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Introduction

o Grid-level energy storage plays a crucial role in balancing power
generation and utilization.

@ LIBs stand out for their rapid response, modularization, and flexible
installation.

@ High energy efficiency, long cycle life, and relatively high energy
density make LIBs advantageous.

@ This presentation covers LIB applications in grid services like
frequency regulation, peak shaving, renewable energy integration, and
power management.
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Frequency Regulation and Peak Shaving

@ Frequency regulation services with LIBs often exceed 1 MW, requiring
a 1:1 power/energy ratio.

@ Fast response and high power capability of LIBs are essential for
managing grid stability.

@ For peak shaving, LIBs offer scalable solutions from 10 kWh to
several MWh, catering to diverse customer demands.

@ Case studies: New York's 16 MW LIB system for frequency regulation,
Mitsubishi's 1 MW /400 kWh system for peak shaving in wind farms.
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Renewable Energy Integration

@ The intermittent nature of wind and solar power necessitates efficient
energy storage solutions.

o LIBs enable storage of excess renewable energy, contributing to grid
stability and reliability.

@ Example projects include the Laurel Mountain wind farm and the UK's
largest European LIB energy storage pilot for wind energy integration.

@ For solar energy, LIBs help in stabilizing output power, especially
under variable conditions.
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Power Management

o Efficient power management in grids with LIBs requires addressing
stability, safety, and cost-effectiveness.

@ Power management systems must balance and monitor the electrical
characteristics of each cell within a battery stack.

@ Strategies include preventing overcharging, balancing circuitry, and
temperature monitoring to ensure system safety and longevity.

@ The role of power management systems is pivotal for maximizing the
performance and safety of LIBs in grid applications.
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Challenges and Future Directions

@ Addressing cost reduction and resource limitation is critical for
widespread adoption of LIBs in grid storage.

@ The development of an effective LIB collection and recycling scheme
is essential for environmental sustainability.

@ Exploring novel battery technologies and materials to improve
performance and reduce costs.

@ Establishing comprehensive standards for evaluating and comparing
battery technologies for grid applications.
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Conclusion

@ LIBs present a promising solution for grid-level energy storage,
offering a balance between efficiency, sustainability, and performance.

@ Ongoing research and development are required to overcome existing
challenges and fully harness the potential of LIBs for grid applications.

@ The integration of LIBs into the grid represents a step towards a more
sustainable and reliable energy future.
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Thank You!

Questions?
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