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Power subsystems modelling and budgeting for satellites in low earth orbit
is a complex process requiring a very accurate knowledge about the electric
generation, conversion, storage and consumption processes. Modelling solar
cells, batteries, satellite orbit and attitude as well as power usage profiles
must be done in order to properly size and rate each component of the
subsystem  in  order  to  meet  the  mission  power  requirements.  All  this
designing, modelling and simulating processes must then be validated with
in orbit data to adjust the initial assumptions for future missions.  
 
All this work-processes is usually not performed on small satellites mostly
because  these  do  not  have  strict  requirements,  like  average  power
generation or end-of-life power degradation tolerance, because they are not
usually used for commercial missions but scientific or educational ones. 
 
In  May  30th  of  2016  Satellogic  launched  two  identical  39  Kg  earth
observation commercial satellites to a 500 km sun-synchronous orbit. It was
required for each satellite to generate up to 40W of orbital average power
with up to 90W of peak power consumption and to be rated to withstand
more  than  18,000  eclipse-illumination  phases  during  a  3  year  lifetime
without significant degradation of the power subsystem as a whole. To solve
this,  in  Satellogic  we  walked  through  all  the  described  process  phase
including the in-orbit validation. 
 
Each satellite records more than 300 telemetry values every few seconds
including  solar  cells  power  generation,  power  consumptions  of  every
component  of  the  satellites,  more  than  60 temperature  values  including
solar panel temperatures, sun vector in body axes and attitude and position
of the satellite. Satellogic has downloaded this telemetry since the first day
in orbit and we have now gathered more than 6 months of in orbit data that
helped us to validate the models. 
 
In this presentation, this process will be reviewed and the in-orbit data will
be presented and compared to estimated and budgeted values. During this
validation, a few second order issues appeared and a lot of information was
feedbacked to the design process for future missions and will be presented
too. 
 
During this process we have confirmed the importance of doing a proper
system modelling, simulation and validation in order to refine the design
phase  for  future  missions  and  as  the  only  way  to  assure  requirement
compliance for commercial / critical missions, even for small satellites. 


