EA467  ANDE/RAFT Operations Readiness Test
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     Fall 2006
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On 7 Dec 2006, the 3rd,4th and 5th US Naval Academy satellites will be launched on board the Space Shuttle STS-116 enroute to the International Space Station.  After a week on station, the Shuttle will un-dock and separate from the ISS to a lower altitude.  There it will deploy the two RAFT satellites and the next day deploy ANDE.  On the next orbit over USNA, we must be prepared to begin on-orbit checkout of all systems before turning them over to operational use.  The current schedule for deploy is as follows:

8 Dec 0235z Launch

17 Dec 0040z Deploy RAFT

18 Dec 1900z Deploy ANDE

TRACKING:   On deployment we will be given a state vector for the shuttle and a delta-v of the deployment.  For planning purposes, we need to know when these passes will occur.  Load up STK with the current elements for ISS.  Then, create a new orbit for RAFT that begins on 17 Dec at 0000 that is 10 km below the orbit of the ISS, all other elements being the same.

1) What are the USNA pass times for the 1st day?  Also for our ground station in Hawaii for the Lasers.

2) The footprint of RAFT is about 2800 miles across, how long will it be when RAFT leaves the footprint of the ISS?   How long will it be until RAFT gains a full orbit on ISS and has the potential for re-contact?

3)  On launch day, where is PCSAT-1 which is also on the same frequency and can be used to cross link to  RAFT?  What joint opportunities are there for cross link experiments between USNA and either sat?

ANDE Simulator:  We have an ANDE prototype that we can use to test our command and control system.  Use the USNA Ground station to logon to ANDE and perform a functional test in accordance with the ANDE Functional Test Plan procedures.  Switch to each of the battery packs, and command the lasers on.  This model does not have the speech synthesizer, but can be enabled for digipeating.
RAFT Simulator:  Our RAFT mission simulator can do most of the RAFT functions including the text-to-speech synthesizer.  Below are the significant settings to configure RAFT.  ANDE settings are similar.
MYCALL:

MYC RAFT
MYREMOTE:

MYR DISC3  

( for RAFT, and DISC1 for ANDE
TELEMETRY:

TE 6


( every 60 seconds
BEACON:

BT >This is RAFT from the US Naval Academy

BEACON EVERY
B E 6
LTEXTS:

LT 1 :BLN1RAFT1:This is the format for a bulletin




LT 2 :BLN2RAFT2:Go Navy!  Beat Army!

BEACON LT’s:

BLT 1 e 00:01:00




BLT 2 e 00:01:07

CONOK:


CONOK ON

( enables speech synthesizer

CMSG:


CMSG OFF

( turns off built-in connect msg

CHECK:


CHECK 6

( sets time-out to 60 seconds

DIGIPEATER:

DIGI ON 

( enables digipeating

UIDIGI:


UI ON APRSAT

( enables APRSAT alias

UITRACE:

UIT WIDE

( enables WIDEn-N digipeating

Communications Relay:  The PCSATs and subsequent USNA Spacecraft all operate on 145.825 VHF uplink and downlink and are capable of relaying (digipeating) packets between users and between users and the internet.  Since both uplink and downlink are both on the same frequency, any of our satellites can serve as a relay to any other of our satellites in a multi-satellite constellation.    In this lab, you will enable both RAFT and ANDE for digipeating and will attempt to relay between satellites as shown below:
[image: image2.png]ANDE / RAFT / PCSAT-1 Crosslinks:

ANDE RAFT
Telometry: 145225 ] le\eme\vy ® le\emem ;giiﬁsk
sowin_~ 280 s (AT Y
] w
s ANDE RAFT 145825
vsors: 145525 2hop dta 2hop dta downink
uw

e Mg e [BEY \ E2
I woi




Unfortunately, in the lab each user can hear each other user direct, so the thrill of relaying a packet thousands of miles via one or more hops is somewhat diminished.  But you should still be able to see the original and subsequent hops since each satellite inserts its callsign in the packet header when it relays the packet.
USER1>APRS,APRSAT,APRSAT,APRSAT: test this path…

( the direct packet

USER1>APRS,ANDE-1*,APRSAT,APRSAT: test this path…

( first hop via ANDE-1

USER1>APRS,ABDE-1,RAFT*,APRSAT: test this path…

( second hop via RAFT

APRS also has a multi-hop-N protocol where the sender simply specifies the number of hops desired.  Each satellite that repeats the packet will insert its callsign and decrement the hop count as shown below:

USER1>APRS,WIDE3-3: test this path…



( the direct packet

USER1>APRS,ANDE-1,WIDE3-2: test this path…


( first hop via ANDE-1

USER1>APRS,ANDE-1,RAFT,WIDE3-1: test this path…

( second hop via RAFT
USER1>APRS,ANDE-1,RAFT,PCSAT-1,WIDE3-0*: test this path…
( third hop via PCSAT-1
Cross-Link Telemetry:  Now set the UNPROTO path on each satellite to UNPROTO APRS VIA APRSAT so that each satellite will relay via the other.

Resources:  The following web pages and resources are available to assist you.  STK will be your primary tool for the tracking development.  Make sure you have current orbital elements and confirm your accuracy compared to http://www.heavens-above.com.  These web pages may be helpful.
· ANDE/RAFT OPS page:

http://www.ew.usna.edu/~bruninga/ande-raft-ops.html
· PCSAT-1 LIVE page: 

http://pcsat.aprs.org
· CelesTrack Elements:

http://celestrak.com/NORAD/elements/ 
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