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Challenges (example)

Report: Almost no flexibility

We have seen the same conclusion in 
almost all previous Danish projects 
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    Hypothesis  

The central hypothesis is that by intelligently integrating 
currently distinct energy flows (heat, power, gas and biomass) 
using ICT solutions we can balance very large shares of 
renewables, and consequently obtain substantial reductions in 
CO2 emissions. 
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Objectives

 The Societal objective is to establish a realistic and concrete pathway to a 
fossil-free society 

The Scientific objective is to establish methodologies and solutions for the 
future intelligent and integrated energy system at all scales

The Commercial perspective is to identify and develop solutions which can 
form the background for commercial success stories 
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         Concepts

Integration based on ICT solutions (Data Analytics, Cyber Physical 
Models, Forecasting, Control, IoT, IoS, AI, automated learning, ..) leading 
to methods for operation and planning of future energy systems   
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  Example: Smart-Energy OS



Grundfos-DTU meeting, Nov. 6Grundfos-DTU meeting, Nov. 6thth, 2017, 2017

Case study No. 1

Control of heat pumps
(CO2 minimization)
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Partner
s
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Source: pro.electicitymap.org



“Please stop”

“Please use”

Source: pro.electicitymap.org
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Case study No. 2

Wastewater Treatment Plants
(cost minimization)
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Kolding WWTP
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Energy Flexibility in 
Wastewater Treatment 
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CITIES Innovation Center



Center Danmark
Test Center for Intelligent and Integrated Energy Systems
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Summary

We have demonstrated a large potential in Demand Response. Automatic 
solutions and end-user focus important

 We have a strong team – Goal: From application 30-40 journal papers (2014-
2020). Status: About 70 journal papers published now (May 2017)

 Controllers developed in CITIES can focus on

Peak Shaving

Smart Grid demand (like ancillary services needs, ...)

Energy Efficiency 

Cost Minimization

Emission Efficiency

We see large problems with tax and tariff structures in many countries (eg. 
Denmark). 

Our plan is to establish sites for testing and demonstration near Fredericia 
plus Region Midtjylland
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For more information ...
See for instance 

                 www.smart-cities-centre.org

...or contact 
– Henrik Madsen (DTU Compute) 

hmad@dtu.dk

Acknowledgement  - DSF 1305-00027B
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