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Abstract- 

This paper presents a model for optimizing the management of a Li-Ion battery
in a microgrid, considering the presence of nonlinear losses during the charging
and discharging processes. The paper examines the nature of these losses and
proposes updated nonlinear expressions that depend on the state of charge and on
the charging or discharging power. The piecewise linear approximations of the
losses bivariate functions are implemented using the novel integer zig-zag (ZZI)
formulation. The corresponding ZZI constraints are integrated into an
optimization model to determine the optimal schedule for a residential isolated
microgrid comprising a solar panel, a diesel generator, and a Li-Ion battery. The
case study compares different triangulation strategies regarding their impact on
the quality of the obtained solution and the computational burden.

Index Terms- Energy management system; Microgrid; Non-linear losses;
Steady-state; Zig-zag

Due to copyright restriction we cannot distribute this content on the web. However,
clicking on the next link, authors will be able to distribute to you the full version of the
paper:
Request full paper to the authors

If you institution has a electronic subscription to Electric Power Systems Research,
you can download the paper from the journal website:
Access to the Journal website

Citation:
García-González, J.; Guerrero, S. "Optimal management of a microgrid Li-Ion battery
considering non-linear losses using the Integer Zig-Zag formulation", Electric Power
Systems Research, vol.235, pp.110776-1-110776-8, October, 2024.

https://intranet.iit.comillas.edu/publicacion/mostrar_publicacion_revista.php.en?id=2469
http://dx.doi.org/https://doi.org/10.1016/j.epsr.2024.110776

