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During the last decades, the development of a thermodynamic theory for quantum systems has been receiving a great deal of attention, especially from a technological perspective. In this sense, a thermodynamic
description applicable to such systems is imperative for designing and developing genuine quantum technologies. Nevertheless, despite the rapid development and rising efforts, there are still subtle and fundamental
questions to be answered. Along these lines, it is still unclear how to properly define and establish consistent and general quantum versions of classical thermodynamic concepts and quantities, such as work, heat,
entropy and even internal energy. Such a critical lack of consensus intensifies once dealing with open quantum systems in general contexts. In particular, when one analyzes coupling scenarios beyond the
approximative regimes and orthodox thermodynamic settings. In this work, we are interested in addressing such fundamental questions. More specifically, we introduce a novel approach for describing the energetic
exchange within general autonomous bipartite quantum systems [1]. The formal structure of this proposal is exact and allows the definition of local effective Hamiltonians for characterizing the subsystem's internal
energies. This description guarantees symmetrical treatment of the bipartitions and, most importantly, also automatically preserves the thermodynamic notion of energy additivity. In contrast with current
methodologies, such a framework does not rely on approximations, particular coupling regimes or additional hypotheses of this kind. Moreover, the obtained expressions also establish a new route for defining other
general thermodynamic quantities to the quantum realm, such as work and heat.
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