
Mean-field Learning for the management of consumption

flexibilities in power systems

Nadia Oudjane
EDF R&D

nadia.oudjane@edf.fr

Joint work with: Bianca Marin Moreno (CFM), Margaux Brégère (EDF R&D) and Pierre Gaillard (INRIA).
With the massive integration of renewable energies (photovoltaic (PV) and wind power) into the power grid,

new uncertainties are impacting the power balance. At the same time, advances in smart technologies and
batteries offer new flexibilities with the possibility of controlling the consumption of a large number of electrical
appliances (electric vehicle recharging, heat pumps, etc.). In this framework, a major technical challenge is to
manage this large number of flexible agents to help in balancing the system. By using mean-field approxima-
tions, we shift from analyzing individual agents to studying their distribution, making it easier to control large
populations. To address the challenges posed by unknown environments, we introduce adaptive algorithms
based on principles from both online convex optimization and convex reinforcement learning theory [1, 2, 3, 4].
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