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Community energy storage (CES) systems play an
important role in integrating renewable energy
resources and stabilizing energy flow. Lithium-ion
batteries are a common choice for such applications
due to their energy density and flexibility.

One of the important points to improve the working of
the storage systems is adressing the efficiency and
life-related features of the batteries, which is a crucial
step toward optimizing their performance and
conserving vital materials. However, conducting
physical experiments to attain these improvements
can be hard to achieve. For thie reasons, simulations [Parra et al., 2017]

have emerged to be a promised alternative. In this

work, the primary objective is to employ simulations to investigate and propose methods for
enhancing the efficiency and lifetime of lithium-ion batteries specifically for community-level
energy storage systems, by adressing multiple points related to storage system (temperature
control, state of charge (SOC) and debth of discharge (DOD) management, state of health, aging
modeling, etc.).

The goals/steps of this work are:

o Based on literatur review: Defining the different engineering and physical characteristics
related to efficiency and life time for lithium-ion batteries

o Based on literature review: Refining the different usage goals and scales in a community-
level application

e Generating methods using machine learning and control approaches to adress the problem

e Simulation and comparison of the methods using MATLAB/Simulink

e Evaluation and validation of the developed methods using real datasets

Complete and detailed documentation/presentation of the research results
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