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Showcase: Antwerp, Belgium. VITO and Port of Antwerp.

Five case studies on flexibility

in the Port of Antwerp

The goal of the Antwerp
showcase is to facilitate the
generation and application of
renewable energy in har-
bour regions. The first aim

of our research in the Ant-
werp harbour is to identify
industries that can provide a
flexible demand for energy.
In close cooperation with the
Antwerp Port Authority, VITO
selected different companies
that operate cooling and
freezing facilities, a facility
for dewatering and recycling
of sludge, and a chemical
plant. For each facility the
flexibility was quantified, and
potential business cases were
assessed.

Case study: Amoras

The Port of Antwerp is located about 70 km from the
North Sea on the river Scheldt. In order to keep the
Port of Antwerp competitive, continuous dredging of
the river and in the docks is needed, in order to give
ships with more draught access to the Port of Ant-
werp. In the docks on the right bank, this results every
year in more than 1.000.000 m?3 (+ 500.000 tons dry
matter) of dredged material which has to be proces-
sed. AMORAS is the name of a facility which was
recently built as a sustainable solution for the dewate-
ring of sludge.

Quantification of the flexibility

AMORAS has two different locations in the Port of
Antwerp: quay 536 in the docks and the ‘Bietenveld’.
At quay 536 the sludge is accepted in a first buffer:
the underwater cell. The sludge is dredged again with
an electric cutter and on land a coarse sieving and
de-sanding takes place before the sludge is pumped
to the second location. At the ‘Bietenveld’, the sludge
arrives in a second big buffer: the thickening pools.
From the second buffer the sludge is pumped in to the
mechanical dewatering installations for final proces-
sing and storage.

Amoras is one of the participating companies in the harbour of Antwerp

A first technical screening showed the AMORAS faci-
lity has a huge potential for the exploitation of flexibi-
lity. Both locations have huge buffers, which can store
sludge for days up until weeks. The pump installation,
which is responsible for the transport of the sludge
from the first location to the second, has a capacity
which is significantly higher than the capacity of the
mechanical dewatering installation. The combination
of large buffers and overcapacity are perfect ingredi-
ents for the presence of flexibility.

Findings

Amoras has a huge flexibility in “time”, “power” and “en-
ergy” and is well suited for local wind balancing. Present
operational constraints must be investigated in order to
achieve a valid business case. Due to the large buffers
and due to the large overcapacity of the pump installa-
tion, simulations showed that it is possible to operate
the pump installation completely on wind energy. Wit-
hout optimization, 60% of the produced wind energy can
be used in locally.

In case the flexibility is used in an optimal way, almost
80% of the wind energy can be consumed locally. This
results in an overall energy cost reduction of almost 20%.

e-harbours
electric



Newsletter e-harbours #6

13

Case study: Borealis
Borealis is a world
player in the produc-
tion of chemicals and
innovative plastics.
The Borealis facility in
the Port of Antwerp

(production site Kallo) produces polypropylene pellets.

For the e-harbours project, it is very interesting to
have a company as Borealis in its portfolio because it
represents a typical “process industry” facility, known
for its large energy consumption and very constant
energy demand.

A search for flexibility in a company like Borealis
shows that it is possible to find flexibility in the pro-
cess industry. Based on the extremely constant power
consumption profile, it was expected that the flexibi-
lity within Borealis was limited. However, the present
flexibility is significantly higher than expected. At this
moment, there is no business case: the flexibility is
huge in absolute quantities (confidential information)
and can be used to reduce the energy costs, but the
gains are limited compared to the total energy con-
sumption of the entire plant.

Case study: Luiknatie
Luiknatie offers
services ranging
from maritime lo-
gistics, handling and
storage of various
goods to traditional
land logistics offering
customers complete solutions for import and export.
One of the activities of Luiknatie is temperature
controlled storage. Luiknatie has a cold store facility in
the Antwerp harbour for cooling and for deep-frozen
products. It has a quite broad portfolio of products
for deep freezing, including chemical products which
are not temperature critical. Simulations show that in
combination with a wind turbine the theoretical cost
reduction could be 12%, mainly due to a 35% reduc-
tion of the energy bought during the expensive day
tariff and a significant reduction of the peak power
consumption.
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Case study Norbert
Dentressangle
Norbert Dentres-
sangle is an interna-
tional company with
a base in Antwerp
from where they offer
customers a broad range of handling and logistic ser-
vices to maritime related cargo flows moving through
the port of Antwerp. Norbert Dentressangle can pro-
vide activities as freight management and transport,
warehousing and distribution, terminal operations,
short sea and deep sea shipping, stuffing and stripping
of containers and all related administration. One of
the divisions is the Fresh division, focusing on storage
and distribution of temperature controlled perishable
products. A new 162.000m?3 temperature control-

led storage facility was built in 2008, for cooling and
for deep-frozen products. The simulations show that
combined with wind energy, the maximum power of
the refrigeration unit can be used efficiently in order
to buffer and exploit cheap wind energy. A yearly cost
reduction of 15% is feasible.

Case study: Sea Invest 7
SEA-invest is one of
the world’s largest
terminal operators
for dry bulk, fruit
and liquid bulk and
is active in 25 ports
worldwide. SEA-in-
vest Fruit and Food Division mainly focuses in Antwerp
on storage and riping of exotic fruits (e.g. bananas,
pineapples, etc.). Generally, cold stores are known for
their flexibility but typically temperature margins are
wider in cold stores for freezing compared to cooling.
The constraints set by the company are so tight that
insufficient flexibility is available to create a valid
business case. For that reason, the remaining flexibi-
lity was considered too low and didn’t justify further
analysis.

All descriptions, findings and recommendations are
available online at the e-harbours website.
Find the full showcase descriptions online with fin-
dings and recommendations: eharbours.eu
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Showcase: Scalloway, United Kingdom. Pure Energy Centre.

Smart energy usage in Scalloway Harbour

Scalloway is an important fishing harbour
situated on the west side of the Shetland Is-
lands. The relatively small size and the large
variety of activities within the harbour area
make this site a unique and interesting show
case for the uptake of smart grid and rene-
wable energy solutions in a harbour area.

Fishing harbours such as Scalloway have
considerable environmental impacts with
high CO2 emissions, water usage and fish
waste. The energy demand is high due to the
refrigeration and fish processing plants con-
tained within the harbour area, along with
transportation, heating systems, net cleaning
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 facili-
tate the possibility for the intervention of renewables,
smart grids and virtual power plants in the area.

What we have done

In collaboration with the harbour authority and the
local organisations, Pure Energy Centre® has developed
a set of criteria to be used for an effective monitoring
of the energy consumption of the Harbour. At the same
time, the large potential of renewables energy available
in Scalloway has been investigated, with the objective
to assess the potential benefits in terms of economic
value and CO2 emissions. The outcomes of the energy
monitoring strategy will allow the harbour community
to analyse their energy consumption and behaviour,
leading to the development of new and effective
energy management strategies to reduce their energy
costs and become more competitive, locally, regionally,
nationally and internationally.

The below summarises what we have done:

e Development of Universal Energy Analysis Strategy
¢ Site Analysis and Monitoring

e Assessment of Renewable Energy

¢ Development of Analysis Tools

¢ Energy Efficiency Recommendation

for Scalloway Harbour

Scalloway Harbour, the Shetland Islands

Findings

The application of the strategy showed that the use of
a smart grid can potentially provide benefits for Scal-
loway harbour and could be applied to other European
small to medium harbours. It was found that the Dist-
ribution Network Operator (DNO) should be fully invol-
ved in the implementation of a smart grid solution. In
Shetland plans are currently being implemented by the
DNO to establish a smart grid through the North Isles
New Energy Solutions (NINES) project. It is hoped that
once this has been setup, the benefits that smart grids
can bring will be implemented in Scalloway harbour.
Historically in the Shetland it has always been a great
challenge maintaining and managing grid stability, and
the inclusion of increasing quantities of renewable
energy systems has made it even more difficult. In fact,
it is now extremely difficult to connect a renewable
production system to the grid. This provides a compel-
ling argument for the implementation of smart grid
technologies in the Shetland Islands.

By applying the Energy Efficiency Recommendations,
the harbour could save £33,000 per year from a capital
investment of £340,000. This means there would be a
10 year payback period and by following these recom-
mendations, harbour stakeholders have the potential
to become more profitable, and create more jobs and
wealth for the local community.

Read full description online at eharbours.eu
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What can your organisation
learn from e-harbours?
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Go to our download section here >> consumers

Browse all findings of the e-harbours showcases
online. The e-harbours project has been completed,
but the research reports and the findings of e-har-
bours will remain accessible. For years to come, you
can find all information about the showcases and
the joint research on the website eharbours.eu.

We assembled a lot of facts and figures in the course
of the last three years, working with companies

in identifying flexibility, with engineers in building
smart charging systems for electric vehicles, or with
households in devising smart living quarters. This
pile of information we want to make accessible to all
stakeholders, and not the least to all researchers that
want to check our methods and our findings.
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Smart energy in five minutes

To improve the accessibility of the material, we have
built a ‘framework’ that allows fast browsing through
the material. We have chosen a smart version of the
well-known ‘word cloud’ as a starting point. By click-
ing on the keyword you are interested in, you get a
list of all e-harbours reports and webpages in which
that term features prominently.

The City of Malmo will host the website for years
to come. We hope the material and the findings we
assembled will inspire stakeholders (municipalities,
port authorities, companies, institutions, associa-
tions of end-users) and help them build the smart
energy solutions that Europe needs.
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The e-harbours project:

Towards clean and energy innovative
harbours in the North Sea region

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:

e Increase the production and use of renewable en-
ergy in harbour cities. Harbour cities have extensive
industrial areas with a great potential for develop-
ment of sustainable energies; from wind, solar PV,
tide, waves and the reuse of industrial waste, heat
or cooling available

e Increase the use of energy smart grids. Attuning
demand and supply of energy by flexible demand
management, instantaneous load shedding (both
directions), energy labelling, intelligent storage

e Increase the use of electric transport, a perfect part-
ner to connect to large scale renewable energies
and leading to a more healthy environment in the
harbour regions
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Who are the e-harbour partners?

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

Municipality of Amsterdam, NL

Port of Antwerp, BE

City of Malmo, SE

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

Robert Gordon University, UK

VITO, BE

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

More on e-harbours

e Lead Beneficiary and contact:
Municipality of Zaanstad
Jan Schreuder
Tel: 0031 (0)629027834
j.schreuder@zaanstad.nl
Supported by: EU Interreg IVB
North Sea Regions —Programme
Priority: 3: Improving the Accessibility of Places in
the North Sea Region
Area of Intervention: 3.3: To promote the de-
velopment of efficient and effective logistics
solutions
Duration: September 2010 - February 2014
Website: www.eharbours.eu
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