EA467  ANDE, PCSAT-1 Operations and STK exercise 

21 August     Fall 2007
Due Date:  28 August 2007
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On 7 Dec 2006, the 3rd,4th and 5th US Naval Academy satellites were launched on board the Space Shuttle STS-116 enroute to the International Space Station.  After a week on station, the Shuttle un-docked from ISS and deployed the two RAFT satellites and ANDE.  The two RAFT satellites have since de-orbited, but ANDE remains in space through this fall.  The orbit of ANDE precesses about 20 minutes earlier every day.  It follows the typical pattern of a LEO over USNA as shown below.  These 6 or 7 passes a day are every 90 minutes, but only for a period of 9 hours per day.  Hopefully these are during working hours?
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1.  ANDE:   Using STK and with current elements for ANDE and PCSAT-1, find out when ANDE will next be visible above about 10 degrees during your class period.  We can only command ANDE reliably when it is above about 10 degrees.  Why do you think that is so?  What is the difference in range between ANDE at the horizon compared to ANDE at 10, 20, 30, 40, 50, 60, 70 and 80 degrees?  How many more days will ANDE be in view during your class time this semester?
2.  ISS:  The crew of the ISS often uses amateur radio to talk directly to schools in the footprint.  The next scheduled school contact is Wednesday 29 August between 12:03 to 12:11 EDT with a school in Nebraska.  Will USNA be in the footprint?  Can we hear the conversation?  
3.  PCSAT-1:  PCSAT-1 is our oldest satellite and it has battery problems on most orbits, but it can be fully recovered a few times a year when its orbit precesses to a right-ascension  giving a week or so of full Sun.  Use STK to predict the next full Sun period.  What day will your EA-467 lab schedule permit you to first contact PCSAT-1 above 10 degrees during that window of opportunity.
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4.  Communications Relay:  ANDE, like our PCSATs before it, operates as a bent-pipe relay on 145.825 MHz VHF uplink and downlink and are capable of relaying text packets between users in the footprint and via volunteer ground station gateways with the internet.  When any two of our spacecraft are in view of each other, they can also be used for satellite-to-satellite links for greater range.  An example packet was received last year from our PCSAT2 over Algeria via PCSAT-1 over the Atlantic as shown below.  Considering that user uplinks and downlinks are both on the same channel, what is unusual about the geometry of this packet?
Can you predict any time this fall when both ANDE and PCSAT-1 will both be in view of USNA at the same time *and* after PCSAT-1 has been recovered?
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Resources:  The following web pages and resources are available to assist you.  STK will be your primary tool for the tracking.  Make sure you have current orbital elements and confirm your accuracy compared to http://www.heavens-above.com.  These web pages may be helpful.
· EA-467 page:


http://www.ew.usna.edu/~bruninga/ea467.html
· ANDE/RAFT OPS page:

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

http://pcsat.aprs.org
· PCSAT-1 page:


http://www.ew.usna.edu/~bruninga/pcsat.html
· CelesTrack Elements:

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