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Battery Energy Storage Systems are electrochemica type storage systems defined by discharging stored
chemical energy in active materials through oxidation-reduction to produce electrical energy. Typically,
battery storage technologies are constructed via a cathode, anode, and electrolyte. The oxidation and reduction
reactions at the electrodes generate an aggregate potential difference and subsequently, electron flow in the
external circuit (Hossain et al., 2020).

Lithium metal batteries use metalic lithium as the anode instead of lithium metal oxide, and titanium disulfide
as the cathode. Due to the vulnerability to formation of dendrites at the anode, which can lead to the damage
of the separator leading to internal short-circuit, the Li metal battery technology is not mature enough for
large-scale manufacture (Hossain et al., 2020).

Lead-acid batteries consist of a sponge lead cathode and a lead dioxide anode submerged in sulphuric acid,
shown in Fig. 5. They are the most mature battery technology, being fully commercialized, with low power

and energy costs, and high power and energy densities at 10-400 W/l and 50-880 WHh/I. they have moderate
lifetime of 5-15 years and 70-90% efficiency (Behabtu, 2020; Hossain et al., 2020).
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