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Work in the IT department of a company?

Work in a software company?

Will you work in a company developing IoT solutions?

Work on Blockchain solutions? Robotics?

Data security? --- Hacker!!!1???

Develop Selfdriving — autonomous vehicles? Machine learning
Develop Selfdriving — autonomous businesses? Machine learning
Work in the city/municipality/local government? Make smart cities?
Will you do a masters degree?

Will you stay in Manado?

DTU Management Engineering, Danmarks Tekniske Universitet 22 March 2018
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Five global mega trends shaping the future
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“The Smart Energy City is highly energy and resource efficient, and is
increasingly powered by renewable energy sources; it relies on integrated
and resilient resource systems, as well as insight-driven and innovative
approaches to strategic planning. The application of information, and
communication technology are commonly a means to meet these
objectives. The Smart Energy City, as a core to the concept of the Smart
City, provides its users with a liveable, affordable, climate-friendly and
engaging environment that supports the needs and interests of its users
and is based on a sustainable economy.”

DTU Management Engineering, Danmarks Tekniske Universitet 22 March 2018



What does it mean that we try to b D1
connect all aspects of Smart City?
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Jutland - Sweden Power rlght now

Exports: 728 MW Measured in MW:
% . = Central power stations 1.575
— |mpo rt Epr rt Local CHP plants 401
“ - ' Wind turbines 4.088

Solar cells 113
Jutland - Norway

Net exchange eksport 1.845
Exports: 953 MW

Electricity consumption 4.33

CO2 emissions 179 g/kwh
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Zealand - Sweden
Exports: 1.048 MW

Bornholm - Sweden
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The Great Belt
~——=-= 590 MW

Zealand - Germany
Jutland - Germany

Imports: 601 MW
Imports: 284 MW
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Power supply capacity: 409.7 MW
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Electricity production (green) and electricity 2%
consumption (grey) over three weeks ix I
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Change towards smart netvorks or
decentral solutions =

e From centralised to decentralised production

// Current Energy Systems \

22 March 2018
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Centre for IT Intelligent Energy Systems - CH ,Lﬁ,gmwnenmark

Scientific Objective

To establish methodologies and ICT solutions for design
and operation of integrated electrical, thermal, fuel pathways
at all scales.

Geographical Scale
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Key Outcomes

Modular forecasting and control models/tools for a variety of energy system
components, including their interactions

Market structures that support energy systems integration

Operational methods and scenarios for energy systems integration and
management, scenarios towards a fossil free future (Power and heating sectors
fossil fuel free in year 2035)

2014-2019, 10 €Mio (Innovationfond Denmark 6 €Mio, 38 partners)
18 Demo Projects finished, ongoing and planned.

80 published papers

Setting up an Innovation Centre

www.smart-cities-centre.org

DTU Management Engineering, Danmarks Tekniske Universitet 22 March 2018
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Software: &
« HPMPC: A toolbox for High-Performance MPC

« MPC-R: A toolbox for MPC in R

« CTSM-R: A toolbox for semi-physical modelling in R Modelling and
Planning tools

* Modelling tools for aggregated loads

« Multiple Execution Tool (MultiNODE) for EnergyPLAN

« Sifre (Energinet.dk) - incl. tests in Sgnderborg

Hardware

e SN-10 Smart House Controller

« MPC setup — LabView — OPC-UA client (next PASSYS test cell)
Data Analytics and Energy Informatics

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

* Cloud based model predictive control

 Smart-Energy Data Management Systems (OS, DATA, REP)

DTU Management Engineering, Danmarks Tekniske Universitet 22 March 2018
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« Building Energy Demand Modelling

« Control of heat pumps

« Dynamic CO2-based control of summerhouse swimming pool heating

« Dynamic prices for heat delivered to district heating systems

« Energy Supply Modelling in cities: A Case Study of Sgnderborg Municipality

» Heating of indoor residential swimming pools by solar collectors in Denmark

» Load forecasting for District Heating

» Optimal Control of District Heating Supply Temperatures to Greenhouses

 Smart Meter Data Analytics

« Thermal mass for energy storage: Impacts and perspectives on a system scale

» Optimization under uncertainty of heat and power production in district heating
systems

* Regulating Power Market; Modelling and Forecasting

« Data Intelligent Temperature Optimization of DH networks

DTU Management Engineering, Danmarks Tekniske Universitet 22 March 2018
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Centre for IT-Intelligent Energy Systems in cities

irk

Demo projects  Software solutions = Work Packages = Partners | Events | Communications | Publications = Vacant positions = Contacts

CITIES

Software solutions

Software for combined physical and statistical modelling

Continuous Time Stochastic Modelling (CTSM) is a software package for modelling and

simulation of combined physical and statistical models, You find a technical description Latest news
and the software at CTSM.info. Sumrer School at DTU, Lyngby,
Denmark — July 4th-8th 2016

Crftuarara Favy M adal Dryradisrtitra Cattyem ] = el A e



Integrated energy systems powered by intelligent data Search ...
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Open Data for Smart Cities:
what are the benefits?

e Transparency
e Accountability
e Efficiency =

= Public Service Delivery ‘\j“' _ L
] Engagement LB o _—_5 _ . -
- Data Improvement gf" = |

e Societal value 1
e Economic value

DTU Management Engineering, Danmarks Tekniske Universitet
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The Danish DataHub solution

From decentralized to centralized market
market management management

Keywords: Digitization, unbundling, efficiency and transparency
]

DataHub The Danish DataHub z
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Change towards smart netvorks or
decentral solutions =

e From centralised to decentralised production

// Current Energy Systems \

22 March 2018
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Upcoming European protection of Lo
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Regulate the use and protection of personal data.
Major changes:

e Elaborates the right of the registered

e Right to be forgotten

e Data portability: Take ALL your data from one social
media to another.

e Stricter documentation requirements: Must be able to
document the effort in securing data

e Greater fines: % of global sales
Intended to harmonize

e But approximately 50 areas where each country can
make own legislation

e Still going to be complicated

it
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loT sensors for monitoring air quality
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CTT: An loT-based carbon track and trace system

A holistic IoT solution for air quality monitoring:
e Open source software and hardware platform T;-,,._.m"i- 1
e Scalable IoT data management solution 6 '. 5
e Real-time dashboard

LoRa e

' LoRaWAN ) TCP/IP

CTT DATA

/\"’6 o " THETHINGS PORT

NETWORK

\—) Email, SMS

x” HTrP

° MOT‘I’
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Alarms and Reports Network Visualization
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SciCloud Service - Cloud-based data and analytics service

Cloud-based data management
Open data portal

In-place data analytics service

Multiple users

.-‘ support

Data annotatio

N @),
Metadata ownCloud

Data publisher



Analytics and visualization
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Smart city projects in Denmark

Copenhagen city: https://cphsolutionslab.dk/en

Aarhus: http://www.smartaarhus.eu/



https://cphsolutionslab.dk/en
http://www.smartaarhus.eu/

Summary

You are ahead of the rest of the society with ideas which potentially can improve
guality of life for its citizens.

You should remember to keep the big picture in mind in your systems
development and remember where you are “right now” in this process.

Smart cities need smart people and smart stakeholders to work together. It will not
happen by itself.



Thank you
pernn@dtu.dk
www.smart-cities-centre.org
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