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Newsletter e-harbours #1, September 2011

The e-harbours project
is launched!

Nine partners from North Sea Regions Port cities have gathered in
the e-harbours project. The e-harbours project aims at stimulating re-
newable energy for power and transport by optimizing energy usage
and production.

On April 14th 2011 the e-harbours project was officially launched at
Stuurboord in Antwerp. Read more on the launch and other project
related news in this first edition of the e-harbours newsletter. For
information on the project objectives please see the back cover of
the newsletter.

Yes, | would like to receive
the e-harbours newsletter!
Signup at www.e-harbours.eu
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Editorial

The developments of the
smart grids technology
are currently in a furious
pace. The general public,
the average end user of
energy, however, has not
yet noticed. It is our belief
that technical develop-
ments will add produc-
tion and consumption of
renewables even further.
The real leap forward

we will create by sharing
knowledge and informa-
tion about the new pos-
sibilities. For e-harbours
itis a privilege to play a
role as ‘communicator’

in this early phase of

the energy transition. By
concentrating on con-
crete examples on a local
scale, the complex world
of the smart grids and
renewable energy will be
more accessible to a large
audience. We are in the
middle of a vibrant deve-
lopment on the energy
market. It is our belief that
Smart People determine
if Smart Grids can be a
success.

Jan

Schreuder

Project

manager
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Inspiring launch of the e-harbours project!

On April 14th 2011 the e-harbours project was
officially launched at Stuurboord in Antwerp.
About 70 people gathered for the launch on a
cloudy but inspiring day.

During the launch there were presentations from
the European Commission, Interreg Programme,
EREF and e-harbours project partners.

Speakers and presentations

The speakers during the day were Mr. Luc Arnouts,
Chief Commercial Officer Antwerp Harbour, Mr.
Mark van Stiphout Assistant to the Director Gene-
ral - DG Energy, Mrs. Amber Sharick, Senior Policy
Advisor EREF, Prof. Dr. Ronnie Belmans, Chairman
of the European Smart Grid Technology Platform,
Mr. Jan Schreuder, Project Manager e-harbours, Mr.
David Gray, Professor at the Robert GordonUniver-
sity, Mr. Gerrit Buist, University of Amsterdam, Mrs.
Annemiek Hollander, Municipality of Zaanstad, Mr.
Maarten Hommelberg, VITO, Mr. Hans Schaefers,
University of Applied Science Hamburg, Mr. Matt-
hew Stuart Nichols, EU Interreg Programme NSR.
All the presentations are available for download
from the e-harbours project website.

Media coverage

The e-harbours launch was reported on in several
media channels, on the e-harbours website you
may find links to some of them.

DOES YOUR PROJECT LOGI¢
BUSINESS NEED A LIFT? CL

About Us

— Port cities investigate maximum use of renewable energy

Digital Editions April 13 - Nine Et cities and universiti with the of making

Subscribe energies to power the industrial and logistics activities which take place in their ports, |
model that makes maximum use of renewable energy for transport and electric? -

Advertising & Media Data

Contact o 3 n - o
The nine partners are: Huchschhl‘xle fiir An. e mﬂot\b“mﬂﬁ' oo e

I (UK, City of Amsterdam fthe e caronese \d\n\mﬂgﬂeﬂ“m iy
BUGDEN & COsoucrmors  Robert Gordon l g oene ot 0 e indS Syroonen o
Kaowledye, experience and judgwsnt . gex pril¥ER B 20 DU inder 0 nare €090, 4om 8¢

Vi g et
e - teIfE S eneriis gt
guanen raanvol g Lo en w.':“a: 2020 - M agen. MULC heden e mwf"\b"“:ﬁm‘ et

gt a(bO\lIS + B e -ﬁ;&ﬁﬁt \o;;;; e ‘,‘mn;;‘;“jmam
o o . ¥
@ Cargg '“ ﬂf’ pae poet i orst 1L e e O HoordIEE I e 0DV spest
v 2 igvat W petion T e Jinden sl s A eonandS Tl e
.- [:EE Equipme! g.ﬂﬁ“‘;“r‘d apomS L anceli, eaa®  erd mee sasi ,N_h\q«.ste‘mm ; x

o «
Experte an 250 B ten. GEED G oun 0 BV oordne 31}
P s SR e g0y, pod d(:?‘:\;ﬂ‘: ““:‘:::m(.m, g - ve\'ﬁm“d:_\ ”
b 0.
‘mﬁ,ﬂ‘n& g waa:‘::‘“ﬁ Wo\cc‘rm gang 7S de\‘-‘«‘m st “\‘\B‘E“
pasens M“g,::;" e e dre et s e
A DUSE M oo perge AT
KortE Eoours'- anciéle e o e, a0
%ﬁ oo oS “Mmmdt\‘““‘m“:’w"’%m “‘:‘.‘“&‘fﬁ*“f&’éfm et T
iy de OO > aa MmO ATy, VIBTE,  andet T winkel | neone R Lo
pen iR o ggehor A4 e 0 VAR o Onder® werk a8 S i arore B e
SR Lo W “am;ﬂfﬁﬁﬁfn;w*“m couden St S S TG
Vi MALh™ g, DOO ! Ao b i KA deen e a w
etk = o 330 (et 80 5, i or e S il de s s S et 0l
e e et T gt (verdsy AT podi e 8 e e b
<l ! + " .
e s et el e e 8 gt eV
gt AT sttt o e ve! x wille
ol e et s e
f;v:nuwn*“"\‘\’:f:m“““‘;ﬁ:\e\\w}x“:’,; S de B
ke en 0 ol
e WKL (0 aan €0 L e
- e €550 perso
e

The Interreg IVB
North Sea Region
Programme &

e-harbours
electric



Newsletter e-harbours #1
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Showcase A1: Antwerp

Looking for Flexibility

The goal of the Antwerp showcase is to faci-
litate the generation and application of rene-
wable energy in harbour regions. One of the
factors that hinder development of sources
like wind and solar power is variability. The
number of Watts produced can vary considera-
bly, due to weather conditions.

This poses a challenge for the electricity grid,
which has to be kept in balance at all times. One
possible solution is identifying flexibility in the
demand for electricity, so that the variability in
production can be accommodated. This enhan-
ces the opportunities for renewable sources.

Window of flexibility

The first aim of our research in the Antwerp har-
bour is to identify industries that can provide a
flexible demand for energy. In close cooperation
with the Antwerp Port Authority, we contacted
companies that operate cooling and freezing
facilities. Currently, we work with five of these
companies, analysing the flexibility that their pro-
duction process contains. One of the participants
can vary the temperature of the products in its
freezing cells between minus 30 and minus 18
degrees celsius. This massive temperature swing
creates a large ‘window of flexibility’.

Economic value

In the next phase, we assess the economic value
of this flexibility. We study the contracts that the
companies have negotiated with their electricity
providers. For example, a great price differential
between daytime rate and night rate results in a
potentially high economic value of flexibility.
Another factor is the occurrence of peaks in the
electricity consumption. The more predictable,
and the more flattened out your consumption of
electricity is, the better the price you can ne-
gotiate with your provider. So why not use the
flexibility in your production process to lower
peak demand?

A program developed by VITO (the ‘IntelliGator’)
simulates the production process and the energy
consumption of the participating companies. This
produces an accurate insight in the revenues that
optimal use of their flexibility can provide.

Amoras

This fall, VITO is going to cooperate with another
big venture in the harbour area: the AMORAS
project. This impressive project for the dewate-
ring and recycling of sludge from the Antwerp
harbour will start operations shortly. The three
most energy consuming phases in the process
are the sand separation phase, the dewatering
phase and the water purification phase. The pro-
cess might be halted temporarily without adverse
effects. A source of flexibility!

The Interreg IVB
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Showcase A2: Hamburg

A green harbour in the green capital

The aim of the Hamburg showcase is to in-
vestigate and model contributions of port
facilities for a virtual power plant, VPP, in
Hamburg.

The focus will be on utilization harbour specific
infrastructure and facilities as flexible energy
storages. Especially, the huge cold storages
could make a significant contribution. The basic
idea is quite simple: In times of high renewable
energy production cooling devices are activated.
Thereby, storages will be cooled down a bit more
than usually necessary. This way it can be achie-
ved that in times of low energy production the
cooling devices (compressors, pumps etc.) can
stay deactivated for a longer time.

In order to actually realize contribution to the
virtual power plant we have been starting to
contact relevant companies located in the Port of
Hamburg, among others two large cold storage
operators. After presenting the project's concept,
further steps are negotiated at the moment.

Next Steps and final Aim

In the next few weeks we will hold on-site inspec-
tions with technical experts in order to evaluate
the possible contribution of reserve capacity
from the different sites to a virtual power plant.

We will identify key data on the performance of
the facilities, data about operation management
and operation requirements as well as existing
and additionally necessary ICT infrastructure.

We will then install smart meters for a detailed
measurement of the energy consumption. Based

The Interreg IVB
North Sea Region

on these data we will build a model of the faci-

lities and simulate their possible contribution to
a virtual power plant. After that further negotia-
tions about terms and conditions of a direct in-
tegration of the investigated facilities into a VPP
will be initialized. The final aim is to successfully
connect part of the harbour infrastructure and or
harbour facilities to a VPP that the local energy
supplier Hamburg Energy is putting up in a lager
R&D project called “Smart Power Hamburg”.

HAMBURG

UMWELTHAUPTSTADT
EUROPAS

Eine Aktion im Rahmen von

E-harbours was awarded the logo “A project in
the context of Green Capital”. Hence, our pro-
ject is now an official project of the “European
Green Capital 2011" year in Hamburg. Throug-
hout the year, interested visitors are able to read
about our project on the Green Capital website

e-harbours
electric
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Showcase A3: Uddevalla

Integration of renewable energy from
CHP-plant in smart grid

As a partner in the e-harbours project Udde-
valla Energy sought a showcase with not only
the environment in mind but also looked for

a commercial interest matching our business
plan. Along the Swedish West coast there are
three neighboring cities; Trollhattan, Uddevalla
and Vanersborg, that currently are planning to
build new district heating plants as the cur-
rent ones are in need of replacement. We see
a possibility to cooperate and gain effeciency
and cost reductions by connecting a culvert
grille and jointly building a larger Combined
Heat and Power plant, CHP-plant.

During this feasability study we need to bear

in mind some certain issues. For example, we
will need to investigate the flexibility in present
energy profiles. Furthermore, the potential to
optimize electrical production both from a new
CHP-plant and wind electricity production are a
necessary part of our research and development.
The business case should show that smart grid
applications can be realized in a district heating
net using renewable energy sources. The requi-
rements and conditions for a common CHP-plant
to supply renewable energy will be assessed

as well as the potential for renewable on-site.
Investigations currently show a demand of ap-
proximately 900 GWh to fulfill residential end
consumers’ energy need in the region.

Uddevalla Energy together with Trollhadttan Ener-
gy and Vattenfall will investigate the need of heat
in a wider concept area than the present opera-
tion. Today the three cities with their local energy
companies only work in strict local areas. This is a
valuable opportunity as we are also facing a new
governmental regulation with third part entrance
in the heating net.

Objectives

* Develop a concept of innovative connection
to match supply and demand of heating and
electrical power.

e Energy storage will be included to match and
optimize electrical productions from the CHP-
plant and the fast growing number of wind
turbines.

* Renewable energy production from other
micro production sites will also be taken in
consideration.

Deliverables from the feasibility study of inte-
gration of renewable energy from CHP-plant in
smart grid:

1. Regional strategy for optimal energy integra-
tion in the West coast area north from Goth-
enburg.

2. Smart grid applications can be realized in
a district heating net when integrated in a
CHP-plant.

3. Optimize production of heat and power from
renewable energy

4. Energy cost reductions for end consumers
such as households and local industries.

If the feasibility study turns out well we plan to
make it real. If so, the large scale production site
of approximately 900 GWh renewable energy will
lead to a healthier environment in the region by
reducing emissions to air and water.

e-harbours
electric
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Showcase B1: Zaanstad

Zaanstad e-harbours showcase
officially opened in June

Alderman of environment Robert Linnekamp

officially started ‘ReLoadIT’ by opening a new
bicycle storage centre and renewable energy
source.

The centre provides room for 700 bicycles to

be stored in Zaanstad's city centre. The real as-
sets are solar panels, a smart grid and charging
points. This is Zaanstad's showcase: 'ReloadIT".

The project is part of Zaanstad's strategy to maxi-
mize the production and consumption of renewa-
ble energy. The primary goal is to investigate how
to do this affordable on a small scale. Large scale
implementation will take place with lessons lear-
ned. Next to that, Zaanstad shares knowledge with
European centres of excellence, such as the Fle-
mish institute Vito, the Robert Gordon University of
Aberdeen and the Port University of Hamburg.

ReloadIT: Predicting to save money
The bases of the lessons learned are four-fold: fore-
casting, measuring, regulating and smart contracts.

A system is designed to forecast the amount

of renewable energy produced and the energy
demands to be met. Weather conditions (sun,
wind) will be used to predict the production. The
planning of the usage of 17 electric cars is used
to predict the energy consumption. Extensive
monitoring of energy production and consump-

The Interreg IVB %
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tion plays an important role. By regulating supply
and demand on the basis of these data collec-
ted, we are able to balance production and con-
sumption. This is what we need to maximize the
use of renewables. The final aspect is contracts:
Smart Contracts are needed to make sure the
return on investment goes to the right (investing)
stakeholder.

Communicating for awareness

ReloadIT is supported by the Interreg IVB NSP.
One of the objectives is to exchange knowledge
in an international setting. For Zaanstad the
regional exposure of the showcase is important
too. This is necessary, because co-operating with
different stakeholders is needed to meet the
local climate objectives. By communicating on
e-harbours and the ReloadIT showcase we reach
a broad regional audience. Both private compa-
nies, investors, public bodies and networks have
already showed their interest in the develop-
ments of REload|IT.

Next steps

More solar and wind sources are to be connec-
ted as well. The larger municipality energy con-
sumption patterns are examined and incorpora-
ted within the smart grid. Energy contracts for
delivery of surpluses and financial implications
are studied, as well as legal issues regarding the
production and transport of energy.

Bottom line for ReloadIT is: forecasting demand
and supply of (renewable) energy helps us lowe-
ring our carbon emission and our energy bill.

e-harbours
electric
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Showcase B2: Amsterdam

Electric boats become regular
sight at Amsterdam canals

Amsterdam is famous all over the world be-
cause of its canals. In the past ten years the
people of Amsterdam have rediscovered the
river Amstel as a place to recreate. The num-
ber of leisure boats has increased from 7.000
in 1999 to 15.000 in 2011.

The water and the smalls boats bring pleasure to
many. But the downside of al those boats with
outdated motors on the water is that there is air
pollution on the canals on the most sunny and
wind free days. That is why the city of Amster-
dam stimulates boat owners to choose for elec-
tric motors.

Stimulating electric boating

Last year the city saw a growth of over 50% of
electric boats. With this growth the demand

for charging points also increases. Through the
e-harbours project the City of Amsterdam will
stimulate the infrastructure to re-load all these
electric boats. The project works as a pilot for
the future, when electric boats are getting more
common.

Last year we installed ten charging points at the
entrances of the Amsterdam waterways. Thanks
to the e-harbours project another three will open
this year, and in 2012 another three spots. Elec-

-
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tricity used to charge the boats will come from
sustainable sources. The energy is going to be
from the waste of the Amsterdam people and will
be provided by the Waste and Energy company
of Amsterdam.

Promoting electric boating in the city
Amsterdam wants to be a sustainable city, and
electric boating helps maintaining the sustai-
nable climate that keeps the city attractive to
its inhabitants. And it is also a beautiful way for
tourists to explore the city.

At June 5th all the Amsterdam boat owners were
invited by the city to come to the electric boa-
ting market. There were about 1000 people who
walked and boated on the market. A lot of them
got really enthusiastic and a few of them even
bought an electric motor on the spot.

And the end of the day, visitors of the market
also had a chance to see the finish of the electric
race. A lot of the participants of the race also
visited the market and made a little tour with one
of the electric boats.

In February the Amsterdam delegation welco-
med the partners of the other e-harbours cities.
It was also taking part in the preparation meeting
in Antwerp

e-harbours
electric
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Showcase B3: Malmo

Smart energy production, consumption
and mobility in Malmo

There will be five parking lots with electric char-
ging points for the electric cars of the inhabi-
tants. All the inhabitants will have access to iPad
software where they can monitor and follow their
energy usage in a pedagogic way.

Next step

The inaguration of the construction of the houses
took place in June 2011 and according to plan
the houses will be ready and customers shall

be able to move in the summer of 2012. All the
information on energy usage, even on such a
detailed level as room and hour base, will be
made available to the researchers from University
of Lund that follows the initiative. The electric
vehicles and charging points will be monitored
and evaluated from energy usage perspective
but also to see how much they are in use.

Malmad, in southern Sweden, has done a
journey from an industrial city to a city that
focuses on knowledge and sustainability.
Nowhere else is this transition as visible as in
the Western Harbour in Malmé.

The old shipyard that built the economy of
Malmo was based here but did shut down in the
eighties. Today a new housing attractive and sus-
tainable area in the Western Harbour is growing
with houses and offices.

The project

To continue this development City of Malmé sup-
ports the initiative of E.ON to build eight new
smart town houses. The Thinking Energy initia-
tive will demonstrate new ways to generate and
use energy through interaction with its custo-
mers. The initiative does support all three corner
stones of the e-harbours project; smart grids,
electric mobility and renewable energy.

The eight houses will be equipped with different
solutions to try new techniques and measure
and monitor the results. All houses will be equip-
ped with smart grids where also price adjusting
solutions will be examined for steering of electric
cars charging, freezers and laundry machines. By
using the machines when demand for electricity
is lower pollutions from electricity production

is reduced and renewable energy production is
supported. Renewable energy sources such as
photovoltaic’s and urban wind power plants will
be integrated in the buildings.

% hauschild & Siegel archilectu'fa i
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Showcase B4: PURE

Smart grids and renewable energy in

Scalloway harbour

Scalloway is an important fishing harbour situ-
ated on the west side of the Shetland Islands.
The relatively small size and the large variety
of activities within the harbour area make this
site a unique interesting show case for the
uptake of smart grid and renewable energy
solutions into a harbour area.

Fishing harbours such as Scalloway have strong
environmental impacts with high CO2 emissions
and fish waste. The energy demand is high due
to the refrigeration and fish processing plants
contained within the harbour area, along with
transportation, heating systems and shore power
for marine vessels whilst in the harbour.

The aim of the show case is to improve the
harbour sustainability, improving efficiency and
facilitate the possibility for the intervention of
renewables, smart grids and virtual power plants
in the area.

Site analysis

An accurate site analysis has provided the re-
quired knowledge and information on harbour
activities. In order for the project to be successful
it was crucial to involve all harbour stakeholders
along with the harbour authority. Meetings have
been held over the last few months to introduce
the aim of the e-harbours project to the Scal-
loway harbour stakeholders, identify possible

-
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achievable benefits and to let all stakeholders
understand the commitment required from
themselves, as well as the Pure Energy Centre
(PEC) and Robert Gordon University (RGU) for
the success of the project. To date the informa-
tion gathered so far has led to the production of
the first draft of the harbour energy consumption
profile and a description of the overall electrical
network.

Monitoring system

More in depth analysis of the harbour energy
profile requires the installation of distributed sen-
sors and data loggers to monitor the main elec-
trical parameters for the most important nodes
of the electrical network. The analysis must also
include the identification of the most suitable
renewable energy sources on site, for this reason
additional weather stations have been identified
as a requirement to be installed in the harbour
area, in order to predict the performance for pos-
sible solar or wind renewable energy system.

Currently an accurate design of the monitoring
system is under development by the showcase's
partners, PEC and RGU. The collaboration bet-
ween PEC and RGU with the focus on Scalloway
harbour provides an excellent collaboration with
shared experiences on real on-field applications
and pure research activities.

e-harbours
electric
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Robert Gordon University

Benchmarking and comparing the performance
of different e-harbours showcases

As part of e-harbours, seven showcases have
been developed to look at innovative ways

of managing energy use and reducing carbon
emissions in harbour cities using combinations
of renewables, smart grid technology and
electric mobility.

This showcase seeks to evaluate the relative ef-
fectiveness of technical two showcases in redu-
cing energy use and carbon emissions, which
will assist policy makers to identify those innova-
tions which can be ‘scaled up’ in other harbour
regions in the North Sea Area and across Eu-
rope more widely. It has two broad objectives:

* to benchmark, evaluate and compare the
effectiveness of the technical showcases in
reducing energy in harbour cities

* to test and review the ability of different
evaluation methodologies to capture and
compare the effectiveness of a diverse range
of technical interventions

In seeking to review the effectiveness of the
technical showcases, it might be expected that
the most effective interventions will be those that
deliver the greatest economic benefits at the lo-
west cost per kW reduction in energy consumed.

Nevertheless, other factors are also important
(social costs, investment costs, technical reliabi-
lity, ease of replication, etc) and the ‘effective-
ness’ of any given showcase will vary depending
on the criteria and the methodology used to
evaluate them. Any method of evaluation will in-
volve prioritising between a range of factors. In
other words, a key part of evaluating the show-
cases will involve deciding on which outcomes
are most important and finding a methodology
to evaluate the showcases, which is effective

at giving more weight to these factors (at the
expense of others).

In terms of progressing this work:
* A number of possible methodologies for

-
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evaluating the showcases have already been
identified.

e Once all the showcases are fully described
by the partners and understood by the
Robert Gordon university analysts, the next
step will be to start gathering data from
showcase partners, both financial (e.g.,
costs, savings, payback period) and non-fi-
nancial (e.g., CO2 emissions, social benefits,
technology maturity).

e The team will then design several different
evaluation methodologies for benchmarking
and comparing the seven showcases.

e Once data has been gathered and run
through the various evaluation methodolo-
gies, the team will test the robustness of the
results.

e The team will then discuss the results with
showcase partners in order to (i) review how
showcase performance varies depending
on the methodology/criteria used and (ii)
identify and agree a single methodology or
combination of methodology that best cap-
tures and compares the performance of the
various showcases.

e The final stage of the work will be to work
with e-harbours partners to draw some firm
conclusions and make recommendations
on the effectiveness of different showcase
initiatives (particularly in terms of scaling up
across the North Sea Region).

The key technical challenge in this showcase
will be to obtain useful, comparable data from a
diverse range of showcase interventions.

Findings from the work will be disseminated
through: e-harbours reports and the project
website, at the final e-harbours conference;
conference and seminar presentations for sta-
keholder, practitioner and academic audiences;
press releases and engagement with national
and international media; and through academic
publications.

e-harbours
electric



e-harbours
electric

The e-harbours project:
Towards clean and energy innovative
harbours in the North Sea region

Who are the e-harbour partners?

The lead partner of the e-harbours project is the
municipality of Zaanstad in the Netherlands. The
other partners are:

MILJOMARKT TRYCKSAK 341 140

Municipality of Amsterdam, NL

Port of Antwerp, BE

City of Malmo, SE

Hamburg University of Applied Sciences, GE
Pure Energy Centre, UK

Robert Gordon University, UK

Uddevalla Energy, SE

VITO, BE

The objectives of e-harbours

The challenge is to create a more sustainable
energy model in harbour regions on the basis
of innovative intelligent energy networks (smart
grids). e-harbours focuses 3 objectives:

The project is financially supported by the Interreg
North Sea Region program.

Production: Daniel Skog, City of Malmg, September 2011

* Increase the production and use of renewable More on e-harbours
energy in harbour cities. Harbour cities have * k:ad_B_e“‘l?ﬁc'axa”d Cogtac":
extensive industrial areas with a great potential unicipality of Zaansta

. . Jan Schreuder
for development of sustainable energies; from
wind, solar PV, tide, waves and the reuse of

Tel: 0031 (0)629027834
j.schreuder@zaanstad.nl

industrial waste, heat or cooling available Supported by: EU Interreg IVB

® Increase the use of energy smart grids. Attu- North Sea Regions —Programme
ning demand and supply of energy by flexible Priority: 3: Improving the Accessibility of Places in
demand management, instantaneous load the North Sea Region
shedding (both directions), energy labelling, Area of Intervention: 3.3: To promote the de-
intelligent storage velopment of efficient and effective logistics

solutions
Duration: 01/09/2010 - 31/08/2013
Website: www.eharbours.eu

* Increase the use of electric transport, a perfect
partner to connect to large scale renewable
energies and leading to a more healthy envi-
ronment in the harbour regions
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