EA467  PCSAT2 Operations LAB
(EVA Shutdown)

 
(draft)
 Fall 2006
The transmitter on PCSAT2 is considered a catastrophic hazard to astronauts working within 10 meters of it’s antennas.  During the EVAs on 30, 31 August and 2 September starting at 1430z, PCSAT2 must not only be shut down for EVA safety, but on one of those days, PCSAT2 will be permanently removed from the outside of the station and packed up for return to Earth and USNA.  We must command PCSAT2 OFF into a safe mode for the crew for each of these evolutions.   We are scheduled for removal on EVA3, but may be removed early as a “work-ahead” item.  See the PCSAT2 page:  http://www.ew.usna.edu/~bruninga/pcsat2.html
YOUR MISSION:  This is not an exercise.  This is real world involving NASA and DOD professionals and your job is to plan these EVA safety shut-down processes.  You will form teams of two and work up your plan.  The plan must be finished by the end of class.

BACKGROUND:   The diagram below shows the three PCSAT2 transmitters.  Normally the TNC A is transmitting 1200 baud periodic telemetry packets every 10 seconds and Science data at 9600 baud every 3 minutes.  The TXC transmitter is currently not on.  Our command system is via the TNC-A and TNC-B systems.  Not shown in this diagram is the power system which is shown later.
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PROCESS CONSTRAINTS:  We must begin mission planning for this EVA to assure NASA that PCSAT2 is off and we must have backups and contingencies.  This is not as easy as it sounds.  These evolutions usually require a full day of planning and several dozen emails to get everyone up to speed since this is a man-safety issue.  Here are the driving constraints that have to be considered as follows:
Constraints to shut-down:

· Check the PCSAT2 telemetry for Battery voltage to assess the criticality of the timeline required

· If volts are near 16, then we can take as much as 24 hours for this.  If 15, then only 12, etc.

· EVA is scheduled for TBDz on 27 Aug.  Astronaut suit prep for EVA begins 3 hours earlier
· Astronauts will send the commands if we fail, but need to do it before they suit up

· After we send the commands, we must have a backup orbit in case we fail on the first try

· After sending commands, we must have at least 1 (best 2) ground stations confirm that PC2 is off

· PCSAT2’s batteries run down at a VERY high rate when off due to ISS man safety requirements

· Thus we must minimize the PCSAT2 off time, yet allow all the above considerations.
· Any of our ground stations can do the “firecode” shut-down, though in this priority order:  First, USNA or New Zealand.  Next is Japan, and less preferred are London and West Coast.  And lastly Hawaii.
Constraints to re-activation:

· Once commanded OFF, PCSAT2 cannot be re-activated until after 8.3 hours 

· We want to re-activate as soon as we can and not later than 24  hours worst case.
· Allowable off time is dependent on state of charge when turned off.  (step 1 above)
· USNA is desired primary activation ground station.  Desired operations are waking hours

· New Zealand is our best volunteer activation station.  Waking hours desired (retired pilot)

· Definitely further down the list are London with less experience and must be waking hours and not working hours.  (He has to do this from home), and California (should be waking hours).
Plan execution:

· Your plan will consist of a time line starting now, detailing all steps, notifications, contingencies

· USNA plan is due by noon on Thursday, contact active players, get confirmation before Fri COB.

· Planning must account for delays in international Email reading/work/sleep times at all stations.

· We must also be in contact with Mission control in Houston throughout this plan and advise them of each step’s results.   Sleep/wake times are somewhat involved here though for the 24 hours or so that all this will take place, the DOD reps should be manned  up and on console.
PCSAT2 EVA Safety Shutdown and Reactivation System:  Shutting PCSAT2 down is easy, because we have a single “firecode” command to do it.   Look carefully at the diagram of the EVA Safety design for PCSAT2 on the link below.  Notice the #1,2,3,4 EVA safety inhibits  involved in the EVA installation plug and EVA switch when PCSAT2 was first installed.  Once installed, we had to have four more inhibits labeled A, B, C and D to assure the transmitters are commandable OFF and cannot be caused to come back on, even in the presence of 3 failures.
The “firecode” shut down is via a DTMF (think touchtone) command via either receiver A or B which can activate the RED “restart” line to the 8 hour timer.  This restarts the 8 hour timer switch (open), removes power from both the Relay 1 and Relay 2, and also sends a CLEAR command to clear (open) both of those relays.  This also removes power from the two command systems A and B.
Resources:  The following web pages and resources are available to assist you.  STK will be your primary tool.  Make sure you have current orbital elements and confirm your time accuracy compared to http://www.heavens-above.com.  Start with the EVA start time and work your timeline backwards while applying all the constraints.    These web pages may be helpful.
· PCSAT2 OPS PAGE:

http://www.ew.usna.edu/~bruninga/pec/pc2ops.html
· PCSAT2 Live Telemetry:
and Telemetry plots.  See links on the above page

· PCSAT2 EVA Shutdown:      http://www.ew.usna.edu/~bruninga/pec/eva-safety.GIF

· CelesTrack Elements:

http://celestrak.com/NORAD/elements/ 
· ARISS Operations:
 
http://www.ariss.net
· ISS Tracking page:  

http://heavens-above.com
Edit your plan using WORD and submit it at the end of lab.
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