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Large-Scale Complex Systems
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Objective
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Optimization and Team Decision Making

• How can we distribute optimal team decision-making?

• How can this work in a real-time control system?

• What information should be exchanged?

• How can we deal with uncertainty sources in networked systems?
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Outline

1 Smart Thermal Grids
Multi-Agent Networks with Private and Common Uncertainties

2 Smart Power Grids
Large-Scale Complex Power System with Uncertain Generation

3 Pick an MSc project in Distributed Framework
Smart Energy Management with Presence of Uncertainties (Risks)

4 Concluding Remarks
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Smart Thermal Grids: Multi-Agent Network
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Building Demand Generator

Heating Energy Demand

Cooling Energy Demand

Building Demand Energy Generator 
Based on Desired Comfort Service 

and Weather Conditions

Environmental Variables 

Desired 
Building 

Temperatures

Weather 
Conditions

Uncertain 

Demand Profile Generator:

• Complete and detailed building dynamical model
• Desired building temperature (local controller unit)
• In uncertain weather conditions, uncertain demand profiles are generated
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Smart Power Grids Under Uncertainty

[Maria Vrakopoulou, FERC conference June 23-25, 2014]
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Decision Making Under Uncertainty

[Maria Vrakopoulou, FERC conference June 23-25, 2014]
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Decision Making Under Uncertainty
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Decision Making Mechanism Under Uncertainty

[Maria Vrakopoulou, FERC conference June 23-25, 2014]
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Decision Making Mechanism Under Uncertainty
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Optimal Energy Management Under Uncertainty

[Maria Vrakopoulou, FERC conference June 23-25, 2014]
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Optimal Energy Management Under Uncertainty
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Probabilistic Energy Management Framework

[Maria Vrakopoulou, FERC conference June 23-25, 2014]
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Preparation for Control Theory Course

• Refresh linear algebra knowledge
See material also on BlackBoard

• Order textbook
Control System Design; An Introduction to State-Space Methods
Author: B. Friedland

• Do not forget to:
1 Homework sets 0 and 1 have been posted check it in BlackBoard
2 First lecture on September 12 for more information
3 Deadline is September 15

Thank you! Questions?
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