character
Note: You should be in the "command mode" to execute these commands. VI editor is case-sensitive so make sure you type the commands in the right letter-case. 
Make sure you press the right command otherwise you will end up making undesirable changes to the file. You can also enter the insert mode by pressing a, A, o, as required. 
Moving within a file
· k - Move cursor up
· j - Move cursor down
· h - Move cursor left
· l - Move cursor right
You need to be in the command mode to move within a file. The default keys for navigation are mentioned below else; You can also use the arrow keys on the keyboard. 
Saving and Closing the file
· Shift+zz - Save the file and quit
· :w - Save the file but keep it open
· :q - Quit without saving
· :wq - Save the file and quit
[bookmark: _GoBack]
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