CTD AUV Operations

6/26/2008

Lab and Test Tank

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.

Battery Comp reservoir plug should extend ~1/4  t0 3/8 inch.

Tailcone Comp reservoir plug should extend 2 ½ to 3 inches.

Motor

Motor 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.

Battery

Battery compensator is located inside the midbody, visible thru an access door on the port side. Check that the plunger is prodruding approximately 3/8”.  Make sure that the pressure in the battery comp does not exceed 4psi to prevent delamination.

Battery compensator fluid is Drakeol 9.
Dummy Plugs

This is mostly an issue when installing and removing Biolume and LISST.

Pull plugs straight out of jacks.  Use silicone spray before re-inserting connections.

The only plug that is installed and removed regularly is the tether (no spray).

Flotation

Two tail sections under and over tailcone assembly on pins.

Sphere vacuum

Check sphere with fairings off for damage.

Pressure gauge inside sphere should read ~3.8 to 4.2 psi

Instrument nose 

Visually inspect instruments

Plumbing volume should contain a small amount of water prior to deployment.

Leave the tubes containing the water in place for testing. Be sure to remove prior to deployment!
Check ballast


Refer to spreadsheet:

\\Tornado\ProjectLibrary\368000_DMO_AUV\manuals\Ballasting\
CTD_AUV_BALLAST.xls

Batteries charged


See battery section.

Test Tank

Strap the AUV to the cart and bring it around to the test tank door

Lift with 6’ green strap on lifting ring, 10’ around body, just aft of joining ring.

Check to make sure tether plug is in place before putting AUV in the tank.

Put AUV in 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 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

Bottom: Suspend the line from the fish scale and record the weight, subtracted from the reading of the proof weight

Multiply the difference of the two calculated weights by 2, and subtract from the “top” reading.

The answer should be about 5.75 to 7.75 pounds

Remove AUV from tank and rinse with fresh water.

Loading and setup

Bring AUV to Zephyr.  

Use three straps to tie AUV to cradle

Be careful on the bumps crossing the street; AUV is top-heavy.

Lifting Slings and tag lines set up

6 foot sling in lifting ring

10 foot sling around AUV aft of tail section joining ring.

Deck Bolts and spacers ready

Spacers go between deck and cradle,  on the aft tie down bolts

Spacers are labeled port and stb

Lift AUV with cradle

Transport cradle is the deck cradle

Remove Wheels from cradle

Remove pin and remove wheels.

Store wheels on LARS cart.

Crane to Zephyr

Louis Martinez or Zephyr crew will handle crane

Zephyr Crew will handle LARS

Assist as necessary

Tie AUV down to deck

Three tie down straps

Setup laptops in Lab

“mission control” laptop (AUV-2) is closest to the Winfrog monitor

“science” laptop (AUV-1) on the aft-side of the bench.
Tether on AUV

Handle connectors carefully.  Be sure O-rings are intact.

Carefully dry off endcaps and cables before making connections/disconnections.

Green tote box

This box contains the Sea Dummies Kit as well as other small parts
Deck Checkout

Laptop Setup

login as dorado1 (network name AUVn (this computer)) on both laptops

Power up with Shore Power (see section on powering up)

Programs running on “mission control”: AUV-2

Interactive Syslog Server(remember to start logging before running missions)(ie, right away).

Mission GUI “vehiclelog”  (Visual Basic connected to Access 97 database).

Cygwin terminal windows (for telneting to vehicle and/or a ping window “ping –t mvc-dmo1-rf” to monitor whether the link is up or not; leave ping running in background as a quick check to see if link is up).

resetdw (reset dropweight timer)  program lives on the laptop.  Run from its own fresh cygwin window.  If resetdw won’t work, try resetting the dropweight manually: 

qtalk –m/dev/ser13
!r


To run resetdw without the Freewave rf connection:

Type  dropWeightServer –dev /dev/ser13 &

Type  Ctrl-C

Type ps  ( to be sure it’s running)
Programs running on “science”: AUV-1

Matlab.

Two Cygwin terminal windows (to bring over the data and/or ping window as mentioned above) (in one do cd /cygdrive/c/dorado/data.

Login

resetdw in a cygwin window

telnet mvc-dmo1

 (tether connection)
--or—

telnet mvc-dmo1-rf
(Freewave connection)
(login:dorado1 pass:dorado1)  

cd $AUV/bin


(to end telnet session: <ctrl-]> close)

(If unable to telnet mvc-dmo1-rf, in a Cygwin window, give the command:  export AUV_HOST=mvc-dmo1-rf)

Configuration of AUV_HOST

   In a fresh Cygwin window, the current config should be displayed at the top, to change:


cd ~

ls –a

vi .bashrc (“.” means hidden file)

comment out the old host and uncomment the new host you want to use

save the file (Esc, type :wq Enter, to exit w/o saving, Esc, type :q! Enter)

To check if its correct, type below

export AUV-HOST

printenv AUV_HOST, should return the following (if selected in .bashrc):   mvc-dmo1-rf

CTD AUV DMO1 3kw Batt CTD Nose

RDF Freq: 160.785 MHz

enable batteries (remove magnet), use qtalk to test.  

qtalk –m /dev/ser10

!?  (reports battery number)

#95q0  (Battery Stats, where 95 is the battery number you want to see)

#95q1 (Shows individual cell voltages)

Ctr+a (to quit)

q   (exit)

Also log the highest and lowest cell reading!

Can test batteries with command: td bluefinBatt
To control the Xantrex power supply  via RS-232: telnet ets8p-1 3002


ISET 5.0


VSET 35.0

Test the DropWeight BurnWire


Use an inspection mirror !


Monitor the burnwire voltage with respect to the “ground” plug w/DVM


qtalk –m /dev/ser13



!d
Burns the wire

Should see Bus Voltage ~32VDC



!r
Resets


Should see close to Zero Volts


If ‘resetdw’ will not work … give the “ !r “ command.

Test vehicle instruments

Check abortMplan.cfg

Cd $AUV_PLAN_DIR

more abortMplan.cfg


unattended
2h
=
7200 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)
m3dmgx1Test –dev /dev/ser12


(Microstrain AHRS Compass)

Examine values (should be near level, temp is for inside MVC Sphere)

td parosci

(Paroscientific pressure sensor)
Check pressure and temperature

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*

)

Test Payload Scientific Instruments:

Change directory:

cd $AUV_CONFIG_DIR

Check devices.cfg

 (vi devices.cfg if necessary to make changes)

td isus


(Optical Nitrate sensor)

td hydroscat

(HS2 Backscatter optical sensor)

td biolume

(Biolumenescence pump and PMT)

td lisst


(Laser based particle size analyzer)
seabirdTest –n ctdDriver –dev tcp:sci1-dmo1:10001


     (to pull up history of recent commands: history | grep –i seabird.  To run previous command, type !cmd# and Enter (where cmd# is the number in the grep list)

(to see if seabird is working, from a new Cygwin window, telnet sci1-dmo1 10001 or    10002, type CTRL-Z to power up)

seabirdTest –n ctdDriver2 –dev tcp:sci1-dmo1:10002

ping –t sci4-dmo1:14001 ( 134.89.32.43 )

Reset the Gulpers


qtalk –m /dev/ser8



$001Rff    $011Rff   $021Rff   …   $091Rff

--or—


Power cycle the AUV

Test Iridium


Qtalk –m /dev/ser1
at+csq

Tighten tailcone screws

Check the nose hook latch for free play

Deck Test Mission

Open a cygwin window, log into AUV w/telnet

Open another cygwin window

cd Dorado/Missions 

run_mission <type in missionname.cfg>

In the other cygwin window:


cd $AUV/logs/latest


tail –f syslog

Watch the messages as instruments start up and GPS hits happen

Abort after suitable time


Sss



(in the “run_mission” cygwin window)

Check that the SBD message got thru on the Iridium


In another cygwin window:



telnet 134.89.32.125 2007



at+sbdi


(to check for messages)



at+sbdrt

(to show message contents)


Lat/long should be in area where mission was run

Launch

Be sure resetdw is resetting the dropweight

Disconnect tether, install Dummy plug

Wind up the tether and hang on scuba rack

Inspect the dummy plug carefully for dirt, cracks etc

Disconnect nose instrument dampening hoses

Set elevator and rudder to zero

 
td newTailCone


e 0 , r 0

Examine ping window to make sure comms are up and working.

There should be a Cgwin window open for this.

Close tether door

 
Single socket head screw (1/4-20 1” flathead)

Run thru Pre-Launch Checklist:

· Check the Capture Line and Pole

· resetdw

· Check Battery Comp

· Check Tailcone Comp

· Make sure fairings and rings are secure

· Make sure all doors are secure

· See that the Strobe is On

· See that the PTT Magnet is removed 

· Turn off power supply

· Remove tether

· Inspect O-Rings in plug and dummy connector

· Be sure Tether is dummied off

· Make sure all batteries are discharging

· Remove CTD Wetting Tubes from Nose

· Remove OCR Cover

· Check nose latch for free play

Unstrap AUV from cradle

Work vehicle back in cradle with LARS.

Zephyr crew will lead this

Lift vehicle into LARS

Zephyr crew will get AUV in the water.

Let is soak, then do fanTest

Test the IRIDIUM w/ AUV in the water

Ensure the USBL is working.
Run Mission

From a cygwin window

cd cygdrive/c/Dorado/Missions


run_mission <mission_name.cfg>


In another cygwin window:



cd $AUV/logs/latest



tail –f syslog

Emergency abort: give this command in any cygwin window: sss

Ensure that resetdw is resetting the dropweight.

Recover


resetdw

gripe down the AUV

rinse out instruments w/garden hose

put dampening tubes on nose instruments 


turn off rack power supply, install tether, turn on power supply

Post Dive Checklist

· resetdw

· Rinse out instruments, install dampening hoses

· Install OCR Cover

· Clean LISST windows

· Inspect Tail Cone

· Check tailcone compensation

· Check Sphere pressure

· Check battery compensation

· Get batteries on charge

· Turn off the Hydroscat  ( telnet sci2-dmo1 14002   sleep )

· Upload Data

Battery charger software lives in the MVC


When charging batteries, turn off the Hydroscat



telnet sci2-dmo1 14002



sleep


On the Zephyr

cd /home/dorado1/auv/altex/battcharger/logs


../charger –cdev tcp:xfr2:2001


3
automated charging


0 
set Hotel    V 35.5  I 2.0


2 
check I       4 3 2
***


3
set batts to charge


4 
charge


5 
to stop charging


D 
set batts to Discharge state


T
Top Menu


Q
Quit charging program

*** for low current charging, limited to 14 Amps by the “small” deck tether.

High current charging: 16 6 4, with hi current charge cable connected, but using power supply voltage sense lines connected to “small” deck tether.

View The Data At Sea:

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

cd /cygdrive/c/dorado/data

mkdir data

(data eg: 2005.021.05)

cd data


(the directory you just created)

ncftp –u dorado1 mvc-dmo1


ncftp>  cd auv/altex/onboard/logs


ncftp>  cd data

(data eg: 2005.021.05)


ncftp>  get *.*


ncftp>  get syslog


ncftp>  exit

2. Run MATLAB


cd \dorado\data


cd data 
(data eg: 2005.021.05)


loaddata

plotSwSci =2


review

To close data windows:


close all


clear all

Back in port:

Upload Data To SSDS


Logon to the MVC


Give command: upload


Script will prompt for mission to upload

(eg: 2005.021.00)


Script will prompt for campaign name

(AUVCTD, BIOLUME, or OCCO)


Multiple mission syntax example:

upload 2005.021.00 biolume; upload 2005.021.01 biolume; ... upload 2005.021.nn biolume
Demobilize or Charge Batteries

Depth rating of various components:

LISST



300m

OCR radiometers


350m

Laser Optical Plankton Counter
660m

Biolume (deep)


1000m

Syntactic Foam Nose

1000m

ISUS



1000m

DCON



2000m

Hydroscat (deep)


4000m

SBE 4 (Conductivity)

6800m

SBE 3F (Temp.)


6800m

SBE 43 (Oxy)


7000m

SBE 5T (Pump)


10,500m

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)

To reset the mvc


su
( become root )


shutdown –f

To check system files


chksys –u

To view disk space used/available


df -h

Autonomy computer trex2 134.89.32.39


user: root, pw: dorado1

To run mission without GUI


On deck only:



supervisor –plan deckTest.cfg


For underwater run:



run_mission <mission_name.cfg>



from the directory the mission is in.

To turn off the DVL:


qtalk –dev /dev/ser6


ctrl-A to pull up qtalk menu


ctrl-B to turn off DVL

Winfrog:  waypoints.  Select working files—waypoints—Davidson.

Sonardyne USBL:  to reset the system, do a CTRL-C on its keyboard

Then hit “1” to navigate

To Drop The Weight over the Sonardyne:  

On the Dimona System, go into the COMPATT Commands menu

Enter Beacon ID : 4212 is installed on the CTD AUV

In Box, type:  REL

2305 on the Mapping AUV

4604 is a spare

4605 is a spare

To Talk To The PIC

qtalk –m /dev/ser11

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

To Check SBDs At Sea

Login to modem on ship


telnet 134.89.32.125 2007

Type “AT+SBDI”

If reply not mostly zeros, type


AT+SBDRT

Should show message

To clear buffer, type


AT+SBDI

Keep typing AT+SBDI until you get a reply with 4 zeros at the end

To check signal strength


AT+CSQ

Digi Terminal Server


Sometimes it resets itself.  If you can’t talk to the Iridium modem, and if power cycle doesn’t help, go to http://134.89.32.125, log in with username root, password dbps, and check under Configuration->Serial Ports.  Be sure serial port 7 is set up for 19200,8,n,1.

Test Drop Weight

qtalk –m /dev/ser13


!d
drop the weight


!r
reset dropweight

Toggle power to Autonomy Computer

Qtalk –m /dev/ser13

!a
Turn ON the highside switch

!f
Turn OFF

Autonomous Run Issues to Address Before Starting Mission


Is the longest leg <= 30 minutes


What is the survey line


What is the direction of the run


When are the surfacings


Will we be getting Iridium position updates


Is the distance/run time reasonable

Gulper is port 8


Pin Puller Commands



$001Sff
Status



Where:




00 = address




 S  = command



Status returned:




00 = not fired




06 = fired, no limit switch




07 = fired and prox sensor fired



$011Fff
Fires addressed gulper



Nothing returned



$011Rff
Reset addressed gulper



Nothing returned



$011Qff
Fill Time



Status returned:




0102100



Where:




01 = address




2100 = milliseconds


Qtalk –m /dev/ser8



$001Qff



$001Aff



$001Sff



$011Qff



$011Aff



$011Sff


stat 7 = gulper fired

Large disk parameter in QNX:


su root


vi install.9  (the “install” file)


add argument to the line:



$/bin/Fsys –H 24M


cd /boot


make b=install.9 (this saves the operating system in: images/install.9)


look in the / directory


.boot


cp images/install.9 /.boot

Xantrex Ethernet Setup:


C:dorado/utilities  find the Xantrex utility


Use it to set up the replacement Xantrex supply to the same address as the previously installed Xantrex supply (134.89.32.124)

Syslog Daemon


Program lives on the MVC.  If syslog isn’t running, reset:


su

(become root)


ps –elf | grep syslog


/usr/bin/syslogd


use slay
(gives info)


slay –s SIGHUP syslogd



kill –HUP (process #)


exit

(exit root)

rsh –l dorado1 $AUV_HOST “(su; slay –s SIGHUP syslogd)”

DCON Instrument Comms

(when plugging directly into DCON bus cable or in a fresh Cygwin window)

CTD1


telnet sci1-dmo1 10001

CTD2 


telnet sci1-dmo1 10002




Ctrl-z
(to get the s> prompt)




ds
(display settings)




cc
(configure)




sd
(magnetic switch disable)




se
(magnetic switch enable)

ISUS


telnet sci2-dmo1 14001


C
Gets Configuration


W
Should display “ack”


M
Pulls up Menu (PicoDOS)


H
Help


T
Test


F
File system utility



F (again) Filelist


S
STOPs ISUS


Password: DUNLIN

(required when deleting files) 

HYDROSCAT
telnet sci2-dmo1 14002   


sleep (to turn off LEDs)

LISST


telnet sci3-dmo1 14001

BIOLUME

telnet sci3-dmo1 14002


g  (turn pump on)


P  (start command)


O (stop command)



OCR


telnet sci4-dmo1 14001

OCR 2


telnet sci4-dmo1 14002

( Config Address:
telnet sci1-dmo1 9999 )


Serial Port Assignments

CPU Card


1 Iridium


2 Freewave

Xtreme/104 Isolated 12 port Card


3 Tailcone


4 


5 Parosci


6 DVL


7 GPS


8 Gulper (RS485)


9 


10 Bluefin Batteries (RS485)


11 MVC_PIC


12 3DM_GX1


13 Drop Weight


14 USBL

Flashing the LISST

AUV-1  goto c:\lisst

Look in devices.cfg

sci3-dmo1: 14001 is the address

telnet sci3-dmo1 9999

setup channel 1

set port # 10001

run TTOOLS

alt-T  load program   alt-L

program is in dorado\documents and settings

BIOLUME.TTB   (yes, that really is the LISST program!  historical reasons)

now in c:\lisst\

alt-f-q  exit

telnet sci3-dmo1 9999

config ch1 to14001

Bluefin Batteries

Inrush problem:


A high side switch inside the battery can shut down due to excessive current when the vehicle is started up by removing the MVC magnet.  The battery will appear to be discharging (status “d-“) but may actually not be supplying current to the bus.  


Therefore, if starting vehicle on batteries, once it is running, turn on the power supply, then reset the batteries either by swiping the magnet or  by using “qtalk.”


With “qtalk” do the sequence (nn=batt num in hex): 

#nnbf  

#nnbd  

#nnwf

Be sure to do wf, which turns off the watchdog, or else the battery will shut down in 1 minute.


With the vehicle running on the power supply, turn down the p/s voltage so that the batteries are carrying the load, then do a “qtalk q0” on each battery and observe the current drawn from each.


It is OK to enable a battery using “qtalk” with the vehicle in the water.

Battery Commands : 

While in qtalk session (qtalk –m /dev/ser10):

!?



(display batteries on line)

#96q0


(display stats on battery number 96 {hex} )

#96q1


(display individual battery 96 voltages)

#96q2


(display cell termperatures battery 96)

#96bf


(turn off battery 96)

#96bd


(turn on battery 96)

#96wf


(turn off watchdog on battery 96)

<crtr A> X


(to eXit qtalk)

Cells are fully charged at 4.2volts, relaxation drops a tenth or so.

Mission will abort when a cell discharges to 3.4volts

Individual Battery Checkout


Connect 7-pin lab test cable to the battery (4-pin cable not necessary)


Turn on the battery switch (located on the lab test cable)


Computer command:



telnet ets8p-3 3004


Then use same Battery Commands as above.

Battery charger software lives in the MVC


When charging batteries, turn off the Hydroscat



telnet sci2-dmo1 14002



sleep


On the Zephyr

cd /home/dorado1/auv/altex/battcharger/logs


../charger –cdev tcp:xfr2:2001


3
automated charging


0 
set Hotel    V 35.5  I 2.0


2 
check I       4 3 2
***


3
set batts to charge


4 
charge


5 
to stop charging


D 
set batts to Discharge state


T
Top Menu


Q
Quit charging program

*** for low current charging, limited to 14 Amps by the “small” deck tether.

High current charging: 16 6 4, with hi current charge cable connected, but using power supply voltage sense lines connected to “small” deck tether.


In the downstairs AUV lab:

cd /home/dorado1/auv/altex/battcharger/logs


../charger –cdev tcp:ets8p-3:3002 –bdev /dev/ser10

To put a battery into charge mode “manually”:


#aabc



charge mode


#aawf



turn off watchdog

Carefully control charge current with the power supply’s current set knob.

When a cell reaches 4.2 Volts, back the supply’s current down to the next lower setting.

eg:
16 * 3 = 48
+2 (hotel) 
= 
50 A


  6 * 3 = 18
+2

=
20 A



  4 * 3 = 12 
+2

=
14 A

NOTE:

   Battery temperature MUST remain below 45 degrees C.  Dial back the current if necessary.

   Use the deck hose and PVC fixture to cool batteries with sea water.  Be sure the sea water valve is open before asking Zephyr crew to start up the sea water pump.  Also leave the valve open until the crew turns off the pump when charging is complete.

   With high current charging, the batteries should complete charging in 5 hours.  After about 3 hours and 15 minutes, the program shold “kick back” the charge current to 6 Amps per battery.  The next reduction in current should occur about an hour later.  The final stage of battery charging  (4 Amps per battery) should take about a half hour.

MBARI AUV Operations Service ARGOS

I purchased a Telonics ST-20 Model A-1010 self contained battery powered location only transmitter.  The serial number is 519012 PO reference 0311565.  Nominally good to 1000 m, this unit is meant to serve the extended AUV CTD project missions as a backup emergency location aid.

From our Service ARGOS use agreement:

Program Number 2726

Name of the Program:  MBARI AUV Operations

Program administrator:  Gashler Drew

Starting Date 01 June 2003

Ending Date 31 May 2006

The access codes to our Argos data:

Username: Gashler

User password: Suroko

Program password: Fuji

PTT Id number

Decimal

42606

Hex


34D2DE1

Repetition period 
90


To access the latest location data:

telnet datadist.argosinc.com

You will see:

Welcome to OpenVMS ™ Alpha Operating System, Version V7.2-1

Username: Gashler

Password:  



Welcome to the North American global processing center.


LOGIN AT 239/1815  LAST ACCESS At 239 1759 UTC

ARGOS READY

/
At the / prompt type COM,,,ALL

You will see something like 

Prog 2726

42606
33.385N
111.814W
3
231/1535Z-231-1529

(6)

00



00


ARGOS READY

/
Also, type PRV,,DS,,

You will see something like:

02726 42606   4 31 D 2005-03-02 03:13:23  36.522 -121.671  0.000  401649802
      2005-03-02 15:36:36  1         00           00           00

      2005-03-02 15:38:06  1         00           51           25

      2005-03-02 15:39:36  1         00           00           00

02726 42606   2 31 J

      2005-03-02 15:38:06  4         00           00           00

02726 42606   2 31 K

      2005-03-02 16:26:06  4         00           00           00

02726 42606   2 31 M

      2005-03-02 16:47:06  1         00           00           00

02726 42606   2 31 J

      2005-03-02 17:21:36  7         00           00           00

There is a charge based upon time connected, so when you are done:

ARGOS READY

/LOGOUT
For more command information refer to section 4.4 of:

http://www.cls.fr/manuel/
For satellite pass prediction:

http://liftoff.msfc.nasa.gov/RealTime/JPass/20/
NOAA 15 and NOAA 16 are the current operational satellites.
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