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Should the Russian Space Agency (RSA) not participate in the International Space Station (ISS) program, then the 
United States (U.S.) National Aeronautics and Space Administration (NASA) may choose to execute the ISS mission. 
However, in order to do this, NASA must build two new space vehicles, which must perform the functions that the Russian 
vehicles and hardware were to perform. These functions include periodic ISS orbit reboost, initial ISS attitude control, and 
U.S. On-Orbit Segment (USOS) control moment gyroscope (CMG) momentum desaturation. The two new NASA vehicles 
that must perform these functions are called the U.S. control module (USCM) and the U.S. resupply module.

This paper presents a design concept for the USCM GN&C subsystem, which must play a major role in ISS orbit 
reboost and initial attitude control, plus USOS CMG momentum desaturation. The proposed concept is structured similar 
to the USOS GN&C subsystem, by design. It is very robust, in that it allows the USCM to assume a variety of vehicle 
attitudes and stay power-positive. It has a storage/safe mode that places the USCM in a gravity-gradient orientation and 
keeps it there for extended periods of time without consuming a great deal of propellant. Simulation results are presented 
and discussed that show the soundness of the design approach. An equipment list is included that gives detailed 
information on the baselined GN&C components.
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