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An overview of Load Frequency Control
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Overview of Electric Grid and Storage Applications
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Relative Maturity and installed Capacity of Storage Technologies

Energy Storage Technologies

Energy Storage Technologies & Abbreviations
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Simplified Comparison of Storage with Alternatives

For a single application, storage is often more expensive than its
alternatives, but so is a smart phone compared to a desk phone
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Difference: Smartphone already offers tens of applications but storage is yet to
be offered with bundled applications and controls to realize the higher value
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Performance Based Frequency Regulation
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Performance Based Frequency Regulation

a0 T T T T T T T T

B BESS response
—— Generator response

40

BESS response is much faster than traditional generator

9 DNV GL © 2014 05 November 2015 DNV-GL



Performance Based Frequency Regulation
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BESS is three time more effective compared with traditional generator
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BESS Cost-Performance Index (CPI)
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How to Implement Energy Storage System
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Virtual Power Plant Concept
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Virtual Power Plant Concept
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Conclusions

= BESS is more effective compared with traditional generator in term of frequency
regulation performance

= However, BESS is hard to be profitable only for frequency regulation function

= Virtual Power Plant Concept may work combining energy shifting, frequency
regulation and demand response
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