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ANDE was launched on 21 Dec 06 into a low orbit by STS-116 on its way home from visiting the ISS.  In such a low orbit it will de-orbit by early next semester.  You have predicted this pass to occur during your period.  This handout describes what you will do during the pass.
ANDE’s Comms Mission was to provide spacecraft telemetry and command and control.  Its secondary mission was to act as a bent-pipe transponder for our USNA  tactical situational awareness system called APRS (Automatic Position Reporting System) which allows users to communicate via brief data bursts to update the network with their position, status and any messages.

During this lab period you will be able to command some of these functions and communicate with other users of the system.  Although there are 6 passes a day, only one will occur during your lab period and then, only for 6 minutes, so it will be a very critical few minutes.   The ANDE block diagram below has two identical comm systems, called the A and B side.  The uplink for the B side is unpublished and only ourselves and the USCGA knows that frequency.  This allows us to operate without the contention which will probably characterize the public uplink of 145.825.
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Block Diagram:  you will notice the sleep-wake timer, which wakes ANDE only 1 second out of every 16 seconds.  If ANDE senses activity, it will stay awake until 1 minute after the last packet heard.  If it has not already awakened, we will transmit one packet a second for up to 16 seconds until she responds.

USNA ANDE Ground Station:  The diagram below shows our ground station  uplinks and downlinks and our injection of data into the internet.
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On Tuesday and Thursday, Naval Academy stuents
‘wil operate ANDE to gather statstics on the success
rate of the APRS mission. We invie participaton,
attended or unattended AW these guidelnes:

1) Tracking Base stations set S minute rate:

2) S0V mobies set 3 minute rate

3) SW HT' set 1 minute rate

Do not TX more often, as # wil mess up the statistcs
Would be nice if ou put your staton nfo rmation n your
post text so we could confirm the valdy of the
statistcs of your transm rate, something k-
“Base=Smin +10 5"
“S0W =3min v S/Eths”
“HT=1min v 19" ant”
‘See hitp:Iwvrw.ew.usna.edul~bruningalande-ops.himl

Bob, WB4APR
US Naval Academy Satelte Lab





Telemetry:   Since the packet transponder also has telemetry data, we will capture all telemetry packets to give us the health of the spacecraft.  Telemetry packets are transmitted in the following format:
ANDE-1>APRS,SGATE:T#SSS,111,222,333,444,555,FF101010

Where:

T#SSS is the serial number of the packet,



111,222,333,444,555 are the five telemetry channels 

 

FF101010 are the state of 8 binary bits. FF is the frame counter

There will be four telemetry packets based on the Frame Number FF (00,01,10,11).  Later on in the telemetry lab, we will decode these telemetry packets.  This telemetry will tell us about the systems on board.  These are Battery Bus voltage , Electrical Power System Battery currents,
Spacecraft internal and external Temperatures and Command Status.
Preparations:  Prior to class everyone should prepare for the event by reviewing these web pages.

· ANDE OPS PAGE:

http://www.ew.usna.edu/~bruninga/ande-ops.html
· ANDE User Data:

http://pcsat.aprs.org
· ANDE Telemetry plots:
http://web.ew.usna.edu/~bruninga/andeTemps.html
OPERATIONS:  The following student volunteers will operate the station:
1) Tracking Officer:  Will use InstantTrack to announce AZ and EL & Doppler every 20 seconds
2) Command Antenna Op:  Keep command antennas pointed at ISS/PC2

3) Command Operator:  Will send the commands to activate the mode switches.

4) Packet Receiver Operator:  Will monitor and log all user packets observed and tune for Doppler
5) Telemetry Officer:  Will monitor and log all Telemetry

6) PAO student:  Will take candid photos of the event.
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COMMANDS:  ANDE only has a few commands:

L A – Logon side A (or L B)

TE 1 – Sets 10 second telemetry rate

MYAPRS TALK – sets voice synth callsign to TALK

MXMIT ON – sets ANDE to monitor its own packets

CTR A ON – turns on voice synthesizer

^C D – Forces a disconnect from our end.

USER ACTIVITY:  To the right is shown the posting that went out on the AMSAT Email-Reflector about our lab period and soliciting participation from other users.  We will be looking for packets from other stations reporting their data.

1

