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Context

For some applications, neither electrical source is able to achieve the required performances. It is particularly
true in the field of transportation. Hybrid energy storage systems (HESS) can be a very interesting solution for specific
transportation application. HESS are generally composed of two sources: a first one with a high energy density and
another with a high power density, which allows a good autonomy and sufficient acceleration/braking capability.

Since about ten years, numerous works on this subject have been published and have presented innovative
solutions, among others by the L2EP laboratory [Allegre 10], [Sadoun 13], [Mesbahi 16] et  and [Castaings 16]. The great
majority of these ones dealt with the association of sources and with the methods of power sharing between the two
sources, in order to optimize the performance, the volume, the weight, the efficiency or the life-time.

The great majority of these works focuses on energy sources and the way to manage the distribution. But
converters, which are generally an important part of the system, are studied very briefly and the choice of topology and
its control is not deeply studied. 

This topic has been discussed in a particular case [Allali 16] and needs to be extended and improved.

Objective 

The aim of this work is to answer to these questions : 
- Taking into account the constraints of size, weight, cost, life-time, reliability and also according to

the characteristics of the selected sources, which association and topology of converter is the best
adapted for a specific HESS?

Work steps

 Bibliography and Study of the existing solutions (topology, energy management methods)
 Assimilation of the interests and drawbacks of existing solutions

These two first steps can be made during the bibliographic project
 Definition of the main parameters that allow the definition of the better topology
 Definition of a method to determine the better topology on the bases of the specifications
 Study of the influence of the energy management methods on the power electronic converter structure and vice

versa.
Simulations with some examples of specifications of HESS will validate these last steps.
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