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REDII Ports In a Nutshell

To better exploit local resources for a
technically feasible and economically
affordable generation, storage and
consumption of cleaner energy like:

* Biodiesel

 Electricity (by tide, wave, solarand
wind power)

* Hydrogen, Ammonia & Methanol

REDII PORTS will determine the
conditions for blueprinting a medium-
to-long term strategy that enables ports
to become springboard for new green
energy developments in the said fields.

Renewable Energy Development and
Intelligent Implementation in Ports

www.interregnorthsea.eu/redii-ports
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Overview on Solutions (all WPs)

Excess Materials Platform
Material Flow Analyses

Bio Diesel/ Bio-Fuel

Electricity

Hydrogen Sailing

Ammonia / Methanol

Tide | Solar | Wave| Wind
Renewable Energy Inland Transport
Market Tool

Craft Port Eco-Systen Platform

NICE:
VIVES/NICE:

Disposal Collection Care:

Port of Zwolle:
Blue Power Synergy:
Korsar:

Moss:
Skagen:
Blue Power Synergy:

Port of Zwolle:

Brittany Region:
Brittany Region:
Eigersund:
Nports:

Trelleborg:

Disposal Collection Care:

BDI:

Resource platform
Waste scan and methanol test

Study on Gas-to-Liquide usability for Skagen

HVO anlyses

Hybrid bioethanol engine & solar sails prototype vessel
Battery/grid/port-integration

Battery & grid shore power integration

Shore power system

Mobile renewable (solar-powered) energy storage

Vessel testing making use of H2
(jointly with Multicontainer Service)
H2-study

Ammonia / Methanol study

Biofuel study

Testing small scale solutions on ports area
Study for a model for trucks

Extension of the tool

Port Eco-System tool (test field with Brest)

Co-funded by
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Project Structure

WP 1 WP 2 WP 3
transnational knowledge 9 J opportunities, demand hub, B2B, opportunity sharing

technologies: feasibility, business investigation and testing

: & business platform
cases, testing

exchange — tracking tool

EXCESS RESOURCES /
FEEDSTOCK

Enabling Renewable TeStirl]E?\lEeerze\\;vable
SNEREX Renewable ENERGY

on vessels

increasing the economic /
- i tal resilience
Testing Renewable (SR i E
Enabling Renewable ENERGY in the NSR p_orts and port
ENERGY regions

in port areas and
promoting OPS

(ports, transport/logistic
operators, businesses in
ports, other port
stakeholders, local port
town citizens and port
regional rural
communities

[IMPROVING THE FLOWS OF EXCESS RESOURCES FOR RENEWABLE
ENERGY PRODUCTION BETWEEN PORTS AND RURAL COMMMUNITIES
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WP 1 in Short

WORKFLOW

Activity b:
Activity 2: Communication
Waste Scan and valorization

Activity 1: Activity 4: Activity 6:
Platform Strategies Final event

Activity 3:
Workshop

_ REDI Ports | jniterrey - Co-funded by

North Sea the European Union




WP 1 in Short — Pilot Regions

\' o
- EIGERSUND " PORT OF B3
NFERING OG HAVN KF SKAGEN HAVN O o ZWOLLE MEZainmirE

BUSINESS WUB
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WP 1 in Short: (waste) material flow analyses

1. Data on type
and size of

businesses in
the area

——t e— D D o

BUSINESSES

pte
buts

(Waste) materials

Minerals

.-

Metals

<«

Organic

Mixed

3. Data on how these
materials are being

processed (by whom)

Processing
methods

d
Processing for
reuse

‘/
' o Recycling
PROCESSORS
B @:\
Incineration
& landfill
HILCIICyYy Co-funded by

North Sea
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WP 1 - Port of Egersund - Estimates based
on National data

2. Data on amount of
waste per material
1. Data on type type is produced by

3. Data on how
these materials are

and size of the sectors in Norway
businesses in
the Port of
Eigersund

being processed in
Norway

Waste o'd (‘)

thut Processing for
outputs raos

= s
4 T - r@ﬂ/ﬁ TK“ b ﬁ///
i A8 - =Y ——
BUSINESSES 3 & PROCESSORS
Organic |
o " andill
I

Mixed

Data all businesses in
Norway (type & size)
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Waste materials processed by Processing Company A

(based on data from 2022)
MATERIAL TYPE PROCESSING METHOD
(5,560 tons) (5,560 tons)

¥

Mixed food waste
(3320

=

Treated wood
(890)

Mixed metals (386)

ummm-"l - N

cardboard (333)

Contaminated concrete
and bricks (160) ¥

CCA regnated
ey 2, i

Raw clean masses of soll, a
sand, stones etc. (121)

Bricks and
roof tiles (106) .

Lightly contaminated
masses (56) e

Mixed e-waste (48) [0

Creosote-impregnated
wood (13)

Insulating glass containing ‘ R ' -

ated paraffin (5)
Insulating glass

contaiing e 2) B ——

(4,350)
PROCESSING COMPANY A
Total (5,560 tons)

Material recycling
@67)

-

Landfill
(a43)

LEGEND
---- Under 4 tons




WP 1 - Port of Zwolle —

TREATMENT METHOD (242,000 tonnes)

P

MATERIAL (242,000 tonnes)

G et >
BUSINESSES

PROCESSORS

DISPOSERS (24 - : DOO tonnes)

'm""’""ﬁ% """ i " othe AJ 31(269-tenn-—
 Paper/cardboard (3,290 : N .. ~ Biological.cleaning (soil) (108 tonnes)

N R et : - .-~ --" _Fermenting (94 tonnes)
~——=—Glass (1940 fonnes) - . -~ "y N NG s ~Biclogical cleaning (water) (73 tonnes)

S e—— Chemical waste (1,680 tonnes) g, -2%"" " Composting, anaerobic (4 tonnes)
_____ ~----—~— Plastic/rubber (647 tonnes) — = = pissilliag.lltonnoc)

......... -- Il ieeee---Iizzzee---—Sludge (567 tonnes). - - - _ . .- 1WEBaatlon with material recovery (chlorine, sulfur, ... (1 topnesis

—Texﬂ?eelleather(o.SStonnes) SIIIIIIIIIEIEETTIVITRRRGS o JTE I tonnes)



Material Flow Anlyses Report Ready!

Data limitations B o e
« Norway low data availability due to lack of =
centralized register

Analysing (Waste) Material

« Research steered by data available from Elows in Port Areas
waste registries ,

* No data on non-registered waste, by-products,
etc.

Ports have a key role to play in the transition
* Opportunities for renewable energy and
closing material loops
« Economic and environmental potential
(- scalability to other ports)
MFA is step one, next step is engaging
stakeholders to set up networks for material interreg
exchange and high value cycling North Sea

Co-funded by
the European Union




WP 1 Green Ressource Platform

Input from Nice missing & to be
added

PUNDER
d €pars tion

I Co-funded by
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WP 2: PRODUCTION/MIX/ISTORAGE/CONSUMPTION OF
REDII RENEWABLE ENERGY IN PORTS

| wp pILOT INVOLVED PARTIES AND FOCUS

Bio Diesel/ Bio-Fuel

Electricity

Hydrogen Sailing

Ammonia / Methanol

Tide | Solar | Wave| Wind
Renewable Energy Inland Transport

Disposal Collection Care:

Port of Zwolle:
Blue Power Synergy:
Korsar:

Moss:
Skagen:
Blue Power Synergy:

Port of Zwolle:
Brittany Region:
Brittany Region:
Eigersund:
Nports:

Trelleborg:

Study on Gas-to-Liquide usability for Skagen

HVO anlyses

Hybrid bioethanol engine & solar sails prototype vessel
Battery/grid/port-integration

Battery & grid shore power integration

Shore power system

Mobile renewable (solar-powered) energy storage

Vessel testing making use of H2
(jointly with Multicontainer Service)
H2-study

Ammonia / Methanol study

Biofuel study

Testing small scale solutions on ports area
Study for a model for trucks

Co-funded by

HILCIICyYy
the European Union

North Sea




Port of Skagen — Circular Fuels Study

Study

 Fishing fleet depending on MGO

« Methanol, Bio-LNG, H2, Ammonia,
need 2,5-7 times the volume of MGO.

 Local resource mapping

* |nvestigation on how to get green
fuels with the same characteristics as
MGO (BioGTL) - Feasibility study of
production and storage

* Business case: Resource Is
necessary, investment costs, demand,
operator/investor matchmaking etc.

Supported by Disposal Collection Care Hiterrey
North Sea

Co-funded by
the European Union




Port of Zwolle — HVO analysis UNp
E

Headline Pl’ep R

« Text input expected from Zwolle aratl()n

I Co-funded by
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Blue Power Synergy — Hybrid Bio-Ethanol
Engine & Solar Salls Prototype Vessel

Objective: Explore sustainable sailing
solutions and evaluate hybrid propulsion
systems’ reliability and feasibility.

Involved Vessels

* One vessel powered by dual 520 kW engines.

« A sailboat equipped with hybrid propulsion
technology, Designed as a commercial charter
vessel.

Both vessels will use bio-ethanol-powered
engines, relevant to CCT and trawlers in the same
power category.

Testing Focus: Comprehensive real-world
testing of solar sail technology. It is crucial
to assess the scalability of solar sails for
commercial coasters and ocean-crossing
vessels.

Co-funded by

HILCIICyYy
the European Union
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Port of Korsgr — Battery / grid / port-integration

Current electrification process

« Korsgr Port has already established shore power
facilities and collaborates with other ports such as the
Port of Moss. Calculations have also been made for
the use of solar panels and the implementation of
battery systems.

* Tested battery technologies: Lithium-ion batteries
(final choice), flow batteries, and sodium-sulfur
batteries

Next Step

« Obtaining approval from local authorities to build the
battery system, identifying potential users of the solar
panel and battery system, and developing a
comprehensive investment plan.

Co-funded by

HILCIICyYy
the European Union

North Sea




Port of Moss — Battery & grid shore power
Integration

Stationary batteries in the Port of Moss — Development Steps
Decision Report Finalised! acauiSiton o he opeatins M enetcationand

in the port construction process

Used to identify the opportunities that
arise in the development and
implementation of a battery system on Energy analyss and deciion
the port of Moss.

Preliminary analyses of the Port of Moss

NeXt StepS B Energy Overview
Decision making on the procurement -
and implementation of the battery

storage solution system

ENZAEGNE9ENERE AN I RNENEAE S50 EAEA59 10N ENEAE0NEE5ENENERAG9555NNEREEE555558w

Co-funded by
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Port of Moss — Battery & grid shore power
Integration

Alternative 1: Centralized

Alternative 2: Decentralized

Alternative 3: Mobile battery/

placement batteries V2G
Smart meter 'E Charger
Smart meter ; Battery
- . ™~ Smart meter
m ' § \
= Smart meter —
p i-hq._ - . i Substation
4y = Battery
| é Substation !l’//
! = nns dr= = —
s - 'E < e Smart meter
Battery o L Smart meter
Battery
Suhstation
Smart meter Smart meter
PP R B _-_
3@ Substation Substation =] =
11/22 kv

voltage




Port of Skagen — Shore Power System

Annual Fuel Savings per Vessel:

A large pelagic vessel could save app. 172 tons of
fuel annually by switching to shore power for
unloading.

CO2 Emissions Reduction per Vessel:

1 kg of fuel contain approx. 3.1 kg of CO2
emissions and the annual CO2 savings for this
vessel is approx. 533 tons.

Total CO2 Savings for the Fleet:

The DK fleet consists of 11 vessels organized
under DPPO, with each vessel averaging similar
savings, the total potential CO2 reduction would
be 5,863 tons per year.

Co-funded by

HILCIICyYy
‘ the European Union

North Sea




Port of Skagen — Shore Power System

Pilot progress
Mobile Shore Power System

g

* |Interviews with end users

« Meetings with Shore Power system providers

» Preparation of technical specifications and
request for proposal P -

« Contract with Shore Power System provider

 Total investment EUR 886.500,- incl
Connection Points & Installation

% 10 Connection: points allong quay 40 & 41
& max. output: 500kW- 400-690V at 50/60Hz

Next Steps

 OPS System delivery, Connection point
delivery and installation in Q1 2025

« Commissioning and test Feb-Mar 2025

« Live test Q2 2025 HILCITEYy
North Sea

Co-funded by
the European Union




Blue Power Synergy — Mobile Renewable
Energy Storage (Solar Powered System)

Objective: Mobile renewable energy storage.

Solution: Mobile battery bank in a 20-foot
container, mounted on a trailer with a solar
roof module. It aims to test the solution in
real-life port environments.

-> Current Norm diesel generators vs
alternative solar-powered solution.

Benefits:
C g o & BLUE
« Significantly reduces carbon emissions. // POWER
¥ SYNERGY

* Mobility allows deployment wherever and
whenever needed.

* Provides a versatile and eco-friendly
power source.

Co-funded by

HILCIICyYy
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Blue Power Synergy — Mobile Renewable
Energy Storage (Solar Powered System)

Energy Storage System Block
Diagram

Air Conditioner

« Up to 5 Mwh in 1 container
» Possibility to customize TR
« >200Mwh setups possible E o -

Usage
« Peak shifting

* Frequency regulation // \ BLUE

+ PV+ESS /"C'WE""
2 SYNERGY

« Self-Use

Co-funded by

HILCIICyYy
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Port of Zwolle — H2 Vessel testing

Headline

« Text input expected from Zwolle UN DE R
Pr,
e :

I Co-funded by
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Région Bretagne - Hydrogen & Ammonia Study

Study on energy needs within a

Batz (péche Passagers)
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» Local actors meeting in Brest . e iR
{;, & & v“'\ g
the 07/11/2023 A0 e ]
AU("D’;’;: A (‘_5;25“1’;'"‘" ) c,.“" 2 Vannes G ommercegjpe&é’
- - H épartition des compétences ,,\~°° a * )
d I ndepth I nte rVIeW Wlth ~4O Of %,&‘;éf‘ &Q“ Q‘c‘\eq a\fo’av’.’s\“” Vannes Conleau.
d H b & ’ ‘. & & & Séné
them uring November 2023 RD o2 &S s ®
Understanding their energy ceo R
g
n e e d S . Région Bretagne - Edeis § £
_ - o . SAS Port de Commerce ‘ Groix Port Tudy gg
. . . Syndicat mixte Grand Légué Lorient Bretagne Sud (PCLBS) . 3 s A\ s (seul le terre-plein est concédé ; ouvrpges { %
d D efl n e th e I rfutu r d e Car b O n I Z e d Lorient Agglomération . Brest Métropole p,m,S:”ab;f.,ro.’: ::?rf;gz:fmm i $ € maromes on ‘:é’;"“ directe Réglon '% g
. r - D-.O-;“- S $ S¢
e n e rgy n e e d Z:-‘Pdéi:"e'-:h'i:;\e;l:;:ncsomouanlle J ORI g g
; ccl SEM Lorient Kéroman ‘ '“°“.°b:°édic ‘;_‘:_’;""' né( % g
. CARENCO (S:;:;’é portuaire Brest Bretagne f:g;g; i .,,c_::_.,m,,,w\ S . .; i
IpAranons de Ler nivane regsimtcmment, | | Featten courset sst § 1 Change 8o Concersonases (Mttoyage, ot |

N Co-funded by

HILCIICyYy
9T the European Union

North Sea




Région Bretagne - Hydrogen & Ammonia Study

Study on energy needs within a larger
stakeholder group and potential use cases
iIn Région Bretagne: o

» Local actors meeting and interviews in
Brest 2023 to understand their energy

needs
* H2 Study Phase 2 finished 05/06/24 2= e - —
~> Production | R

> Supply Chain 2030 & 2050 2040 2050
« H2 Study Phase 3 started 07/2024 meimared annual | Jyenr sa0tpear | 5720 0year
- NH3 Study Phase started 04/2024 andbased Jses

Number of stations 1-2 5 8

Distribution
capacity

1t/d 2t/d 2t/d

Co-funded by
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H2 Study Phase 2 - Supply Chain 2050

Région Bretagne - Hydrogen Study, Phase 2

Logisticsdiagram Location map
(addtiona Iogistics in green for the ambitious scenario)

On-site production from the

port (40-90 MW) n Jh o2
+ complementary Breton b o, KERGARADEC
production
Fixed gas storage on ;
production site _@I m on2
(16 \ Distribution station 2t/day +

(16-36tons)
fixed storage® T LAVALLOT

Some distribute LH2

G Truckor
- m Dipeline E PE
LH2 — - logistics, & o 2 a L AR 067
L i s o D RS -

E-fuel plant KERAUDREN 0%

'ELLEC o112

H2 gas logistics the distance  Liquefier (@)
Micro between
3 A ) M 0208
Liquefaction production and o788 c'éi'}‘jo”g,‘ 0233 Le Relecq-Kerhuon
distribution @LH: f(;c .
@ 5 Rueden| Fixed gasstorage up A
[ LH2 storage t‘g’g » e to 36t/day COSTOUR =
5 = Gas and liquid v 0788
Logistics LH2 gtof-aae 2; ‘,o’ MEAS KAL
SIS 1 distribution - o CAMFROUT
l distribution sites site In the port Electrolyser up to 90 KARJEAN D&
(2t./day)with a i MW
L bunkering PASSA
7 distribution Eﬁ Sunkerne @R LE GE

sites (gas and/or Ea U;_. Brest

R snips LH2 logistics : .

lxq4|d%o/i;>éd_¢ :,he 0 si'%ps 0 A = ‘5 Production plant

PR sLtay! — '& = of e-fuels + storage and
= o / LH ' distribution for maritime use
2 - ~ o1
. | Liquefier, LH2 storage and
= dessanr listributi he rar ROCHNIVELEN  KERAVEL
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Région Bretagne - Ammonia Study, Phase 1

Introduction
Ammonia : General presentation
Production
Regulation
A subject at the heart of geopolitical issues
Mapping of principal actors

e Uses of ammonia : prospectjve elements

€ Ammonia for maritime transportation

Co-funded by

HILCIICyYy
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Région Bretagne - Hydrogen & Ammonia Study

Focus: Brittany's 0-emission
fishing fleet by 2050:

» First 100% H2 fishing boat to be
tested in July 2024 in Brittany

* H2 internalcombustion
engineretrofiton a mussel
fishing amphibious barge

Focus: a container feeder,
powered by liquid hydrogen

* Initiating port cryogenics
infrastructures: case of the port
of Brest

* 100% electric cargo for 2029
challenge

HILCIICyYy
North Sea

Co-funded by
the European Union



Région Bretagne - Hydrogen & Ammonia Study

Focus: In the port, attracting and

arousing interest

» Test rental project: station and H2
port handling equipment’s for
companies operating in the port

At the port of Saint Malo in 2024,
at the port of Brest in 2025
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Egersund - Methanol as Energy Carrier

Scope of the Feasibility Study
« Mapping of the CO2 resources

« Evaluation of the means of
transportation of CO2

« |dentification of potential storage site

« ldentification of the potential
production site

» Assessment of the expenses for the
mapping, transportation, and storage
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Egersund — Methanol as Energy Carrier

Study on green methanol for the port of
Egersund

Objective: To support decision making
process for further exploration and
planning for producing green methanol as
an alternative renewable fuel for ships
from locally available resources.

CO, Emission in 2023: 20,700 tly

* More than enough for fuel of 1
containers vessel as ca. 15,100 t/y of
CO2 is needed

« BUT: The fish industry in the study area
has strong seasonal variation in
operation (as in CO 2 emissions)

CO, captured from nearby
emission sources

Green hydrogen ‘ e-methanol

OR

Usind biomass ressources

‘ Bio-methanol

Co-funded by
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Egersund — Methanol as Energy Carrier

Current Capacity
* Nominal input: 1 MWel

« Nominal production:
390 kg/d or 135-140 tly

Estimated demand

« With all simplifications: ~16 times
larger unit (2,100 t/year) is needed for
fuel of only one container vessel

Alternative pathways: Combination of
resources!

Green H2 & Biomass - Bio e methanol

3
£

Al
AT e
KAUPANES =M% gl “Hios
S48 |YDRSGEN *-— v
g T
Wierreg Co-funded by

the European Union

North Sea



Egersund — Methanol as Energy Carrier

Potential Barriers VS PotentialOppertunities

Y —

Competitiveness and

competition with global
markets

Lack of robust
OPEX revenue model

Increasing CO,
tax/quote

Integration
possibilities

Diversified revenue

/

Potential Technical &
opportunities Operational

/
. District heating
Societal, Political &
ega

/ T~

Seasonality
and technical
uncertainties

CAPEX
-h____“‘ Economic Integration Performance
failures losses
Pricing model
Cross-chain Technical &
barriers Operational
Extensive coordination \
Grid capacity
Societal, Political
o &Legal B Policy
Public \ changes
perception

e Potential
_—
— 0
Regulatory
Liability issues aspects

Policy changes
Public perception

iterrey
North Sea
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Niedersachsen Ports — Small Scale Solutions
for Renewable Energy Production

Large-scale solutions make sense, How can small-scale solutions fill the
but are not feasible everywhere gap?

« Difficult to approve (noise, distances etc.) « Every kw needed
* require high investments « Bridging the experience gap
« Statics on old buildings not sufficient « Overview about best solutions

* Integrate solutions into port infrastructure

Co-funded by

HILCSTITICYy
the European Union
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Niedersachsen Ports

Power consumption hotspots Natural Gas consumption hotspots
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Niedersachsen Ports - Testfields

#3 Port water
heatpump

- - - I " . Y e
° o — e ——
-] =
s S
K K
Status g g
5 i
> > T
Ad t High Infrastructure and Working platform to acess Access towaterandcanbe  Thin, light, flexibel, ability to
Vantage  stongwinds available all port areas permanentely ~ combined with heatingrods "sStall them on a wider variety
of surfaces and locations

Co-funded by
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Niedersachsen Ports — Next Steps

- Accomplish study

- Present study to
customersNov. 13th

- Publish study
results as
website/interactive

- Finish statics
- Install turbines

- Install monitoring
hard- and software

- Purchas
components

- Install components
on pontoon

- Put into service

#3 Port water
heatpump

- Check feasibillity

- Check feasibillity

- Develop concept - Develop concept

-Find location -Find location

-Investment

- Investment
decision

decision

iiterrey [BRE co-funded by
North Sea the European Union




Port of Trelleborg - Renewable Energy Inland
Transport

Status and current state

» Procurement with SWECO is finalized and &g r~—‘l i
work has started Sy - L (e

» The external expertise analyze is divided
into 3 steps including interviews with the
vehicle manufacturers:

Step 1: Current situation and the future
distribution 2030

Step 2: Future in a longer perspective
(2050)

Step 3: Forecast 2030, forecast 2050,
and documentation

Co-funded by

HILCSTITICYy
‘ the European Union

North Sea




Disposal Collection Care — Market tool pilot

Innovative cloud solutions for greener future
In waste handling and biofuel production:

o Create and manage ports, Users,
fractions, metrics, and carriers.

o Access and monitor transactions between
suppliers/sellers and buyers.

o Handle all associated data across the
platform

Home - Disposal Collection Care

HILCIICyYy
North Sea

Co-funded by
the European Union


https://disposalcc.com/en

BDI - Craft Port Eco-System Platform

Actions in 2023:

Realisationof the survey to describe the
value chain of the industrial ecosystem &
Craft database population and platform
implementation (working in collaboration
with the Brittany Region)

Actions in 2024

Development of a graphical tool enabling to
visualize a H2 ports and the related
industrial ecosystem.

Mobilisation: Inform the players in the
ecosystem and mobilise them around the
project, in particular the players from Brest

BRITTANY MAKES TRANSITIONS OF MARITIME ECONOMY
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