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Develop Innovative Offshore Logistics -
DIOL :

facilitating the challenge, defined by
the Esbjerg Declaration, in order to build
the North Sea as a Green Power Plant




THE VISION

CREATE INNOVATIVE GREEN SOLUTIONS FOR LOGISTIC HUBS,
SERVING OFFSHORE WIND FARMS AND ENERGY ISLANDS

Involve innovative technology to implement efficient, standardized and green
competitive solutions to support the Esbjerg Declaration, and utilize the synergies
from the collaboration between the North Sea countries to create wealth and

economic growth.




For the realization of The Esbjerg Declaration, seaports and airports play a crucial role
as logistic hubs providing green, efficient and smart logistic and service solutions.

In order to realise The Eshjerg Declaration, a _green transition of airports and seaport takes place and two main
question concerning logistic hubs can be formulatad:

- How can logistic hubs in the North Sea region secure the ambitions of The Esbjerg
Declaration?

- How can logistic hubs secure Energy Security, Sustainable Energy and Energy
Resilience?

In May 2022 the Esbjerg Declaration was announced by Denmark, Germany,
Netherlands , and Belgium.




In April 2023 the Oostende Declaration was announced and France, Ireland,
Luxembourg, Norway and United Kingdom joined — so now we are 9 countries!

L The North Sea
summit

Ostend, 24th of April 2023
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Our way of thinking DIOL!!

DIOL are adding seaports, airports,
technology providers, scientific
partners, legal and policy framework
around new innovative technology
and

developing offshore logistic s@

providing the development of
sustainable Renewable Energy
infrastructures.
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Interreg North Sea program 2021-2027

DIOL -Develop Innovative Offshore Logistic -
The Esbjerg Declaration accommodating the needs from The Esbjerg Declaration

Mumber of partners; 13
Estimated total budeet 7,300,000 €
60% ERDF-finance and 40% own finance
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Partners in DIOL

# 1'5-




DEVELOPING OFFSHORE LOGISTIC SOLUTIONS!!
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PILOT 1: LONG DISTANCE DRONES FOR

OFFSHORE OPERATIONS FROM LOGISTIC HUBS
FRAUNHOFER - Offshore Drone Campus Cuxhaven

|ﬂtEl’l"Eg | Co-tunded by
North Sea | thie Edtopsan Union

DIOL




FROM CTV Vessels to Drones
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Long haul flights = Leaving the 12 Nm Lone (EEL)
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Long haul flights — Leaving the 12 Nm Zone (EEZ)

—

ME UAS Betrieb >12NM LBA Ideen fiir High Seas Ops

e i g | it B g gt L T L et men o pletwet g il e AT D LIPS 1 e 8 f Aigeiic bae g™ jueni apmoaiey o e o Snnee wlor s v g

o i s IS~ D { e ot g, i T g e i e s B + Tty Paagnyg e 5 Sdm B T st Batempre o hirery e s baes pufewi

e AT e ]
= Uvimgs Lemerres byaw 1] e

LA g e e D= ST L
Terry Eer ™ engmpel = erwvs o Sdvgh| 108 b b pevemed il 8 ST 8 v Sy : - - h ——

et saia by (NP M o s e T

= il e e g T S | T T W sty T o WA < W Rl g T ity iy, S L T Sl gt S i
=l e e e s R — | T LS b gt g 1 e Bt mee | TH b s g A —
=l e [ AW o il 5 ETN Mo gt g #8108 | g T g | | e S Wi

Pty bt b S a1

T Ty b e PR [ T R T S S i (e p—p T
L . T I

+ ey
irwr e ilitig
LE Rt

__

Discussions with LBA engoing
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Long haul flights = Export control when leaving the 12 Nm Lone (EEL)

. C{:-nrdinaiinn with Fraunhofer Central AR RTINS (B ) SR OF TIE ETBNPEAN PURLIAES T AND OF THE fWrsin
Enht}r oW Abiy 3931

+ Dual Use List (EU) 2021/821 ' i s

+ Export control numbers 9A012 and 8A112
rafers to UAV itaaian s

« A flight into the EEZ is an “export" —

= General license for this purpose is 8 Nt 4§ 54790 g ot il vl i .
available (Link1, Link2) .

« Obligation:
Mandatory documentation for entering
and leaving the EEZ incl. landing
destination
Within 30 days this must be registered
= Concerning the "export control®, thereby
all legislative requirements are fulfilled

BIOL P 4 Cuskaven | Fradnhoter IFAM. | Tim Strahbisch | i sk obbachiEtam raunbnle dé



Long haul draone fllghts (Flight 1&2)

Flight 1:

Heligoland — SOV

In Cooperation with RWE
53km one way

Planned for End of 2025
Must be a VTOL-Drone

B

trtres b i el sy e s

Flight 2:

Heligoland — Esbjerg
172km one way

Cross Border

Export Control

Find a way “into Esbjerg
harbour”

EKEB is Fallback/Alternate
Planned for 2026




Status update

Pilot 2 - Port of Esbjerg

Interreg | Cakended by
North Sea it Surgpman Whitan
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Blue Water Terminal Port of Eshjerg
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layout of area

Inside ISPS-area and nearby stakeholders technical
warehouses at the port.

Extended area for the testfligt if the solution will be a
fixed-wing-drone.

Area arsund for storage of drones and materials to ba
transportad.

Next step is defining 8 more specific layout of the area.
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Pilot 3 - Port of Brest

IntEI’rEg i Ce-funded by
North Sea 1y Euirnpe AT T

BloL



_ - .
-| Greening logistics: | Greeining |ogisti;cs:}.
= e Green fuels OPS
'.:11-1"!"‘-’".& : -
Delwermg‘“
enwronmental,ﬁafa
= | __:I. ™ eV
i o B ‘\5 o ?ﬁ; -



Larpe dry docks for .
complex LING/HZ2 [ o
"."'“‘""-'Elzl

!('.'-o- "y, 4 = = . ":.-.1 - o - . :
i & B ) - : - = I
| ¥ " ars sy i i X5 \
0 p p
- !

Refuelling bertt for
new fuels LNG, H2,
e-fuals

—

b ﬁ

v .
- :
J & "‘l
' . an‘m_rswy

| = Heat production | A ' . PIESCHONRNE
A=l e oduct ! - s

, Jf’— | olant (waste ‘ : y i "f;,"-‘ 6 i'!-:
- [n ! racycling) - - E oo ' )

E - == . Ay Gas'( antr Blio) 5
lque faction and

starfge plant
‘_"‘ il




181k

BrestPort at the heart of the Atlantic offshore wind market
5 to 10 GW/year for 20 years starting from 2030

BrestPort 2
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Offshore wind: DIOL follow up

= Priority: manufacturing and integration of floaters,
for Atlantic wind farms, keeping the integration of
turbines and fixed-bottom wind logistic

= An initial financial support of the French 2030
program: €190 million planned for all ports in a call
for tender (January 2025).

= Future steps to be developed within a European
framework, reflecting the role of ports in the
development of Europe's energy sovereignty.

LARSCITLE Ll
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dhrls Reghen Binfagne



= Safety of ports operation:

* Forecast environmental conditions (wind, waves, currents, tides) to
secure loading/unloading operations :

« Especially important for offshore wind logistics

= Safety of navigation :

« the VTS station of the port becomes the information exchange tool
with ships navigating in the area: ships get trafic and environmental
conditions in real time

- Offl;_r.hore wind farms surveillance and maintenance
drestPort 5




Technical solution: the S-100 standard of
*“ IMO/IHO



Additional work: the S-100 standard of IMO/IHO
Integrate drones and helicopters in the lancdscape

Meeting with IHO director
Mathias Jonas to get
support of IHO as a whole
Meetings stakeholders at
the EMD2024

Just add a new additional
layer in the S100 standard
Next: presentation to
Hydro 2024



Pilot 4 - Port of CUXHAVEN (NPORTS)
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Offshore Base Cuxhaven / Berth 8

S ——
——

Energy berth (160
m) with sole
strengthening/
Jack Up potential

Lateral port
(216 m) with
ganiry crane
(500 to)

Miedersachsen

W Poris



bertit 3.1/ lengthran, 1400
parh B8 / Emagthvap. 150 m

bErth 9.3 lengih ap 170

herth 8.4 length ap, [50m

berth 8.5 length ap: 180 m

Flaata! W, Echoat

Miedersachsen
I R O A09E S Ports



Offshore Base Cuxhaven / Berth 9.3

Ramp ap. 50 m wide,
designed for heavy load
operations

Miedersachsen
S Poris



Berth 4

Start of construction: July 2016
Btart of construction : end of 2017
Invest; ca, 36 Mio €

Cperated by CuxPort GmbH

Jack Up possibility

Miedersachsen
S Ports



Current Projects

Berth5-7

Start permission process: 2016
Receipt of permission: 2019

Actually: preparing tender for operation and

building

Starting building process at 4, Q. 2024
+ Costs: ca. 300 Mio €

* 3 berths with a total length about
1.300 m

* ap.28 ha new terminal area

* Ready for heavy load

* Deep enough for all installation
vessels next generation

Miedersachsen

S Ports




Offshore Base Cuxhaven / Berths 9

Shore Connection for
ships

Miedersachsen

S Poris
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Pilot 5 - AQUASMARTXL

Drones for the construction and the inspection of wet
port infrastructure

Interreg 1 Gadunded by
North Sea i Eurngeam Wntan

BlOL



Upgrading
aquatic drones & robots
(hardware)




Floating unmanned drone reaching narrow

laces between seal level and underside of
he lr}g gac of waterborne infrastructure
(auays, brigges, piers),

Equipped with camera for visual inspections

and _J%htlng for locations with no ar limited
daylight. Téthered and un-tethered versions.

Design, drawing, printing and/ or ordering
arts, assembling components, functional
est, stress test, integral test.

(thrusters, frarme, electronics, lighting,
controlling, painting)



1. Upgrading aquatic drones & robots (hardware)

1.1 USY “Camera drone 2.0

A floating unmanned drone, for inspecting quays built on caissons, with limited access between sea level and underside
of top deck. Can operate in dark areas with limited or no daylight. The tethered version Is used for deeper entries
_underneath the quay (patential loss of GPS signal) and un-tethered version for the front and the side of the quay,
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Enhancement
Al data platform
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Pilots







Pilot 6 - VIVES - University college

Drone development for fence inspection

interreg
North Sea

Eo-funded by
11y EurDgeenTs WG

BlOL



Hardware composition

* Polaris Electric
o 70km range —35km/h
o Heavy duty -> Resistant to sabotage

= Sensor stack selection

o GNSS RTK

= 2 cm accuracy with FLEPOS
(Flemlish positlon system)

= Dpticnal ewn base station possible
o LiDAR
= Environment perception for global planner
= Obstacle avoidance, long range
o Depth cam
= Obstacle aveidance, short range
= Law light conditions -> no problem
o 3607 camera
= Capture one, look many




Software development

* ROS2 based setup
+ [efacto the standard toolbox for robotics

» Own microservice architecture
« Sralable, flexible, fault-tolerant

* On-device Intelligence
* Mo cloud dependency for decision

* Hardware-agnostic
* Can run on every type of robot
= Whealed, robot dogs, humanokds,
* Strong focus on simulation
= Risk reduction, cost efficiency, rapid iteration

* Cloud

* Fleet Manager with OTA update support and
Realtime data connection

* [Data lake

o G007 Imege vidwer

* ety Tor Al inegration
+ Task manager 3D map from Google Maps.

Focus on exact GeoReference, less on high-
end textures



Pilot 7 - H2X ECOSYSTEMS
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HUB 350 H2X-Ecosystems develops an electro-
hydrogen genset of hlgh power supplied
bg reriewable hydrogef.




Hermione Plranh2a
2023 —under optimization —DIOL Pilot & 2026 —under dovelopment — DIOL Pilot 1&6
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@ Industrial ecosystems with biogas
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Thank you for your attention

More information:

Wim Stubbe - Aartlink



