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Challenges 

Demand-side energy Management 

Decentralization/self-management 

Demand-supply requirements and constraints 

Different levels of user involvement 

Scale 

Source: US Departement of Energy Information Administration 
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Approach 

Network virtualization 

Overlay networks and 
services 
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Outline 

Consumerocracy 

Two levels of user involvement 

1. Stabilization of energy consumption 

2. Adjustment of energy consumption 
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Level 1: Consumption stabilization 

EPOS – Energy Plan Overlay Self-stabilization 

Control of thermostatically controlled devices – No user involvement 

Generation of alternative consumption plans for future time period 

Consumption coordination: Selection of the most stabilized plan combination 

Minimize deviations given an average energy consumption 
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Consumption plans 
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Technology 

Is this possible? 
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Selection 

Complexity = # of possible plans# of devices 

(+) 

Brute Force 
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Coordination 



10 Challenge the future 

Results 
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Results (Cont.) 
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Level 2: Consumption adjustment 

ALMA – Adaptive Load Management by Aggregation 

Decentralized aggregation for self-awareness 

Incentivized consumers selecting consumption profiles – comfort vs. economy 

Requires utility contracts that reward certain user flexibility 

Increase or decrease demand based on the availability of supply 

Local changes of consumption profiles based on global demand 
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System Overview 
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Case Study 

Olympic Peninsula Smart Grid Demonstration Project 

Real data from 112 households during 03/2006-03/2007 

3 contract types: FIXED, TIME OF USE, REAL TIME PRICING + CONTROL group 

Control of HVAC systems and water heaters 

8 occupancy modes and 3 heating/cooling modes 

Data collection every 5 minutes 
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Data Aggregation Analysis 

Find average consumption/day/consumer for each 
occupancy mode, heating/cooling mode during the project 

year  

Compute the maximum and minimum bound of average 
consumption/day/consumer if the respective occupancy 

and/or heating/cooling mode selected 
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Results 

Occupancy modes Heating/cooling modes 

Combined 
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Conclusions 

Consumerocracy 

Overlay services for demand-side energy management: 
 coordination, aggregation 

Improved demand stabilization and adjustment  

Two incremental levels of user involvement 
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Questions? 

More information 

www.evangelospournaras.com 

e.pournaras@tudelft.nl 


