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Orbital Debris Mitigation Plan
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In accordance with Parts 5, 25 and 97 of the Federal Communications Commission’s rules, the following Orbital Debris Mitigation Plan is hereby submitted for the RAFT and MARScomm pico-satellites.
Spacecraft Hardware Design:  The RAFT1 and MARScom pico-satellites are 5 inch cube university class satellites deployed as a pair as shown in the diagram below.  RAFT has a mass of 3.8 kg and MARScom has a mass of 3.2 kg.  Full design details are available on the web page:  http://www.ew.usna.edu/~bruninga/raft.html .
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The design of these pico-satellites and the mission has no planned nor unplanned release of material throughout the mission.   The design is very robust not only to survive the rigors of space, but also the handling inherent in spacecraft preparation for launch.  All fasteners are captive and in addition, are staked in place with a final dab of Scotchweld 2216 two-part epoxy.

MINIMIZING ACCIDENTAL EXPLOSIONS:  There is no probability of accidental explosions of these pico-satellites because there are no fuels or energy storage on board other than the 10 AA size NiCd battery cells.  These cells meet all of the NASA requirements for manned safety, including multiple redundant isolation and insulation and containment.  The battery box is made of 1/16” aluminum and free space is filled with Durrette gold electrolyte absorbent material.  The vent is covered with Gortex to release pressure without any release of liquid electrolyte in case of a battery anomaly.

Batteries will be consumed on re-entry.

SAFE FLIGHT PROFILE:  The flight profile for RAFT and MARScom are LEO with deployment by the Space Shuttle at a safe altitude below the International Space Station.  Deployment will occur approximately 1km or more below the ISS altitude.  At these altitudes, the mission lifetime is under 6 months.  The profile shown below for RAFT clearly shows a 7 month orbital lifetime if released at 185 nautical miles or only 3 months if released at 170 nm.  MARScomm is even less, being 3.2 instead of 3.8 kg.
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POST-MISSION DISPOSAL:  The Post mission disposal plan for RAFT and MARScom is to operate continuously until de-orbit.   There is no dependency on  on-board propulsion systems to accomplish this objective.   De-orbit is assured within 3 to 7 months based on the planned Space Shuttle Deployment Plan at 185 nautical miles or less.  The deployment is below the altitude of the ISS and so there is no probability of collision with this massive orbiting object.

A Debris Analysis was conducted, and none of the pico-satellite components will survive the end of mission re-entry event as indicated in the following tables.

UNCONTROLLED REENTRY FROM DECAYING ORBIT FOR RAFT Satellite
*** Parent Spaceframe Data is in line 1 ***

Total Debris Casualty Area.... NONE
	Object Surface Identification
	Object Type
	Object Diameter (m)
	Object Length (m)
	Object Height (m)
	Object Mass (kg)
	Material Type
	Demise Altitude (km)
	Casualty Area (m^2)


	RAFT Spaceframe
	Sphere
	.13
	.13
	.13
	1
	AL 6061
	78
	0

	Batteries
10 AA cells
	Cylinder
	.015
	.05
	0
	.025
	Nickel-Cadmium
	65
	0

	Circuit boards
	Flat plate
	.01 thick
	.12
	.12
	.080
	FR-4 glass-epoxy
	83
	0

	
	
	
	
	
	
	
	
	


UNCONTROLLED REENTRY FROM DECAYING ORBIT FOR MARScom Satellite

*** Parent Spaceframe Data is in line 1 ***

Total Debris Casualty Area.... NONE
	Object Surface Identification
	Object Type
	Object Diameter (m)
	Object Length (m)
	Object Height (m)
	Object Mass (kg)
	Material Type
	Demise Altitude (km)
	Casualty Area (m^2)


	MARScom Spaceframe
	Sphere
	.13
	.13
	.13
	1
	AL 6061
	78
	0

	Batteries

10 AA cells
	Cylinder
	.015
	.05
	0
	.025
	Nickel-Cadmium
	65
	0

	Circuit boards
	Flat plate
	.01 thick
	.12
	.12
	.080
	FR-4 glass-epoxy
	83
	0

	
	
	
	
	
	
	
	
	


7 months
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