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The topics listed below correspond more to themes in which master theses can be realized, than 
to a detailed description of topics. Depending on the interest of the students, more theoretical 
or instead industry-related topics will be developed. Some of the proposed themes are more 
convenient for an internship, to be made before the master thesis. 
The themes proposed are preferably accessible mainly to students in engineering physics and 
in electromechanical engineering. 
  

Relaxation and decomposition techniques for stochastic optimization 
 
P. Henneaux (pierre.henneaux@ulb.ac.be), P.E. Labeau (pelabeau@ulb.ac.be) 
 
Power systems must be operated in the most economical way while ensuring the desired level 
of reliability. A fundamental tool allowing transmission system operators to meet that objective 
is the so-called Optimal Power Flow (OPF). It aims at minimizing a given objective function 
(e.g. operating cost) while respecting operational requirements of the power system. However, 
standard OPF algorithms make use only of a “best estimate” for the forecast for future power 
system conditions. They are then not adapted to future power systems dominated by renewable 
energy sources, because they are not able to consider forecast errors. The consideration of 
forecast errors in OPF algorithms leads to stochastic optimization problems. These problems 
are challenging to solve numerically, due to non-linearities, non-convexities and their large 
dimensions. This MSc thesis will explore relaxation and decomposition techniques to solve 
stochastic OPF problems. 
 


