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ABSTRACT 
 
 Current  computational  processing  capabilities  have  enabled  the
development of simulators to support satellite missions to achieve a high
level of representativeness. It is possible to reproduce the environment and
the  behavior  of  the  spacecraft  with  high  level  of  precision.  Its  use  has
become a fundamental tool that accompanies the different phases of the
mission,  contributing  both  in  the  stages  of  integration  and  trials  as  the
qualification of the operation.  
 Among the objectives of this type of simulator is the training of the
team of operators,  validation of flight procedures,  contingency tests that
cannot  be  tested  in  the  flight  model,  tests  of  new  procedures  and  SW
updates during life of the spacecraft. 
 Based on the experience gained in the development of simulators for
GEO and LEO missions, it will  be exposed in this work which capabilities
should have a simulator of these characteristics and which design concepts
should be applied. 
 Among  the  required  capacities  can  be  found:  Compatibility  with
Ground Segment tools, respecting all telecommands and telemetry in both
format  and transfer  rate;  emulation capacity  of  on-board computers  and
their communication interfaces with the rest of the components, execution
of flight software binaries; functional simulation of the components and the
set  of  sensors  and  actuators  that  make  up  the  different  subsystems;
behavior  of  the  different  physical  models  and  their  interaction  with  the
subsystems of the satellite, such as thermal model, power, attitude, orbit,
environment and perturbations. 
 The  design  must  be  oriented  towards  a  modular  and  extensible
architecture. The use of a standard like SMP2 facilitates this and allows the
reuse of models and software components. The architecture should have the
necessary flexibility to allow the development and incremental use of the
simulator so that it  can accompany and be adapted to the needs of the
mission from an early stage. 


