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Long term goals supported

50% wind in the
grid

Copenhagen CO2
neutral
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DK independent of
fossil fuels

40% CO2
reduction

50% RE in DK
energy mix

DK fossil free
power and heat




Energy per hour in DK (MWh/h)

50% wind already in 2020
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7/~ \_ Who will consume?

- Who are the fastest supoliers?( )

‘Who are producing ?

Wind Power ——Demand
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ISLETS AND CANALS CO2 FRIENDLY CITY
HOLME OGC KANALER €02 VENLIG BY

6 THEMES

FIVE-MINUTE CITY
FEM-MINUTTERS BY

IDENTITY AND HISTORY
IDENTITET OC KULTURSPOR

Courtesy of Kebenhavns Kommune
INTELLIGENT GRID BLUE AND GREEN CITY
INTELLIGENT GRID BLA OG GR@GN BY







Enviromental quality: 66,7 %
-+ Economy: 92,6 %
Social and functional quality: 85,7 %

Technical quality: 81,4 %

Process: 79,6 %
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RD&D Inspired by Smart Energy Networks
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Commercial technologies in new contexts
Extended integration of the energy sectors

The right load at the right time

Planning and operation of smart energy systems
Markets and business models for smart energy
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Extended integration of the energy sector

I EL

.. 4. Efficient and flexible energy conversion and storage
technologies

5. Access to data across sectors and actors

_,g_, 6. Large scale energy lab for smart and integrated
7 energy solutions
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Objective

To develop

new methods and solutions

for design and operation of the future

cost-effective integrated energy gg
system

based on Nordhavn as a

globally visible real-life
laboratory.
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Partners from multiple sectors
M Eﬁggimptex@ m ““
BY&HAVN & A
= C‘ﬁaanCharge B POJ‘*{/&I‘IL@%E
Authority and Energy Industry and University and
city development  Infrastructure consulting engineers data infrastructure

nergitsknologisk ucdvkkng og demaonatration
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Havnehuset

Frihavnstarnet

= 12 appartments with building
automation

= Q42016

Demonstration of flexible district
heating and low temperature
district heating

Q4 2016

P-hus Liiders

+  Grid connected Li-ion battery
+ 480 kWh (60 homes for ane
day)

Integrated with 10 kV grid
Technology: ABB

Operation: Radius

Q12017

Terra Nova

= 10 appartments with smart
control of heating systems

+  Measuring of thermal
capacity in four apparments

= Q42016

TNy
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“="Data from technicalisystems

PV, HVAC, Electrical, Lighting, energy, indoor climate
System optimization with focus on flexibility
Modeling & forecasting




The grid connected battery

Purpose

Inspire innovation at Radius — and with other
actors in the market — in the field of battery

applications

Goals

Demonstrate how
batteries can create
value for various
market players

Develop cost
efficient technical
operation of
stationary batteries

Through the deferral of grid
reinforcement

Through the use on the frequency
regulation market

Development of algorithms for
battery operation

Evaluation of battery performance
and lifetime
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Radiwvs

- f bl 630 kW, 460 kWh

2016 Q1-2016 Q2 2016 Q3 2016 Q4 - 2019 Q2

Planning Installation Test
Peak shaving FDR market
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Perspectives and learning RDHA

« Strengthened participation in the necessary transformation of
the electricity distribution sector, through cooperation with
national and international partners

« Demonstrate — through cooperation with project partners - how
Lhe gLittéIre challenges of the distribution network can be
andle

« Understand the potential of energy storage in a DSO
perspective

« Understand opportunities and limitations for various actors in a
flexibility market

» Contribute to the landscaping of optimal business models
« Establish a foundation for a revising relevant regulation.
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Trend - sharing is caring

« Sharing
— is part of human nature and a source of
happiness

— is a basis for the development of new business
models (‘access economy’ and ‘collaborative
commons’): crowdfunding crowdsourcing, car
pooling, shared property, etc.

— Entering also the energy sector

23
5 .+ Why not develop “truly” consumer-centric and

community-driven management approaches?

designe .dbygfreepk. com

[Adapted from Pierre Pinson et al, 2016]
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Inspiration

« Learning by doing
« Show it.

« Physical demonstration > provoke
thought — also on regulation

¢ & ° Dissolve traditional divides
@RI < |t's not always for the money...

[From www.tvindkraft.dk]
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www.energylabnordhavn.dk, Christoffer Greisen, cgre@elektro.dtu.dk, +4541390347
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