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Abstract-

The massive deployment of microgrids could play a significant role in achieving
decarbonization of the electric sector amid the ongoing energy transition. The
effective operation of these microgrids requires an Energy Management System
(EMS), which establishes control set-points for all dispatchable components.
EMSs can be formulated as classical optimization problems or as
Partially-Observable Markov Decision Processes (POMDPs). Recently, Deep
Reinforcement Learning (DRL) algorithms have been employed to solve the
latter, gaining popularity in recent years. Since DRL methods promise to deal
effectively with nonlinear dynamics, this paper examines the Twin-Delayed Deep
Deterministic Policy Gradient (TD3) performance &ndash; a state-of-the-art
method in DRL &ndash; for the EMS of a microgrid that includes nonlinear
battery losses. Furthermore, the classical EM S-microgrid interaction isimproved
by refining the behavior of the underlying control system to obtain reliable
results. The performance of this novel approach has been tested on two distinct
microgrids &ndash; a residential one and a larger-scale grid & ndash; with a
satisfactory outcome beyond reducing operational costs. Findings demonstrate
the intrinsic potential of DRL-based algorithms for enhancing energy
management and driving mor e efficient power systems.
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