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A few CITIES and SmartNet
presentations at Energinet and 
DE during the past 2 month
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Challenges

Alm
ost no Flexibility 
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Center Denmark
A digitalization hub for data intelligent control of integrated energy systems 

for large scale integration of fluctuating renewable energy 

Tests have to be representative – and scaling is important

The suggested national digitalization hub is Center Denmark; located around 
10 min from Energinet.dk  (10.000 m2 facilities for Research, Education, 
Development and Testing - plus Dissemination) 

 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 using digitalization and a 
smart energy hub

The Commercial perspective is to being able to idenfy and test solutions 
which can form the background for commercial success stories. We 
believe that this setup has the unique characteristics for being the 
ultimate smart energy hub for test and demonstration of future smart 
energy solutions
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Flexibility enabled using
data intelligence (FED project)
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Uni-Lab.dk
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Digital Hub – Flexible Energy Denmark
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CITIES / Center Denmark:
Digitalization Hub for Smart Energy Systems

Automatic and self-cal. methods based on Data Lake and AI

Storage solutions are essential – batteries, PCM, etc.

Prosumer integration strategy and methodologies 

Labs – Virtual, HiL, Live

Peer-to-peer communication (incl. blockchain)  

Nested sequence of systems – systems of systems

Hierarchy of optimization (or control) problems

Control principles at higher spatial/temporal resolutions

Cloud or Fog (IoT, IoS) based solutions – eg. for forecasting and control

Facilitates energy systems integration (power, gas, thermal, ...)

Allow for new players (specialized aggregators)

Simple setup for the communication and contracts 

Harvest flexibility at all levels 
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Ideas / Solutions
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  Smart-Energy OS
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Smart Energy Solutions
Some Demo Projects in CITIES:

Control of WWTP (ED, Kruger, ..)

Heat pumps (Grundfos, ENFOR, ..)

Supermarket cooling (Danfoss, TI, ..)

Summerhouses (NEAS, ENDK, Nyfors, ..)

Green Houses (NeoGrid, ENFOR, ....)

CHP (Ørsted, EMD, Fj. Fyn, ....)

Industrial production (several, ..) 

EV (Eurisco, ...)

.............



Meeting at Energinet.dk, Nov. 2018Meeting at Energinet.dk, Nov. 2018

CITIES Innovation Center



SE-OS
Control loop design – logical drawing

16

Termostat 
actuator

Termostat 
actuatorDataData

SensorsSensors
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Case study No. 1

Control of heat pumps for swimming pools 
(CO2 minimization)
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Partner
s
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Source: pro.electicitymap.org
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Smart Grid Control of
Smart Buildings





Web Portal



Example: CO2-based control



● From 3 am to 11 am we had a longer period with a negative 
imbalance power price, and consequently the SmartNet 
controllers took advantage of the negative price period, and 
'earned' money by overheating the pools. 

● Hence the system helped the power system by storing extra 
energy in the pools - for later use.

●  One example is House No. P32788 . This house reached the 
max. temperature which in this case is 30 d.c. 

Example with negative power prices

12/3/18 24
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Case study No. 2

Wastewater Treatment Plants
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Kolding WWTP
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Energy Flexibility in 
Wastewater Treatment 
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Smart Grid Control  
of Wastewater Systems
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Sewer System Annual Elspot Savings
 



Meeting at Energinet.dk, Nov. 2018Meeting at Energinet.dk, Nov. 2018

Center Denmark

Green transition paved by green innovation



EnergiNet.dk
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