
 

           

Electrofuels integration in the Belgian energy system: 

electric power system adequacy assessment 

 

Context  

The project BEST (Belgian Energy SysTem) studies the contribution of electro- and synthetic energy 

carriers to the security of supply of Belgium. The development of a holistic model will provide a deep 

insight in the role of these carriers in the energy system, as well as their energy and economic costs. 

The key issues of the uncertainties on the current state and the future of the system will be analyzed 

through a robust optimization approach. The impact of the integration of these carriers on the 

electricity grid is included in the study as well as several ways to improve the total efficiency of the use 

of these renewable fuels for different applications. The project, funded by SPF Economie “Energy 

Transition Fund”, is a collaboration between five universities: UCLouvain, UGent, ULB, UMONS and 

VUB. 

Description of the PhD  

From the electric power grid perspective, some questions have to be addressed, such as the number, 
size, load profile, and grid connection place of Power-to-Fuel (P2F) conversion units and restitution 
units. The degree of centralization / decentralization and the interaction(s) with gas network(s) are 
also relevant issues. Addressing these questions needs to take into consideration various scenarios 
regarding the expected evolution of the power grid configuration and topology, the expected evolution 
of the generation mix (including dispersed generation), the operation of storage systems (other than 
the P2F units) 
The suggested approach is based upon the fact that one major characteristic of the electrical systems 
of the future will be the increasingly massive presence of power generation units at all voltage levels, 
especially decentralized generation units within distribution networks. At the same time, the possibly 
increasing use of decentralized energy storage systems as well as the active control of loads are 
progressively facilitating the management of energy at the most local level possible. This makes 
possible the establishment of areas appearing on a regular basis as "quasi-autonomous" or “quasi self-
sufficient” in terms of electrical energy and/or power. As a consequence, electricity distribution grids, 
as seen from the high voltage transmission grid, no longer behave like passive loads but are thus 
possibly neutral, and even, at times, producing electricity. Large generation plants (e.g. offshore 
windfarms or gas-fired plants) and big energy consumption sites (e.g. industrial plants, railways 
systems, etc.) will always coexist with these quasi-autonomous areas. All of them will be 
interconnected through the transmission network.  

The goal of the proposed PhD research will be to assess the adequacy of such systems, based on 
scenarios differentiated by the size and properties of embedded quasi-autonomous areas that can be 
created and managed. These will largely be inspired by the possible deployment of various storage 
systems combinations, focusing on P2F solutions as studied in the other work packages of the project.  

Description of Team  

This offer is for a joint PhD between UCLouvain and UMONS. The primary contract will be with 
UCLouvain and the candidate will receive a PhD from both institutions. 
Important to notice: the candidate is supposed to work and spend time in both institutions during the 
project. 
The supervisor at UCLouvain is Prof. Emmanuel De Jaeger. The research interests of Prof. De Jaeger 
are in the fields of the analysis and control of the dynamic behavior of power grids integrating a 



 

           

majority of power electronics converters for the connection of generators or storage systems (in 
particular microgrids), the management of the electrical loads flexibility, the planning of active 
distribution grids and the management of Power Quality and electromagnetic compatibility in power 
grids. 
The UMONS supervisor is Prof. François Vallée. The research activities of Prof. Vallée are focused on 
data analytics (incomplete databases, predictive analytics, descriptive analytics), electricity markets 
(multistage stochastic decision-making tools dedicated to electricity retailers, mechanism design 
theory applied to short-term energy markets…), and long-term planning of (micro-) distribution 
networks (considering social welfare among actors in the decision process which implies game 
theoretic formulations). 

Starting date: September 2020  
End date: February 2024  
Location: UCLouvain and UMONS (Belgium) 
Salary: 1850€ (approximate net income) 
Profile: Candidates should be proficient in English, motivated and well aware of the energy context. 
Experience in programing (ideally Python and/or MATLAB) would improve the ranking.  
Application: applications should contain a letter of motivation, a letter of recommendation, a short 
analysis of the project idea (max one page), and a short video (2 minutes max) explaining why we 
should hire the candidate. The application package should be sent to 
emmanuel.dejaeger@uclouvain.be and francois.vallee@umons.ac.be 
 

Time schedule: 

 End of application period: 31st July 2020 

 Pre-selection and interview notification: 14th August 2020 

 Interview period: 17th – 28th August 2020 

 Notification of final selection: 30th August 2020 

 

More information on the project: www.best-energy.be 
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