
Applications of lithium-ion batteries in
grid-scale energy storage systems

An adequate and resilient infrastructure for large-scale grid scale and grid-edge renewable energy storage for

electricity production and delivery, either localized or distributed, is a crucial requirement for transitioning to

complete reliance on environmentally protective human energy systems.

The storage technologies covered in this primer range from well-established and commercialized technologies

such as pumped storage hydropower (PSH) and lithium-ion battery energy storage to more novel technologies

under research and development (R& D).

Batteries have considerable potential for application to grid-level energy storage systems because of their

rapid response, modularization, and flexible installation. Among several battery technologies, lithium-ion

batteries (LIBs) exhibit high energy eficiency, long cycle life, and relatively high energy density.
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Batteries have considerable potential for application to grid-level energy storage systems because of their

rapid response, modularization, and flexible installation. Among several battery technologies, lithium-ion

batteries (LIBs) exhibit high energy efficiency, long cycle life, and relatively high energy density.

The properties of LIBs, including their operation mechanism, battery design and construction, and advantages

and disadvantages, have been analyzed in detail to provide insight into the development of grid-level energy

storage systems.

Several battery chemistries are available or under investigation for grid-scale applications, including

lithium-ion, lead-acid, redox flow, and molten salt (including sodium-based chemistries).1 Battery chemistries

difer in key technical characteristics (see What are key characteristics of battery storage systems?), and each

battery has unique ...

Lithium-ion batteries particularly offer the potential to 1) transform electricity grids, 2) accelerate the

deployment of intermittent renewable solar and wind generation, 3) improve time-shifting of energy

generation and demand, and 4) facilitate a transition from central to distributed energy services. [2] History of

Lithium-Ion Batteries.

To reach the hundred terawatt-hour scale LIB storage, it is argued that the key challenges are fire safety and

recycling, instead of capital cost, battery cycle life, or mining/manufacturing challenges. A short overview of

the ongoing innovations in these two directions is provided.
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Moreover, the performance of LIBs applied to grid-level energy storage systems is analyzed in terms of the

following grid services: (1) frequency regulation; (2) peak shifting; (3)...
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