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DUAL Ports

Opening and welcome
Commercial director Jan Allaert, Port of Oostende
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DUAL Ports

Keynote

Director Michael Freericks,
Represenation of Lower Saxony to the European Union
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DUAL Ports

North Sea Region Intereg programme

DUAL Ports and what to come?

Project officer Jesper Jonsson,
Interreg North Sea Region Programme
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Dual Ports is co-founded by
lnterre - P The North See Region Programm 2014-2020;
North Sea Region M Oostende Eco-innovation priority.

DUAL Ports

T b gt § e

www.northsearegion.eu/dual-ports

energy port
pe J-No: 38-2-7-15

NSR Interreg programme, Dual Ports
and what to come?

Jesper Jonsson

Co-funded by

Interreg the European Union

North Sea



Population
60 million

Area
536,000 Km?®
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Funding & Grant Rates

Total funding for Interreg North Sea

 €173.800.000

Grant rate

* 60% ERDF & 40% own funding
* For Norwegian partners the rate is 50% / 50%
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1. Robust & smart 2. Green 3. Climate
economies transitions resilience

Specific objectives

1.1 Research & 2.1 Energy efficiency 3.1 Climate
innovation & low emissions adaptation, risk &

disaster

1.2 Smart 2.2 Renewable

specialisation energy 3.2 Biodiversity,
pollution & green

2.3 Smart energy, infrastructure
grids and storage

2.4 Circular economy

2.5 Multi-modal
urban mobility

Spotlight themes

Digitalisation
Rural-urban linkages
Strengths & challenges in the North Sea basin

4. Better
governance

4.1 Better
cooperation
governance




How Call 1 looks

Priority 1 Priority 3

- 3 EOI e e
2 EOI Prlorlty : 1 Small-scale project Prlorlty 4

7 Full applications 6 Full applications

1 EOI
1 Small-scale project

12 EOI

1 Small-scale project

9 Full applications 2 Full applications




Types of projects

Small-scale projects*

%g Between 3-7 partners

A A . ' . ' * Limitation

** Average

At least 3 countries

Maximum 18 months

Maximun € 500.000***

***Suggested minimum budget:

200.00€

VS Regular projects**

8-15 partners &@

Minimum 3 countries @

3-5 years

w

€ 2-6 million 6



Timeline for Call 2

Call opens Call closes Decisions

1 14 Early spring
August November 2023




Thank you

Co-funded by
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DUAL Ports

Sign of the times...
2015-2022

Key learnings from DUAL Ports

Partner Jens Henrik Mgller,

GEMBA
interreg B .
North Sea Region A(w or
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DUAL Ports aims to decarbonize Regional Entrepreneurial Ports through a shared eco-
innovation port programme that minimizes their environmental footprint.

The objective of DUAL Ports is:

»Reducing the environmental footprint of regional entrepreneurial ports.

» Improving the sustainability of port operational and administration resources.

» Promoting responsible growth and supporting eco-innovation-oriented
development.

The project ultimately enhances ports’ energy efficiency and performance, facilitating
low carbonization at reduced cost, with added value in terms of knowledge and

investment.

1HHILCTITICTY

North Sea Region ‘<M;P ?)r;stende

energy port

European Regional Development Fund



DUAL PORTS is a transnational cooperation project within the North SEA region, focusing on
the decarbonisation of SME Ports, by introducing:

- New products

- New services and processes

- New concepts of port management

Budget: 8.6m euro - Duration: December 2015 - June 2022

The participating ports and local authorities are expected to implement initiatives that will
reduce carbon emissions and reduce costs.

e Port of Oostende is Project Leader — GEMBA (Front office) + €ureka Consult (Back office)
e Business Vordingborg is responsible for the communication
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e Port of Oostende - LEAD PARTNER
e Business Vordingborg - COMMUNICATION e Port of Hvide Sande

* Port of Vordingborg e Hvide Sande Fjernvarme A.m.b.A.

* Port of Skagen _ , , e Laminaria BVBA
e Orkney Islands Council Marine Services

e ITM Power e Uppsala University

e Fair Winds Trust e Celtic Cruises Ltd
* Niedersachsen Ports GmbH & Co. KG Branch Emden o 5e3phased
e Port of Zwolle

* Greenpipe
e Hamburgisches Welt-Wirtschaftsinstitut (HWW1) PIP
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DUAL Ports Pilots m FIylng

1. HYDROGEN - use in ports and connected areas — ITM = A

2 . HYDROGEN - training in fueling of hydrogen — Orkney

3. HEAT - optimizing renewable energy — Hvide Sande Fjernvarme ‘;\:’/ ff_,"A L | A Hq
ey g3
4. SURFACE & Electricity - Port of Oostende A=~ 'Ah" R
A
Y g
|
5. Sea Power and hydrogen — Laminaria :y i, Iz,
T‘ (7 A-:[{ T;
6. SOIL — optimizing port extension by recycling — Port of Vordingborg ///;',- @ @" 2 )
Tr‘ SpS :' gk
~< ah —
7. SEDIMENTS and test - removing pollutants — Port of Emden ¢ &9 ”;AW a0
Y g
8. SURFACE - absorbing and reducing greenhouse gases — Port of Skagen A% = “..ﬂb’ 4
~ e
N e -
9. SAILING CARGO — WIND/H2 PROPULSION - FWT A o | )



DUAL Ports Pilots m Flymg
= ?»v

\’

10. SAIL CARGO TESTING - combining wind and hydrogen — Celtic Cruises ‘g\' ~ 6 o)
11. Smart and security LED - Lighting in port areas — Port of Oostende 7% - “.:ﬂbf ~'Q
A~ B
ISP
12. DOCKLAND - green port strategy and industrial co-siting — Port of Oostende o g )

N
0
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e
€
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13. Low carbon harbour plan - Port of Zwolle

14. Battery storage Pack — multifuelling systems in ports — Port of Zwolle 7 8- “ﬂ:’ T
~ e
T
15. LNG - as a multifunctional part of REPs — Port of Skagen - G R
16. Green officer — Port of Emden g T “’..A:* )
TY 9T
17. Floating solar and cable protection systems — Greenpipe q e f”.:ﬂ.“:’ 4
* Y 9%
18. LED — Port of NPorts and Port of Vordingborg AN A D) | 7 ‘%
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¥\
5



Indicator Target
COST REDUCTION by concretely 20%
implementing tangible low carbon solutions

in DUAL Ports Regional Entrepreneurial Ports

CARBON REDUCTION by concretely piloting 12%

and/or adopting tangible low carbon
products and green technologies that
improve utilities in DUAL Ports Regional
Entrepreneurial Ports

Description

DUAL Ports DECARBONISATION
PROGRAMME COST REDUCTION (project
aggregated level based on pilots” results)
- The detailed cost and carbon reduction
level of the individual concrete WP3-
WP4’s pilots will be quantified through
targeted WP5 technical assessment

DUAL Ports DECARBONISATION
PROGRAMME CARBON REDUCTION
(project aggregated level based on pilots’
results) - The detailed carbon reduction of
concrete WP3-WP4’s pilots will be
quantified via WP5 Carbon Footprint
Analysis

Based on calculation done by Hamburgisches Welt-Wirtschaftsinstitut (HWWI)
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DUAL Ports... this and much more!

* showcased by partners at over 65 international events
* present at various trade fairs with a stand & promoted at participating ports” open days

* mentioned in over 70 external articles in (maritime, port/energy-related, local/international)
newspapers/journals/magazines)

* produced 12 newsletters & 40 project articles for DUAL Ports website
* realised 13 videos about the project and its pilots (website/YouTube)

» organized several workshops (LNG, sedimentation, H2-wave-heat, LED, zero-emission
shipping, port decarbonisation...) & a demo of Sail commercial Cargo concept during event at
St Katharine’s Dock (London)
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36 new green products, services and processes piloted/adopted

Over 400 companies and about 50 knowledge institutions involved

Several spin-offs triggered & solutions leveraged by the pilots (e.g. material recycling
projects, low carbon lightning, (e.g. material recycling projects, photovoltaic/solar
systems in businesses located in ports, new organisation ”Zestas”)

2 Policy papers: "Action plan: Low carbon regional ports“ and "Developing low carbon
port potential: Cost benefit & carbon footprint analyses" (HWWI)

1 Report “Feasibility of Hydrogen Bunkering” (ITM)

2 Master Theses, 2 project works and 1 publication on wave energy (UU)
1 Cost-Benefit & Carbon-Footprint Analysis tool (CBA/CFA) to evaluate the pilots
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Hamburgisches
WeltWirtschafts
Institut

Lreenpipe Niedersachsen
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DUAL Ports

Thank you to all partners
for the well-done pilots, all the work
and
the high-level of the indicators!
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DUAL Ports

The future role for SME Ports:

linking ports and communities

Cordinator Wim Stubbe,
Circular Economy, Green and smart Ports
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. Tomorrow: the new roles of the SME Ports

The future role of SME Ports: linking port and
communities

. Yesterday: the role of SME Ports
. Today : the stakeholders at the SME Ports

. Today: the challenges for the SME ports

. Tomorrow: the governance of the SME Ports, linking ports and

communities

Wim Stubbe Aartlink

WISTU@AARTLINK



The future role of SME Ports: linking port and
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The future role of SME Ports: linking port and
communities

1. Yesterday: the role of SME ports

* Landlord port : elementary care of concessions
* Elementary maritime and road logistics

* Collecting port dues

* Elementary controll

* Basic infrastructure in function of elementary maritime and road
logistics

* Shareholder addiction

* Financial profit is key driver

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

2. Today: the stakeholders at the port

Port users/ shipping companies

* Terminals

* Transport operators

* Industrial companies

* Inland terminals

* Energy companies

* Blue economy operators
* Local communities

* Hinterland connections

* Regional authorities

WISTU@AARTLINK
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The future role of SME Ports: linking port and
communities

. Today: the challenges of the SME ports

Green deal: greening of shipping and ports
Energy transition

Climate change

Innovation and autcmation of shipping
Circular economy

Diversification of the infrastructure needs
Blue industry

Digitalisation

War and nationalism

Pandemic and downfall of classical logistical principles

WISTU@AARTLINK




The future role of SME Ports: linking port and
communities

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

4, Tomorrow: the new role of SME Ports : from an isolated landlord

port to an entrepreneurial port

* Balancing public and private business objectives: accelerators of

sustainability
* Strategic role of portsin sizpply chains (pandemic)

* Diversification of reguiatory roles: not only maritime safety, but also

environmental and social aspects

*  More cooperation within and beyond the ports: clustering and

merging of ports, and integration of ports
* Partnership between ports

* Investments beyond port areas

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

4. Tomorrow: the new role of SME Ports : from an isolated landlord port
to a pro-active initiator

* Increasing role in the energy supply: development of energy hubs

and production of energy
*  home for industrial clusters : blue industry, construction
* Smart port infrastructure: virtual and concrete

* Hubs for circular economy (unreliability of transport corridors and

supply of products from Asia)

* Increasing role in the food production and supply: from fishing to

aquaculture (land/seafarming)

* Financial transparancy

* Environmental accountability : air, noise, light

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

5. Tomorrow : the governance of SME ports, linking poris and

communities

From traditional policing activities related to safety and security
towards regulatory functions in the field of the use of drones,

autonomous vessels, the us~2 of new fuels, etc

From the provision of eiementary infrastructure to a proactive
provider of facilities for industrial clustering within and beyond the
port area

From the traditional operator in nautical services to the

development of sustainability and digital transition

WISTU@AARTLINK




The future role of SME Ports: linking port and
communities

5. Tomorrow : the governance of SME ports, linking ports and

communities

* From a passive landlord, collecting port dues, to an investor in smart

and sustainable infrastructure, developing new sources of income

* From an interlocutor withir the traditional local community towards
an entrepreneurial port that builds networks beyond the traditional
port stakeholders in order to facilitate external logistics and
maritime data sharing actions

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

5. Tomorrow: the governance of SME ports, linking ports and

communities

Considering the growing importance and the diversification of the
stakeholders that are working closely with the ports, there is need to
set up a flexible system of collzborative governance within and outside

the port authority.

Several models can be used:

* the lead actor model: a lead actor sets the agenda, pays the bills and

inspires the stakeholders. This model is problematic because it is
vulnerable to leadership change and often creates legitirnacy problems
and political opposition since executive decisions are concentrated in
the hand of a single leader

WISTU@AARTLINK




The future role of SME Ports: linking port and
communities

* the shared leadership model, where all decisions are taken through

joint plenary meetings, involving all participants. This model only

works well within small networks with a high level of trust.

* the Network Administrative Organization (NAQ): hereby some of the

leading functionz! actors wi*hin the port take the lead of the
governance process. 'his model ensures an anchorage of effective
leadership decision and tends to lead to successful cooperation

between the partners.

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities

Thanks for your attentinn.

Contact: wistul1964@gmail.com

Mobile : + 32 492 17 45 41

WISTU@AARTLINK



The future role of SME Ports: linking port and
communities
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| DoiN'T GET \T.. AFTER ALL THRE

BUPGET CUTS Teo STRCMNLANE

THE WORK FoRCE, WRN AREN'T
WE MOVING FRESTER T
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DUAL Ports

The pilot show

A pilot was practicing for the airshow
in my town and made my day.




DUAL Ports

Pilot show — LED and Green Officer
Project Manager Matthdus Wuczkowski, NPorts
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Niedersachsen
Ports

The Pilot Show

> June 16th 2022; Brussels
y DUAL Ports Final
Conference

l A 4 ns Py - : I‘ T | . =
In ) vl : ‘ Port Niedersachsen
| ¢ Oostende A\ Ports
DUAL Ports | n . energy norr e}



Spiekeroo
Langeocg y y

Norderney Baltrlin *
I Bensersiel

No rd en Hooksiel

/Norddeich
Wilhelms-
haven

Emden

Wangerooge

Cuxhaven
L 4

Fedderwardersiel

Stade
Bremerhaven

Grofensiel

Oldenburg Bremen

Agenda

Final Conference DUAL Ports — Niedersachsen Ports
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Norden Hooksiel
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< Wangerooge

Norderney Wichaven

I Bensersiel

Hooksiel

Fedderwardersiel

Stade
Daamerhaven

II. Green Port Officer

Emden

IATilhalme-

Agenda

Oldenburo Bremen

iiterrey =i Niedersachsen
North Sea Region \/ Ports

Final Conference DUAL Ports — Niedersachsen Ports
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LED Pilot on Sustainable Port Lighting

Project objective: Development of a new innovative sustainable lighting

» Initial Situation: 25% of Energy = Port lighting
y Targets:

» How can we reduce energy consumption and CO2?

» How can we make lighting future oriented and
smart?

» How can we improve safety and reduce light
emissions?

lnkauuas
Final Conference DUAL Ports — Niedersachsen Ports z Niedersachsen
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LED Pilot on Sustainable Port Lighting

Project objective: Development of a new innovative sustainable lighting

Different activities need different light Lighting scenarios

Car Train

Loading Ramp

Loading Siding
Pre-Storage Area for Cars

Loading Track 1 + Basic Lighting

Shunting Track

=

Sensors provide intelligent lighting control Shunting

Light Sensors in the Track Field

Motion Detector

Track contact
sensor

Loading Track 3 + shunting

Astro time switch

@ 150 x 30lux i 15wux M 5wux

Ininuuﬂﬂ

Final Conference DUAL Ports — Niedersachsen Ports Niedersachsen

DUAL Ports v \/ Ports

49 | June 16th 2022 - Brussels




LED Pilot on Sustainable Port Lighting

Lessons learned

» LED technology as most-efficient solution for port requirements

» Digital solutions are more prone to faults during implementation and
special expertise for maintenance and upkeep is crucial

» 26% CO2 saving with LED technology = 43% CO2 saving with LED in
combination with smart technology

» Spin-off: 100% LED Target for all port locations till 2025 (approx. 40%
reached already)

> In Process: Guideline for environmentally friendly lighting

Final Conference DUAL Ports — Niedersachsen Ports
50 | June 16th 2022 - Brussels DUAL Ports

Horth Sea Region

PILOT 1

SMART LED LIGHTING IN

PORTS

Niedersachsen
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Green Port Officer Pilot

Three major fields of action in pilot

-
———

Strategy &
Management

inability
al e gicaland: ects and
= gément :

I"’

B!‘b cts&!Measures . aw a AL i Projects &

H"?F ing ndﬂ. Cd? fi‘natlon? Sustan'laf) Tltly \easures, diDroj ‘ .%' | | Measures
Commumcatlon .- | r | | * - -

Internal Communication: Intranet, meetings . .
External Communication: Press releases, articles, homepage Communication
conferences

Final Conference DUAL Ports — Niedersachsen Ports z Niedersachsen
51 | June 16th 2022 - Brussels DUAL Ports \/ Ports



Strategy &

Green Port Officer Pilot aragnen

Strategy and Management i e

Measures

Niedersachsen
A\ Ports

hafen'

Nachhaltigkeitsstrategie

Niedersachsen Ports

Inkauuam~n
Final Conference DUAL Ports — Niedersachsen Ports z Niedersachsen
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Nature & resources

+ rour environmental projects have
baan Implemenied *

+ MPorts has s eeritied ENVironmental
management system ras
The Waste separation rate o our wasis
has risers

Strategy &
Management

piree: greenhouse gas emissions
have besn reduced by & furthes 25% comparsd
with 3007

Green Port Of
Strategy and Manag

100% of the outdoor lighting on
NPara-cperated nrens has been cofiveried ta
Projects &

Communication
Measures

Mumber of Uhip cﬂlh o which we grant an

environmental discousd rises 1o 300 per yeur

The proportion of passenger cars powered by
alternative fuels ks risen 10 50% com

pared with 2018

Niedersachsen
N\ Ports

hafen'

Nachhaltigkeitsstrategie
Niedersachsen Ports The sverage number of hours tor COTtINW-
ing education and further train-

frvg has risen by 10% compansd with 20181

The total volume handled inereasea by

10 % comparsd to 2018

Custormer satisfaction rese io 75% com
pared to 2008 *
The BCCidemit TAE remains below the aver-

age for comparabie industries *

The certitication "WoTk and Family™ i
Freserved

Final Conference DUAL Ports — Niedersachsen Porl# Niedersachsen
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Strategy &

Green Port Officer Pilot S

Measures

Strategy and Management EEEs s

1. Report During 5B Meetings

Report at Real estata Invelved Parties: 50, MOMT
5B Meetings
Frequency: annually
Tasks: itor porting of the
10 Bl
Technical
II, Management Review
Involved Parties: 5 | BMM
Technical | Frequency: anruslly
agement aeeuie Tasks:
[BMM) o
1 Tmmipler
Ol Annual Talks Sustainahility
i Port Office
Sustainability Involved Parties: SCD/SUSMOGMT, CE
Sustainability Freguency:
Commissioners of
the Branch Offices HR and Tasks:
. 15Cs) Administration

A

Sustainability = = <
ol

lnveolved Parties: WELISME 5
T Thiee E 0 P o R s
¥ Tasks: . I

Spaciality vl

Woark Groups

5MGH

Invelved Pardes: SCL/SUS

 Departn:

Frequency: From 2 to 4 times o year
g

& Miedersachgen Portz CwbH &C

Tasks: P

Final Conference DUAL Ports — Niedersachsen Ports Niedersachsen
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Green Port Officer Pilot - Measures

PV-Systems

Spiekeroog Wangercoge

Langeoog

Baltrum
< -~ Cuxhaven
@

Bensersiel
Fedderwardersiel

Norden Hooksiel Stade 1 roofs; 150kWp

/Norddeich
Wilhelms- Bremerhaven lnsta].].ed

@ haven .
Outlook: Rent roof

Emden
space for solar systems

Oldenburg Bremen

lakaumam [
Final Conference DUAL Ports — Niedersachsen Ports z Niedersachsen
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Green Port Officer Pilot

'i angerooge @
Langeooda *

Lighting @>

Spiekeroog
Baltrum
Cuxhaven

Norgr

Bensersiel
erwardersiel

II;IIOdl(;dEn Hooksie| Stade - Several additional
oradeilc.

G@ haven [ Hamburg - LED Transformation
now (40%

Emd )
maen implemented)

Outlook: Smart, remote
controlled LED-lighting
in all ports

¢

Oldenburg Bremen

lakaumam [
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Green Port Officer Pilot

l .
angerooge @ ﬁ

1ekeroog

Mobility- cars

Langeoo
Baltrum

< Cuxhaven
|:+:r °
Benser51el

Norden fwafdersie‘ Stade E - Electrification of

/Norddeich
Wilhelms- Bremerhaven pOIt ﬂeet (25

@ﬁ@ haven [ Hamburg alternative cars; 15
e-charging points)
@

- Alternative fuel for
Oldenburg Bremen

Emden

ships (GTL)
- Cargo bikes

Outlook: More
electrified vehicels;
H27?

lakaumam [
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Green Port Officer Pilot

l .
'angerooge @%

1ekeroog

Mbobility - ships

Langeoo
Baltrum

TN Cuxhaven
G VA Benser51el
o erwardersiel _ . oo .
,I;Ifdﬁgﬁn H @3 Stade Electrification of
Wilhelms- Bremerhaven port fleet (25

@ﬁ@ haven / Hamburg alternative cars; 15

e-charging points)
®

- Alternative fuel for
Oldenburg Bremen

Emden

ships (GTL)
- Cargo bikes

Outlook: Real
alternatives needed,;
Concepts in planning

Final Conference DUAL Ports — Niedersachsen Ports z Niedersachsen
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Green Port Officer Pilot

© @0 @y
1ekeroog Sngarcoes ' A

ngeoo
Baltrum

o5
Mobility - bikes Q

Cuxhaven

G VA Benser51el
,I;l?dﬁggn f‘"a’dmie‘ Stade i E - Electrification of
Wilhelms- Bremerhaven port fleet (25

@ﬁ@ haven / Hamburg alternative cars; 15
e-charging points)
i E

Emd
mden - Alternative fuel for
Oldenburg Bremen

ships (GTL)
- Cargo bikes

Outlook: Expand bike
fleet

lakaumam [
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Green Port Officer Pilot

' 'angerooge @ e. .
iekeroo .O
Langeo g

Bal

trum

Green Energy @

>

Cuxhaven

IZID e
G VA Benser51el
Norden @3 Stade

- 100% green energy

W].lhelmS' Bremerhaven in 8.11 pOItS
GroBRensiel Hambul’g

O@ Outlook: Potential study
ﬂrak

for production of own
Oldenburg Bremen

/Norddeich

renewable energy

ISy
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Green Port Officer Pilot

Projects & —
Communication
Measures

Projects & Measures

NON-STOP Wash2Emden

dashPORT
Smart Kai

AMISIA - Autonomous low
emission dredger 3D-HydroMapper

IAakauunsy L
Final Conference DUAL Ports — Niedersachsen Ports z Niedersachsen
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Green Port Officer Pilot

Communication & Knowledge sharing

Niedersachsen
N\ Ports

4
hafen
Niedersachsen
w i

Sustainability Report o gg;;aimbﬂity Report
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Green Port Officer Pilot

Lessons learned

> Just do it: Every step helps! A lot of low hanging fruits available out there!

» Involve others: The port knows more than it knows

» Ongoing Process: Sustainability is not a project —it’s a mindset and needs to be integrated into DNA
> Be patient: Culture changes slowly — a systematic and strategic approach helps

» Everybodies business: Every employee needs to be a green port officer

» Money Talks: Limited budget is a barrier but funding is an accelerator

> Transformation just started: We are right at the beginning of a transformation
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Thank you for your attention!

Matthaus Wuczkowski
Hindenburgstr. 26 — 30
26122 Oldenburg

Telefon: +49 (0) 441 35020-613

E-Mail: mwuczkowski@nports.de

Niedersachsen
DUAL Ports is co-funded by the North Sea Region Programme 2014-2020; Eco-innovation priority. www.northsearegion.eu/dual-ports J-No: 38-2-7-15 /\/ Ports




DUAL Ports

Pilot show - SOIL
CEO Jan Jaap Cramer, Port of Vordingborg
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VORDINGBORG
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Developing a

Commercial port _

From vision to
construction

Jan-Jaap Cramer
CEO
Vordingborg Port, 16-06-2022
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DUAL Ports is co-funded by the North Sea Region Programme 2014-2020; Eco-innovation priority. www.northsearegion.eu/dual-ports J-No: 38-2-7-15




HILTTTITY E VORDINGBORG

North Sea Region : Ef HAVN

Strategy for a Port Expansion

1. Expanding the Port of Vordingborg significantly in order to attract new shipping
companies and to create growth possibilities for existing companies on the
Port.

2. Expand the port in 5 phases where every phase has to be financed by new
contracts and turnover.

3. Phase 1 to 3 of the port expansion to be realized between 2015 and 2019.
Phase 4 and 5 from 2019 to 2027.

4. Port expansion in a sustainable way.

DUAL Ports is co-funded by the North Sea Region Programme 2014-2020; Eco-innovation priority. www.northsearegion.eu/dual-ports J-No: 38-2-7-15
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HILTTTITY E VORDINGBORG

North Sea Region | Ef' HAVN

How sustainable?

Land fill Projects based on recycling of soil, polluted soil and other
recycled resources. (asphalt, incinerated garbage (slag), fly ash,
concrete)

LED Lighting of the Port with newest technology and management
system

DUAL Ports is co-funded by the North Sea Region Programme 2014-2020; Eco-innovation priority. www.northsearegion.eu/dual-ports J-No: 38-2-7-15
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VORDINGBORG

Ef'IHAVN

Vordingborg Port

Port Area 45.000 m? 177.000 m? 400.000 m?

Quay length 275 metres 1.350 metres 1.500 metres

Cargo turnover 250.000 tons / yr 1 mio. tons / yr 1- 1,5 mio. tons / yr

DUAL Ports is co-funded by the North Sea Region Programme 2014-2020; Eco-innovation priority. www.northsearegion.eu/dual-ports J-No: 38-2-7-15
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DUAL Ports

Pilot show
Director Martin Halkjaer Kristensen, Hvide Sande Heating
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EUROPEAN UNION

North Sea Region energy port

European Regional Development Fund

DUAL Ports

HEAT PILOT

DUAL Ports is co-funded by the North Sea Region Programme 2014-2020; Eco-innovation priority. www.northsearegion.eu/dual-ports J-No: 38-2-7-15




Hvide Sande
Flernvarme
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WHAT IS FJERNVARME— DISTRICT HEATING

District heating is a system, where heat generated in a central
location, through a system of insulated pipes are distributed for
heating of buildings - as well as water, for both residential and
commercial use.
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HISTORY OF HVIDE SANDE FJERNVARME

Founded in 1962
Used HFO as energy source — later on coal and waste oil

Relocated in 1994 in connection with the making of a natural gas driven
power plant (CHP) (7,4 MW)

Electric boiler in 2010 (10 MW)

Solar thermal energy in 2014 (9.576 m?)
Wind turbines in 2018 (3x3 MW)

Heat pump 2019 (4,65 MW)

* Today app 1.650 customers

1HHILCTITICY
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HEAT — THE IDEA

* Burned natural gas to generate heat while the local wind turbines
were stopped due to overproduction on the electrical grid

* Explore if it’s possible to directly connect the wind turbines
directly to an electric boiler

* |s it possible to increase the efficiency in the setup

1HHILCTITICY
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HEAT — THE GOAL

* Reduce the heat production made on fossil fuels
* Reduce the costs for producing heat

* Make it energy efficient
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FIRST SETUP
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HOW TO MAKE IT MORE EFFICIENT

* By installing a heat pump into the system, it has reduced
the emission from natural gas-fired combustion systems
to an absolute minimum.

* To reach this goal Hvide Sande Havn and Hvide Sande
District Heating asked the DUAL PORT project to help
financing this specific component.
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How a Heat Pump Works

Compressor

Evaporator Condenser

Expansion Valve
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Electrical energy

Delivered heat

Energy source
with a low
temperature
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FINAL SETUP
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ENERGY DISTRIBUTION 2021

* Heat pump produced more than 51% of the energy in 2021
* Heat pump produced 22.183 MWh in 2021

e 22.183 MWh is enough heat for 1.226 households in Denmark
(18.100 kWh/household)

* 36.061 MWh from electricity and heat from the surroundings which is a
6.874 tonnes CO2 reduction in 2021

* The heat pump alone made a 4.229 tonnes CO2 reduction in 2021

1HHILCTITICY

North Sea Region ““ ‘Pg;stende

energy port

European Regional Development Fund



ENERGY DISTRIBUTION 2021

Heat from fossil energy
(natural gas - 56% CHP
excess heat)

16%

Heat from the surroundings
45%

Heat from electricity (91 %
self produced wind energy)
39%
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ENERGY DISTRIBUTION 2021
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ENERGY DISTRIBUTION 2021

Energi from fossil fuels and
public electrical grid

(external)
20%
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ENERGY ABSORBER FOR HEAT PUMP




Energiop tagere til byens varmeforsyning

Energy absorbers for Hvide Sande district heating
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Varme (termisk energi) vil naturligt altid sege mod kulde. Det kan derfor virke
naturstridigt at tale om at travkke varme ud af relativ kold udendorsiuft, men
det er netop deét, et varmepumpesnlag kan: Varmepumpen "hoster’ s8 st sige
luftens termiske energi, selv ved negative udenderstemperaturer.

Sidan fungerer varmepumpesystemet | praksis

Ifolge Gay-Lussacs lov mndres trykket pb en given mamngde gas, ved et givent
volumen, med samme faktor som gassens absolutte temperatur,

Oges trykket, oges altsd ogsd temperaturen pd gassen. Smnkes gassens

temperatur, smnkes trykket tilsvarende.

Ved at manipulere med et kelemiddel (et stof med et lavt kogepunkt,
i Hvide Sande Fiernvarmes tilfmide ammoniak), kan man shledes,
wved at ndre trykket pd midlet, samtidig sndre temperaturen,

og skabe enten fordampning eller kondensering.

Som det fremgdr af illustrationen nedenfor, cirkulerer kolemidiet
gennem systemet, hvorved det (1.) optager termisk energi fra luften,
(2.) komprimeres, (3.) afgiver termisk energi til fjernvarmen, og

(4.) ekspanderes, hvorefter cyklus starter forfra.

Modzat traditionel opvarmning, har man i varmepumpeanlmgget
intet effckttab: Tvartimod er den indgangseffekt, det krver at cirkulere
kolemidiet gennem systemet, vaesentlig mindre end den udgangseffekt,
systemet kan levere.

De 4 hovedelementer i varmepumpeanlagget:

Mvide Sande Fjernvarmes nye varmepumpeanimg har (afhaxngig af vejrforhold
og udenderstemperatur) en virkningsgrad pd 250% - 500%, mens varkets
nyeste gaskedel, inklusiv roggasanlag, til sammenligning har en virkningsgrad
P4 maksimalt 110%.

Varmepumpeanizgget er en sxrdeles baredygtig og gron lesning, al den stund
ankegget alene bruger el; | Hvide Sande Fjernvarmes tilfelde endda oftest
egen produceret, CO2-neutral vindmollestrom.

Andre typer energioptageise

mk:e Sande Fjermnvarme arbejdede lmnge pd en vand-til-vand-lesning, hvor
termiske energi skulie hostes fra enten havvand eller grundvand; begge

bnwl mere temperaturstabile energikilder end luften omkring os. Forskellige

lokale forhold gjorde imidiertid de lesninger teknisk komplicerede.

P4 grund af statens deadline for salg af overskydende energibesparelser

(idriftsmtteise per 31. december 2020), blev det i sidste ende besluttet at

etablere et luft-til-vand anl=g.

I takt med at teknologien udvikier sig, er det muligt pd sigt at udvide
anlagget andre typer energ: ise.
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DANISH DISTRICT HEATING AWARD 2020

Hvide Sande Fjernvarme (district heating)
receives the Danish District Heating Association
Award 2020 for the work for the green
transition.

It was a recognition for Hvide Sande Fjernvarme
showing the path chosen, was a step in the right
direction of a green transition
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Thank you for your time
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DUAL Ports

Floating Solar & Cable protection
CEO Polina Vasilenko,

HelioRec/Greenpipe
interreg E -
North Sea Region A(“‘ 2
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DUAL Ports
The Movie
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DUAL Ports

DUAL Ports and how to fit?

Project officer Jesper Jonsson,
Interreg North Sea Region Programme
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Dual Ports is co-founded by
lnterreg ! 2 Poﬂ The North See Region Programm 2014-2020;
North Sea Region C‘v Oostende Eco-innovation priority.

DUAL Ports

T b gt § e

www.northsearegion.eu/dual-ports

energy port
pe J-No: 38-2-7-15

Dual Ports and how to fit?

Jesper Jonsson

Co-funded by

Interreg the European Union

North Sea
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Call

1.1 Project uitle

1.2 Project acronym
1.3 Lead Beneficiary
1.4 Start Date

1.4 End Date

1.5. Programme Priority

Dual Ports is co-founded by
= Port The North See Region Programm 2014-2020:
b o°stende Eco-innovation priority.
energy port www.northsearegion.eu/dual-ports

J-No: 38-2-7-15

Call 1 April 2015: Eol and FA

Developing Low carbon Utilities, Abilities and potential of regional entrepreneurial Ports
DUAL Ports

Autonoom Gemeentebedrijf Haven Oostende

01/12/2015

30/06/2022

Priority 2 Eco-innovation: Stimulating the green economy



The Dual Port project has been a major success and we have by far proved that ports
play a vital role in the green transition. The project turned out to be a frontrunner in

creating green and climate friendly solutions in ports around EU.

Co-funded by

I nte rreg . the European Union

North Sea
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cooperation
2. Green 4. Better

P rogra mme ... transitions g°"i'"a‘“ce
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4.1 Better
cooperation
governance

2.1 Energy efficiency
& low emissions

2.2 Renewable
energy

2.3 Smart energy,
grids and storage

2.4 Circular economy

2.5 Multi-modal
urban mobility







Thank you

Co-funded by
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DUAL Ports

Ports and new energy transition
By Policy Advisor Valter Selen
The European Sea Ports Organisation (ESPO)
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DUAL Ports

The impact of ports on the uptake of hydrogen in

commercial shipping
By CEO Madadh MaclLaine, ZESTAS
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ZEM Tech Confidential

Green Hydrogen Production in
Regional & Entrepreneurial Ports

North Sea Region
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Green H, production in
small & regional ports
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Zero Emission Maritime Technology

Electrolyser capacities

O Under 20 MW / size unspecified
O Between 20 and 100 MW

O 100 MW and above

@ Completed

Shetland

©

Orkney

Cromarty
Firth ‘

Aberdeen

Grimsby ——O

Freeport East O

® Late stage (under construction, FID, consent granted)

O Early development (Lol, MoU, FEED, feasibility)

@, Speculative

Dunkirk
Ostend

. Le Havre

Florg @

O Svelgen
Bergen O
Oslo
Stord O o
@ Mongstad
® Jelsa .
Porsgrunn
Kristia.nsand | O Lysekil
Hirtshals 9
o
Gothenburg
Hobro
Esbjerg Fredericia

Delfij ‘ Aabenraa T

Eemshaven Wilhelmshaven M2 mo
Groningen o Brunsbttel
Den Helder ./ Bremerhaven
[jmuiden X)

O— Emmen

Lingen

Q®

Amsterdam

Zeebrugge __ /_M

Tech

Zero Emission Maritime Technology




Offshore wind
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Tech

Zero Emission Maritime Technology

Offshore wind activity

O oOffshore hydrogen production project

® Port servicing offshore wind farms

B Offshore wind farm (completed or under construction)

[ ] Offshore wind farm (consented or planned)
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ZEM Tech Confidential . ~O Svelgen

Regional ports are -
integrated into the I
Hydrogen Backbone

European Hydrogen Backbone (EHB) in 2030 “ O -

From maps available at: https://www.ehb.eu/page/european-hydrogen-backbone-maps
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EHB 2030 Aberdeen %
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: >150 ATENDEES j ierres =
Sh|pZEROZ§ @ COP26 39 Sorvor & Executive @
Zero is Possible Now!

Senior
42%

Demonstrated:
* Hydrogen supply chains

* Uptake of hydrogen in
shipping

* Liquefied and compressed
hydrogen bunkering

Executive
21%

 Safety

* Crew training

* Integration

* Key sectors for uptake



DUAL Ports

Port development and considering future needs
By CEO Willy Hansen, Port of Skagen
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Port of Skagen - Dual Ports Pilots

LNG Pilot - LNG Feasibility study

kthe Kattegat region /

(Market overview \/\ Business case V
« Development in LNG fleet Steps chosen .
size - » LNG ad hoc -
+ Development in LNG fuel « LNG stationary tanks
demand + Small scale liquefaction
+ The LNG infrastructure in

Surface pilot — Green NOx Reducing asphalt

To pave 7,300 sgm road area with the lowest
environmental footprint using state of the art
technologies

Decrease CO2 in production and operation and
absorb NOx

Feasibility study /

Economic cost and
benefit

Logistics

LNG compared to other
fuel sources

y AN

PORT OF SKAGEN

= -
| ||SKAGEN HAVN —
baai; b =2 T S WSS



124 | Sum up - LNG Feasibility Study Recommendations l\

PORT OF SKAGEN

= An LNG Cryoboxes (three units) is price competitive to other LNG suppliers in the area of Skagerrak/Kattegat/North

East North Sea, the current demand for LNG is rising and, this indicate a firm business case on initiating a production
in Port of Skagen.

* |tis recommended that a nano-scale LNG production with three Cryoboxes at the Port of Skagen focus on PTS rather
than STS service due to better rentability.

= An analysis of the added value an STS bunker barge might bring to the operation at the Port of Skagen is needed.

Nano LNG-Station

CRYOBOXe
||

GGD - LNG produktion, Skagen Havn



125 | Surface pilot results l\

PORT OF SKAGEN

Results are documented in a report

* 25% reduction of CO? emissions in asphalt interreg I "
production, (Reduction is increased if heated
. . NO, abatement and CO; reduction in asphalt pavement at the
with Biogas) Pk of Shmgen

e 15-20% reduction of NOx in the air passing the
7.300m? test road

* Removing yearly 100-146kg of NOx
* Equal to 146 cars yearly driving 16.000 km

Carried out for The Port of Skagen by GEMBA Seafood Consulting A/S as a part of EU
Interreg financed DUAL-Ports project

—
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Port Development l

126 |
PORT OF SKAGEN

1907 Port of Skagen '

officially established & _ A
1967 Port expansion i KAGEN HAVN
1979 Port expansion P i
2007 Port expansion Phase 1
2015 Port expansion Phase 2
- Cruise facilities

2021 Port expansion Phase 3

i
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~SUSTAINABILITY!

__ﬁEOR US=FHAT-MEANS TO BALANCE
THREE SUB-AREAS IN THE FORM OF
ECONOMIC,.ENVIRONMENTAL AND

SOCIAL SUSTAINABILITY
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7/ WORLD GOALS IN FOCUS FOR OUR EFFORTS
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130 | Sustainability Strategy ’ a

CLIMATE NEUTRAL IN 2030 —
HOW FAR ARE WE?

We have initiated a detailed survey of the Port of Skagen's
CO2 emissions in the period from 2015-2020. The aim of this
survey to continuously observe whether the efforts we initiate
in the area can be read in the port's climate footprint.

uktion fra 1990

Procentvis reduktion fr
o M w »
1= o (=} (=]

In this way, we can ensure that we are constantly working
towards the goal that the Port of Skagen in 2030 must be




131 |

Realized Projects — SETS Il - Interreg

New Shore Power facility
Constructed by PowerCon A/S
An investment of DKK 10 million

Max load 4MW

5 stations each with 2 * 350A IEC 80005-3
connections.

Current: 400V til 690V

Frequency: 50 til 60Hz

Digitalized user interface
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| Background for REDIlI PORTS l\

PORT OF SKAGEN

THE COMMISSION’S PROPOSAL TO CUT GREENHOUSE GAS EMISSIONS BY AT LEAST 55% BY 2030 SETS EUROPE
ON A RESPONSIBLE PATH TO BECOMING CLIMATE NEUTRAL BY 2050.

Which renewable energy technologies should ports implement to stay
relevant and competitive in a European and global logistic framework?

To support this target, ports and knowledge partners in REDII Ports will
identify and implement novel solutions that ensure a contribution to the local
economy and strengthen their competitiveness.

REDII Ports will provide a new energy infrastructure
for ports based on renewable energy!



| Summary "

PORT OF SKAGEN

REDII Ports will determine the conditions for a

Strategy that enables ports to become springboard
for new green energy development.

This will include:

250 ports/involved external organizations, increasing their capacity to take
informed decisions on the matter of identifying local excess green resources.

13 pilots' technology solutions, tailored for onshore-sea/inland waterways-
the hinterland, with public and private stakeholders.



| REDII PORTS: 9 Port Partners and 8 Business/Scientific Partners ’

PORT OF SKAGEN

*

iterrey EE
North Sea Region

European Regional Development Fund EUROPEAN UNION

Port Partners

*  Port of Skagen, DK

* Port of Korsgr, DK

* Port of Brussel, BE

* Nports, DE

*  Port of Brest/Brittany Region, FR
e Port of Moss, NO

*  Port of Egersund, NO

* Port of Zwolle, NL

*  Port of Trelleborg, SV

Supporting Partners

Business/Science Partners

* VIVES, BE- WP 1—-WP1 leader

* NICE,NL-WP 1

*  Brittany Region, FR — WP2 — leader

* BDI,FR -WP2

MCS, NL—-WP 2

* MEQ-Partners, DK— WP 3

* Laumé, DE-WP 3

*  Port of Hamburg - Marketing, DE -WP3 -
leader

* European Federation of Inland Ports - EU

e Danske Havne - DK

* Mariko Maritimes - DE
* Norsker Havher — NO
* @stfold Energi - NO

e Senate of the Free and Hanseatic
City of Hamburg Senate Chancellery - DE

e Ports de Lille - FR
* France Hydrogene - FR
*  France Maritime Cluster — FR

REDII Ports aims to increase the participating
ports” capacity to become centers for the
generation and uptake of energy alternatives
promoted by the Directives:

REDII 2018/2001 and

AFID 2014/94.




Thank you for your time
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DUAL Ports

Closing and valorization of DUAL Ports
Commercial director Jan Allaert, Port of Oostende

Lead beneficiar
interreg

North Sea Region
DUAL Ports

P Port
<M: Oostende

energy port




DUAL Ports

Sign of the times...

... toward a North Sea Region sustainable
energy independence

Enjoy the drinks and stay
tuned!
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North Sea Region
DUAL Ports
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