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Extended Abstract
A relevant characteristics at designing stage on most of the satellites is the
need of matching the required performance, under several constraints for
minimization,  such  cost,  mass,  volume,  etc  in  order  to  fit  the  allowable
budget, or to be able of using smaller launcher, or to increase the feasibility
of the project,  or  many others.  There are a lot of  reasons for which the
optimization process can be applied, on each of the satellite subsystems in
order to reduce as much as possible their restrictions.
The  power  subsystem  is  not  an  exception  to  this  paradigm,  with  the
aggravation of being one of the most limiting satellite subsystem because
the presence of solar panels, and components such as the battery which is
heavy in mass and it is a limiting factor of the satellite shape.
Due to the complexity of this particular subsystem, dedicated optimization
methods need to be applied to handle the requirements to convert them in
a convex set. In the typical optimization problems, the objective function is
a functional, subject to a series of constraints, that is,
m´ın f(x) x ∈ S ⊆ Rn suject to gi (x) ≤ 0 i = 1,... j , hi (x) = 0 i = 1,... k .
Where  x  is the vector of the design variable,  gi  and  hi  are the constraint
functions. If the problem is convex (or concave) there is only one optimal
solution for that optimization scheme. Otherwise, there may be more than
one  global  solution  despite  having  the  same  values  than  the  objective
function.
The power system has to satisfy the design objectives. It is possible that
some  of  them  may  have  conflicts  of  compliance  with  others  or  simply
incompatibility among them, for which it is necessary to set a more general
multi-criteria or multi-objective problem. That it is mean,

m´ınF (x) = [f1(x), f2(x), ... fk(x)] con x ∈ S ⊆ Rn

Where  fi(x)  is  the  k  goal.  The  multi-objective  problems may not  have  a
single solution. But there is always a compromise between conflicting goals.
The design parameters for the power system at this stage of the project are
7, which are listed below,

1 Solar cell type: There are currently 8 types of cells available in the
market.
2 Type of solar panels: fixed or rotating.
3 Choice of batteries: NiCd, NiH 2 and Li-Ion.
4 Bus voltage: 28V, 50V.
5 Number of batteries.
6 Number of cells per battery.
7 Maximum download speed allowed to the battery: 0.5 C up to 0.67 C.

It is desired to introduce via the present work a methodology for analysis, in
the present case, the power subsystem architecture from an integral point



of view and not component by component optimization as it is so far the
usual method of designing. Cost, mass and performance are the framework
for this optimization problem, but each one can be modified or replaced by
another more appropriate for special cases. The attack methodology to the
problem in a systematic way is the innovation that we intended to present in
this paper.
The power system under analysis consists on solar panels as energy source,
batteries  as  the  storage  system  and  a  direct  energy  transfer  (DEC)
architecture.  Sizing,  modeling,  simulation and optimization of  the system
are presented.


