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Outline

« Electricity Market Background
» A Nordic Elspot market area
» Power imbalance: cause and consequence
» Reserve: when and where to trade

 Project Objective
 Project Methods

e Mathematical Models
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Cause of Power Imbalance
Generator failure

Demand
Wind power forecast error
forecast error 2 Ty T

I

=

4 (15)



CHALMERS Electric Power Engineering

Consequence of power Imbalance
Let's isolate DK1 from the rest of the world!
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Generator Capacity: Energy & Reserve
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When to Trade Energy and Reserve
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Project Objective

1. How much reserve capacity/volumn should
be procured by the TSO day-ahead to secure
the power balance in the next day?

2. How wind power and load forecasting error
affects the requirement of system reserve?

3. How much can enerqgy storage contribute to
the reduction of power imbalance?
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Methods

 Electricity market theory

« Power system analysis

o Stasticial analysis

e Scenario generation and reduction

e Stochastic optimization
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Probability Distribution of Load
Forecast Error
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Probability Distribution of Wind Power
Forecast Error
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Temporal Correlation of Wind Power
Forecast Error
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Scenarios of Gross Consump.

2011-07-02, Forecast made at 2011-07-01 UTC 08:00

Load demand (MW)
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Scenarios of Wind Production

2011-07-02, Forecast made at 2011-07-01 UTC 08:00
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The Bi-Level Optimization Model
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