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Motivation
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https://ing.dk/artikel/live-danmarks-elforbrug-og-elproduktion
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Motivation
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Energy storage systems Increase renewable + curtail
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Types of flexible assets
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Direct vs. indirect control (incentivization)
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Types of flexibility (price-sensitivity)
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Flexible and fast Flexible w. ramping time Complex
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Role of aggregators
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Price-sensitive control system

Price signal generator

FA 1

FA 2

FA j

Interoperability through indirect control
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Indirect control through flexibility functions
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Flexibility function: Predict flexible demand as function of

• Price

• “State of charge” (real or fictive)
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Fundamentals of flexibility functions
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Sensitivity to price and state of charge
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Account for uncertainty
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Example (day ahead prices)
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Example: Price-sensitive flexible asset
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Comparison of price signal generation strategies
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Day-ahead (no uncertainty) Day-ahead (stochastic) Feedback control
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Summary
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Demand-side flexibility

of complex assets/plants

Aggregators generate

dynamic prices

Price signal generation:

Optimal/feedback control

Demand response model:

Flexibility function
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