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         Concepts

Integration based on IT solutions leading to methods for 
operation and planning for future energy systems   



Example: Storage by 
Energy Systems Integration

Operational (simplified) models for optimization and control

Example: Virtual storage principles:

– Buildings provide storage up to, say, 5-12 hours ahead

– District heating systems can provide storage up to 1-3 days ahead

– Gas systems can provide seasonal storage



To establish methodologies and ITC solutions for 
design/planning and operation of integrated electrical, 
thermal, fuel pathways at all scales

         Scientific Objectives



         Tool box for green solutions



Status (1. April 2015)  



Status (1. April, 2015)

Some statistics:

21 Public oriented presentations

7 Times in the media 

62 Scientific oriented presentations

23 Conference papers

17 Journal papers (7 pub., 10 subm.)

8 Workshops

3 Post Docs

4 PhDs  



Research and work flow arranged 
into work packages.

         Methodology



         WP0 – Project management

Homepage www.smart-cities-centre.org

CITIES office in Building 303, DTU Lyngby

A brochure with comments from the Minister

Visit by Crown Princess Mary and the Minister

Visit of Irish Minister Alex White

International influence

EU: EERA JP ESI (proposal)

Global: iiESI (Summer Schools / Works.)

IEA (Annex 58, 66 and 67)

New H2020 and innovation projects 

Innovation Networks:

INNO SE

DTI (VE-Net)



             WP0 - Status



             WP0 - Status



Results 
Some examples  



         Results – some examples

Software:

EMS: A Scalable Data Transformation and Analysis System 

HPMPC: A toolbox for High-Performance MPC 

CTSM-R: A toolbox for semi-physical modelling 

Modelling tools for aggregated loads 

Operational tool for isolated power systems

Multiple Execution Tool for EnergyPLAN

Sifre (Energinet.dk) tests in Sønderborg 

WEB-service for forecasting (load, wind, solar,...)

Samsung (mainly) on use of simulation software for studying 
flexibility in demand shifting in buildings  
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         Results – some examples (cont.)

A number of Demo Projects (ex. - more later)
Sønderborg demo project (2029 scenarios for energy balance in 

Sønderborg Municipality) 

Dynamic prices for heat delivered to DH systems

Energy flexibility in wastewater treatment:
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         Results – some examples (cont.)

Internationally: 

A proposal for a new EERA JP on Energy Systems 
Integration

Further development of iiESI

New projects (H2020 – and also project funded 
entirely by private companies) 
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Workshops 



     CITIES 
     Workshops

Ensure cross WP interaction
Ensure deeper discussions on specific issues
External experts will be invited from time to time
Often arranged in collaboration with other groups / research 
organizations / companies / city projects / ...
See www.smart-cities-centre.org



Demo Projects  



CITIES – Demo Project

Purpose: To ensure an efficient and fruitful collaboration between smart 
cities projects (Sønderborg, Tjæreborg, Frederikssund, Odense, Aarhus, 
Copenhagen,..), companies, research organisations, and universities. 

Use test facilities 

(eg. at Tecnalia, NREL, UCD, Samsung, Grundfos, Danfoss, 
PowerLab.dk/SYSLAB, DTI, ...)

At least two Work Packages must participate

Linked to new partner projects (EUDP, Innovation Centre, H2020 etc.)

Linked to external existing and planned Smart Cities projects

Use of high performance computing facilities (eg. ESIF and DTU-HPC)

Described on our homepage.



Consortium Meeting 
May 2015 



54 participants
Presentation of some Demo Projects
Data sources and issues
Cloud based control and solutions for Energy 
Information Services
Some special presentations 

Consortium Meeting



Plans and Challenges  



Plans for the coming months

More workshops
International meetings
IiESI and EERA JP ESI involvement
New PhDs and Post Docs
Definition of Demo Projects (incl some new H2020 
projects)
System(s) for data management
Data ownership and security model 
Cloud based solution for Model Predictive Control
Library: Grey-Box models for Energy Systems Integration
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