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Disclaimer

i UGL)Y 51t BOLUuY UgLiY | OLOGdzOnY TUFnGFtY TIt oY aUOY Gil
Programme, through the European Climate, Infrastructure and Environment Executive Agency

(CINEA) under the powers delegated from the European Commission and under Grant

Agree ment No. 101037564.

The content of the publication herein is the sole responsibility of the publishers and it does not
necessarily represent the views expressed by the European Commission or its services. While
the information contained in the documents is believed to be accurate, the authors(s) or any other
participant in the PIONEERS consortium make no warranty of any kind with regard to thi s material
including, but not limited to the implied warranties of merchantability and fitness for a particular
purpose.

The user thereof uses the information at its sole risk and liability. For the avoidance of all doubts,
the European Commission has no responsibility or liability with respect to this document, which
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1 ¢ Executive Summary

The purpose of the deliverable A_ 1. © YwOk2 ©GG@BaYnOugiCOnYslt BOLUYS(
all the important links/critical paths between WP4  -76 dgmonstrator tasks, in order to maximi ze
synergies as well as facilitate the efficiency of the project planning.

This deliverable & D3.10 & belongs to Task 3.3 PIONEERS Co-definition of action and
demonstration requirements and specifications, which is part of WP3 PIONEERS Actions:
requirements co -definition, specifications, cross -action alignment and deployment monitoring. It

is closely linked to WP8 and its Co -transferability innovation and implementation framework and

planforco-t 1 g FLiTOl gr GCUGUAYAN: Kk puYTI §00GH | b Mrgnsjéfabilityy G LjY ¢ F
innovation and implementation framework and plan forco  -transferab CG U A6 A&, "~ uynYA_ . "~
a good understanding of the implementation timescales for the port pilot activities in order to

assign them to either the first or second wave of transferability.

Under this document all the related tasks among WP3, WP4, WP5 , WP6 and WP7 have been
analyzed and depicted in relative flow charts while under the conclusion section the overall
associated tasks are described. Overall, PIONEERS has a strong interconnection among its tasks,
showing a strong coherence among its pilot demonstrations.

D3.10 PIONEERSE, detailed project plan 9
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2 ¢ Introduction

PIONEERS addresses the challenges that EU ports face in their effort to reduce their
environmental impact while remaining competitive and coping with the continuous growth of the

sector. The project consists of four major pillars of Green Ports whichare: OG CCgl Y, A Yw: COg
Production , Storage & Supplyi QYOG CC g | Y™ PrtYDesigiilQili CICHIddB Siaft¥énd Flows
250GOGEQUGt Fi YOFnYOGCCgl ¥V, nYwAGt GUgCYil gFLjTtI ©gud

The Project aims to deliver a number of outcomes such as: 19 innovative demos  with positive
environmental impact for ports, port -cities and hinterland connections; 19 transfers of
demonstrations to fellow ports within the project lifecycle; Master Plan updates for the four
PIONEERS ports with environmental milestones for 2030, 2040 and 2050; A framework for
collaborative definition and adoption of innovations; A Combined and scale  -up impact of existing
innovations; A Green Port Roadmap acting as a shop window catalogue, enabling European port s
to adjust their Master Plans; A Mobilis ation of a Community Programme enabling local and global
exploitation of PIONEERS results. PIONEERS builds on the commitment of PoAB to scale -up the
current state -of-the-art approaches and demonstrate applicability and feasibility through a series

of high TRL demonstrations at the PoAB which will act as a Lighthouse for EU ports supported by
GUOYs 1t BOLUOLYTOCCHt GYst Il uLjYtTY9QQglI LOCHFgYNQpanpQY: |
excellent mix of size, location, operational models and area s of influen ce, demonstrating thus,
the feasibility of transferability to the majority of European ports.

LiYg VYl OLjGCu Yt TYGUOYCO_ QYuUOYA_ . " YoAOUgGECOnYs | t BOI
the critical paths that will define the implementationofth OYn O8t FLju!l gut | YUgLjbLjY(F
gI OgLiYt TYgLUGdzGUuAYAGUOYTHUI Y§Tt | O00Fu Gt FSbonaieli CCg |
alss CAT QY waFbrtjDgsigFR,gB8ECOGYCY alGTuyY gFnY ~Ct GLjY 250080
i1l gFLTt 1 ®@gudt Fi n YPIONHERS ddi@d 6nYalgdlgbbr@iYe approach to ensure
sustainable and green growth by learning from each other and transferring solutions with a
commongoal EwT |l t OYUGFFt dzgudt FYut YLt CGudt Fi YaUOOYt dzOI gCC
Co-definition , Demonstration, Scale -up, Co-transferability and Recalibration.

Therefore, this approach is an inseparable element of the overall project and also underlies the
activities related to WP3, WP4, WP5, WP6, and WP7 . This deliverable (D3.10 has to adopt these
five phases as a baseline for building the demonstration related tasks.

D3.10 PIONEERS, detailed project plan 10
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3 ¢ Work plan & Methodology

The PIONEERS work plan is displayed in the picture below .D3.10 will follow a detailed analysis of

all the interrelated tasks and pa ths for the implementation of the project demonstrators which

relate to WP4 -WP7 activities. In this deliverable the interconnections and the linked actions

affecting the implementation of the demonstrations are analysed and explained. WP3 acts as a

ground setting work package as during its implementation the state of the art will be depicted,

the user needs will be analysed leading to user requirements and the use cases to be
demonstrated under the 19n 08t FLjul gut | LinYi UOYs 1+ BOL U o djpeior® St F Lju
are foreseen under WP4 -WP7 which follow a common logical approach and activities

distribution. The overall concept of these four work packages is presented in the diagram below.

The next chapters present the details of each work package followin g the Description of Action.
Moreover, detailed Gantt/pert charts are prepared for each activity within the above -mentioned
work packages. For each core task, its path was identified and then depicted in a working plan
flow chart as will be seen in the fol lowing sections. These flow charts not only show the actions
set to be carried out in the framework of each task but also show any potential link between tasks
and WPs.

The pictures below depict the overall approach of PIONEERS.

SCALE-UP
Adopting the market

DEMONSTRATION

Pioneering Innovation

CO-TRANSFERABIUTY
Shifting the value

RECALIBRATION
Refining the pathway

CO-DEFINITION

Setting the scene

SUSTAINABLEPORT MODAL SHIFT & FLOWS '
DESIGN OPTIMIZATION TRANS! ATION

S i F— b -
A | w4
ENERGY =1 }:%. : | 0T =
f f ENERGY || gt il i :‘nauszr 4gig | o
DEMAND BULDINGS | | Pecpls  Gooss
carriar E B

b e
TEN-T Network

Figure 1. Overall approach of PIONEERS
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4 ¢ PIONEERS Demonstrators Overview

4.1¢ PIONEERS demonstrators by Port

Table 1L Summary of the demonstrator. (D): Demonstrated; (LA): Linked Action; (TD): Innovatiomansferred during the

project; (TA)

PILLAR ACTION

Barcelona

Constanta

Energy generation from water currents TA
On-shore wind production TA
Hydrogen refuelling infrastructure TA
A corridor of modular docking stations for energy containers TD
Clean energy Battery Storage and Smart Management of Green Energy in terminal TD
f operations

Feellisiel e Mpulti-fuel port TA | TA | TA
supply OPS for ferries LA [ LA | TA | TA
Tugboats on H2 and methanol LA | TA| TA | TA
Hydrogen heating for buildings LA | TA | TD
Local resource recovery for green, circular concrete | LA| LA | TA
Power-to-methanol LA | TA| TA | TA
Steam and waste heat LA | NA| TA | TA
: NextGen District LA | TD | TA | LA
SUSICIELIEN U 7 o eliet loss & plastic catcher LA NA|[ TA| TA
design Electric green last-mile TA[ TA D[ TA
Green Straddle Carriers TA | LA | TD
Antwerp@C - partnership for CO2 capturing and utilisation LA | TA| TA | TA
IT Platforms for planning multimodal transport TD | TD | TD
Modal Shift and Realizing amodgl .shif.t in the commute of port employees TD | LA | TD
Elows Cargo Flow Optimisation _ TA | TD | TA
e Multimodal access to port using a MaasS platform NA NA | TD
Optimization Cargo Flow Prediction LA | TD | NA
Automated container shuttle solutions for port operations TA | TD | TD
Automated vessels TA | TA | TA
Vessel traffic optimisation LA | TA | TD
Digital Maritime 5G for intelligent vessel location TA TA | TA
Transformation Containers transport forecast TA TA | TA
Digital Twin TD | TA | TD

D3.10 PIONEERSE, detailed project plan 12
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Table 2. PIONEERS Demnpstrators & Actions per Port

PIONEERS Demonstrators & Actions S

Domain: Accelerated deployment of sustainable alternative fuels, green hydrogen and
electromobility in transport, as well as sustainable energy supply and storage and waste heat
recovery in ports, clean energy/fuel production and distribution and increased alternative fuel
supply, with re -fuelling and re-charging capabilities

1 | Green Hydropower Platform Antwerp

2 | Hydrogen Refuelling Infrastructure Antwerp

3 | E-trucks Venlo

4 | Docking stations for Mobile Energy Containers Antwerp - Venlo

5 | Battery Energy Storage Antwerp - Constanta

nnergy -efficient and green port operations and buildings

6 | Energy Efficient Buildings Antwerp - Constanta

7 | Green Straddle Carriers Antwerp - Constanta

8 | Automated container shuttle solutions for port operations Antwerp - Constanta - Venlo
9 | Vessel Traffic Optimisation Antwerp - Venlo

10 | Maritime 5G Barcelona

11 | Digital Twin Antwerp - Barcelona

Improved air quality, biodiversity, contribution to the circular economy

12 | Local resource recovery for green, circular concrete Antwerp

Green airports and ports as multimodal hubs, optimizing passenger and freight flows for low
emission mobility, in a context of much stricter public health criteria; green and smart logistics,
integration with other low -emission transport modes and promoting effective modal shifts;
reduction of noise at ports; reduced waterborne and other transport emissions

13 | IT platforms for multimodal transport Antwerp - Barcelona - Constanta -
Venlo

14 | Cargo Flow Optimisation Antwerp

15 | Automated vessels Antwerp

16 | Realizing a modal shift in thecommute of port employees Antwerp - Barcelona - Constanta

17 | Multimodal access to port using a MaaS platform Barcelona

D3.10 PIONEERSE, detailed project plan 13
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4.2 ¢ PIONEERS Horizontal activities

Table 3. PIONEERS Horizontal activities
Clear commitments and contributions to Europe-wide take up of technological, non-technological and
socially innovative solutions during and beyond the project are expected, which could be in the form of
follow -up actions, for instance supported by G 6 dhbpnecting Europe Facility or other funding
programmes.
Co-transferability
Combined effects with Linked Actions
Liaised projects
Innovate Community Programme that empowers local and global stakeholders

5¢&¢ PIONEERS detailed project plan

5.1 - The ground -setting of WP3 - requirements co -
definition, specifications, cross -action alignment, and
deployment monitorin g

Operational

PIONEERS
REQUIREMENTS
CATEGORISATION

Environmental

Figure 2. Categorization of the different
requirements of PIONEERS

CO_ YLjugl uLiYGGuUYigLbY_n. Yw: Gl 1l OFuaYLuguoOoYtTYulOOYgl
result in report D3.1 Thisreport will include a thorough analysis of the current practices that are

D3.10 PIONEERSE, detailed project plan 14
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followed by Europea n ports in terms of port efficiency and sustainability, energy storage and
supply, digitalization of operations and management of multimodal cargo flows. D3.1 will provide

a comprehensive and systematic recording of the state -of-the-art aiming to provide a
comprehensive and up -to-date list of enablers, barriers and challenges (technological, business,
environmental and societal). Under this task, links with previous projects as well as studies
performed in the past will be established.

Besides that, a range of semi -structured and unstructured interviews with key personnel of the
consortium and other ports that are members of PIONEERS association partners will be
undertaken.

i gLbY_ R, YGLY gCLjt Y CUFbOn Defailed teyuiGdnents goF the¥ aisspdsibe¥t w_ . Y
20uUt nin

KFYsgl gCCOCYGGuUYigLbY_ Q. QYi gLibY_ A" YoknOFudTdLgud
to list, classify and identify the needs of the stakeholders that constitute the ecosystem of a port

and its surrounding urban space. Thus, the cornerstone of Task 3.2 is to establish and define the

port ecosystem. This process is anticipated to be fully stakeholder -driven and will be divided in

two stages. The first stage will involve the core port stakeholders associated with PIONEERS

ports, the second will be extended to include a wider list of people, institutions, authorities and

industries involved and influencing the green port ecosystem. Details on the stakeholders
9¢gssUFt YGGCCYI OYt GuCidF On YriApalysislantZAndad LYyQd OF @ GidmaLiii ¢ YbGId L:
include a classification and inventory of an extended and comprehensive list of people,

institutions, authorities and industries involved and influencing the smart port  -city ecosystem

alongside with the end user ne eds. Next steps of this task include the generation of the PIONEERS

Scenarios and Personas and finally the design of the use cases (also in UML diagrams) depicting

the main functions and interactions between the stakeholders and the chosen actions and

demoF Lju !l gudt FLIYGUgUYGGCCYI OYnOdzOCt s OnY GUGLUY GGCCY
OO0I Ljt FgLIQYBLOY: gLiOLJjYgFnYAO®St FLjul gudt FYgopuidl O80OF U |

Both tasks (Task 3.1 and Task 3.2) are going to be supported by:

a. A range of semi-structured and unstructured interview s with key personnel of the
consortium and other ports that are members of PIONEERS association partners will be
undertaken.

b. Four workshops will be conducted in each of the four PIONEERS ports to extract the
perspective of port users, and identify and val idate their needs.

c. User surveys will be also implemented to extract the PIONEERS Scenarios and Personas
They will emerge from semi -structured and unstructured interviews with the extended list
of stakeholders.

d f UOYs |t BOLUOGLj]Y ndzilLjt thd seeharigsl andYpemp@ad betprie the Fs¥ t+ T YV
cases of the project are designed.

i gLbY_-mOVoOFGuUdGt FYtTYgLUGYHFYgFnYnOSt FLjul gudt FYl Op
i95s COO0FUYgYLALjuOOLj6o YOFt GFOOI GiFt Ygsslt gl Uecasesyt | nO
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into user requirements and subsequently into functional and non  -functional system
requirements. Four major categories of system requirements will be ranked and prioritised based
on the feedback received from the stakeholders (technical, operational , societal, environmental,
legal, security and other relevant aspects) as shown in the picture below.  To better monitor the
progress of the project, the requirements will be reflected in a Requirements Traceability Matrix.

i OOYsltnaLuLYt TYuUGLYUOUgLEY Gl ECY h O Youa@FIONFERS g u On
demonstration that will include design, technical specification s, data requirements and
correlation s with other actions and demonstrations.

Stakeholders Scenarios & Use requirements
mapping & Personas "”“f‘:::::'t‘::n&al')“’"'
Classification
A A o A o o A
[ ooz [ o oo :
Scopin
State of the art End user needs Use cases ping

document

Figure 3. Flow of the working plan for each PIONEERS demonstration, with the "Scoping Document" as endpoint.

i gLbY_NA_ Y51t ndLOLYTH Ol YnOCGdzOlI gT COLJQYFgSOCAYA_ 1, Y
ALt sGFt YAt LUOOFUT YYA_ R, YwalLiggaFgl COY Ot IShitrah®Ljit F
FlowsOs G i ®GEgUGt FYaLt sGFt YAt LUBOFUWYA_ R YoAGt GUugCYi |

i 0OoYCgLjuYugLbYt TYuudaLyYCOQYigLbY_ R, Yo LuUGt FYnOdzOCH
horizontal task aimed at providing the overall
methodology to be implemented in the PIONEERS
actions for coordination of their execution, aligning
technological application, planning, timing, execution

o EXPLORE
and progress monitoring.

The planning and coordination of actions will be

guided by an adaptation of the Forml T methodology * 1
developed by the LULEA University for addressing a
smart port -city context. FormIT is a human -centred
approach to develop IT -based smart city solutions
with an iterative and interactive process with strong
stakeholde r engagement. It aims to facilitate the
development of innovative smart city solutions that
are based on a holistic understanding of people's
needs and values, paying due considerations to Figure 4. Spiral development of the framework of
issues of equality, autonomy and control in relation to WP3.

actual use situations.

EVALUATE 5""‘" CREATE

IMPLEMENT

L https:/iwww.ltu.se/research/subjects/information -systems/Botnia -Living-Lab/FormIT?l=en
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The suggested methodology is similar to a spiral with 3 distinct iterative cycles: (a) Specifications
and Concept Design, (b) Development and Implementation, (c) Full -scale Deployment and
Assessment towards a sustainable, long -term deployment.

Early small -scale tests will take place to ensure alignment with project objectives and to provide
feedback regarding their performance and potential improvements.

Overall, under WP3 is foreseen that the spiral progress as well as the inherently complex multi -
stakeholder environment will be coordinated by frequent meetings, taking place between the
Action WP Leader and specific action members as well as the Project Coordinator and Technical
Manager.

The results of this task are poured into two deliverabl es. Thus, two status reports (D3.8, D3.9) will
be delivered when actions reach maturity on M24 and M36 plan.

Task 3.4 will also ensure that proper data are gathered and handed over to WP8 for transferability
and WP9 for evaluation.

Role of participants under WP3

ICCS will be the WP leader as well as the Task Leader for T3.1, T3.2 and T3.4. UA will lead T3.3
while all partners will participate in the definition of the SotA and the identification of stakeholders
through their contact network. Besides that, VDL, MAAS TRICHT UNI will contribute to the
definition of requirements for PIONEERS demonstrations, their design and the definition of the
scoping documents.

ICCS will act as the Scientific and Technical Manager of PIONEERS assisted by PoAB, PoB, PoC,
PoV, MOSAIC, PSAA, AKKA with feedback regarding the progress and performance results of
PIONEERS demonstrations.

The deliverables anticipated under WP as well as their interrelations are depicted below. The
overall flow of this work package is presented in the diagram and flowchart below
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Table 4. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the
framework of WP3.

Del. No Deliverable Title Lead_ :
beneficiary
D3.1 State of the Art, Gaps and Challenges for Green Ports 8 - ICCS M4
D3.2 Port Stakeholder Analysis and End-User Needs 12- UA M6
D3.3 PIONEERSScenarios,Personas, Use Cases and 8- ICCS M7
Demonstration Requirements

D3.4 Clean Energy Production, Storage & Supply Scoping Document |1- POAB M9
D3.5 Sustainable Port Design Scoping Document 9-PSA M9
D3.6 Modal Shift and Flows Optimization Scoping Document 5- MOSAIC M9
D3.7 Digital Transformation Scoping Document 10- AKKA M9
D3.8 Interim Actions Status Report 8- ICCS M24
D3.9 Final Actions Status Report 8- ICCS M36
D3.10 |PIONEERS detailedproject plan 8- ICCS M3

Milestone: ® 2021

wp

WwP3

Task 3.3 O
Task 3.4

Figure 5. Consolidated Gantt for PIONEERS WP3.
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/ Task 3.1 Current State-of-the-Art, Enablers, Barriers Task 3.2 Identification of stakeholders, user needs and Task 3.3 PIONEERS Co-definition of action and
/ and Challenges use cases demonstration requirements and specifications
f | Port efficiency & sustainability
Port ecosystem and port
stakeholders
r) Current practices e
e E— Extended Stakeholders list
o E Energy storage & supply
= 5 w
- E§
e %:. -] PIONEERS
823 Barriers 52 Scenarios and
=28 = Personas
i zE
&8 Ew
= Digitalisalion of operations ‘
7 User needs ™ * User requirements _l_, i
Enablers Traceability
Matrix
Management of multimodal cargo flows Use cases _|_) diagrams 4
B Bcoping documents for tan".":ﬂ -
N each demonstration SPERITEIE
\‘ data.
Stakeholder workshops ] carrelaion Wil
pleted in all four pol i and
g \‘. Validation by AB demonstrafions
!
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D3.3 Scenarios,
\ 6[23.1 State ofthe Att, D32 P_orl Stakenholder Personas, Use Cases D3.4- D3.7 Scoping /
ps and Challenges Analysis and End-User -
Tor Green Ports Need: and Qemonsualmn documents
Requirements
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/-~ N
| D3.10 Detailed project plan |
Task 3.4 Action development and deployment monitoring
FormIT . i
Methodology DZEIEITETIE Hmu
\ /n'
Y k.
'WP3 Transferanbility WP9 Evaluation

Figure 6. Flowchart of WP3 tasks and deliverables.
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5.2 ¢ PIONEERS flows in a nutshell

DEMONSTRATIONS

NEERS

WP3 PIONEERS Actions: requirements co-definition, specifications, cross-action alignment
and deployment monitoring
D3.3 D3.3 Scenarios Personas, Use Cases and _
Demonstration Requirements. E— DA DS CoRU RN es <
Yy

s | svoneeportassn |
—

—

Task 4.1

| I |

Digital Transformation

Wp7

] Tasks.

Task 6.1

LI'asl\ 7.11

Identification and tackling non-technological barriers and framework conditions for Digital transformation

v

T4.2 Integrated GreenHydro

¥

T52 Local resource recovery for

T6.2 Modal shift actions

T7.2 Connected and automated vehicles \

power Platform green, circular concrete 6.2.1 Multimodal Connectivity 7.2 1 Automated container shuttle solutions
Flatforms
¥ X 7.2.2 Automated vessels
6.2.2 Modal shift in the commute of
T4.3 Hydrogen refueling T5.3 Hydrogen heating for port employees | l
infrastructure buildings
¢ T ¢ > T7.3 Digital Twin
y
T4 .4 Corridor of modular - SN
docking stations for energy T5.4 Green Straddle Carriers T6.3 Multimodal flows optimization
containers EERTE —
'L yl- 6.3.1 Cargo Flow Optimisation T7.4 Intelligent p:noﬁgslems and traffic
T4.5 Battery Storage and Smart T5.5 Green Last Mile — electric SR T AT R 7.4.1 Vessel traffic optimisation
Management of Green Energy trucks 633 Multimodal 2 5 ofend- 742 Mariime 56
users to port using a Maas )
\—, PR R O 7.43 Container ransport foracast
Task 4.6 Task 5.6
| ‘Tasik 6.4 Task7.5
v l 1 v
Integration of linked actions to PIONEERS
RS ST
D e e w

Y

WP2 Transferanbility

Y

WP$ Evaluation

WP1 Market uptake of PIONEERS PORTable Innovations

Figure 7. Flowchart of the tasks and their interconnection of all WPs.
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5.3¢ Clean Energy Production, Storage & Supply

WO, Yw: COGFYGFOItAYDltniLudt FQYaut |l gt OYbBYalss CAi Ygi
various solutions and innovations related to green energy production, distribution and supply. In

WP4 a liaison with several other lighthouse pr ojects in the field of energy transition, which are

already being funded by the PIONEERS port communities themselves and/or through other

funding channels will be established. This will assure that the solutions demonstrated in this WP

lay a solid foundati on towards future -proof energy neutral port ecosystems. Four demonstrators

are planned under this WP as presented below.

Realisation of a Green Corridor of Battery storage &
hydrogen Hydropower modular docking smart mgmt of

refuelling Platform for Port stations for green energy in
infrastructure Infrastructure energy terminals

Figure 8. Tasks to be carried out in order to accomplish the objectives of WP4.

Six tasks have been foreseen under this work package in an effort to allocate the activities of this
project to the best possible sequence. All of them are interrelated while a close relationship arises
with WP5 (Task 5.3) and WP7 (Task 7.3).

i g LjbY  mntificatian kandQackling non -technological barriers to green energy production,

nGLGI Gradadat FYgFnYLilssCAYGFYst |l uYOFdzilt FOaOFuLji YGGC
production, distribution and supply in port environments. The activities related to this task include

engaging of public authorities like PoAB, city of Antwerp and the Flemish Departments of
Environment and Mobility (members of the consortium), as well as port communities and several

relevant sector organisations/sustainability associa tions in the stakeholder network in an effort

to tackle the non -technological barriers that currently impede wide take up. Th  ese engaging and

networking activities will assure replicability and real impact. This task will finally result in the

reduction of national tax barriers for the uptake of OPS in ports for ships at berth and provide

incentives for green energy production in the port through modernising concession policy. This

UgLbY GGCCY t OF Ol ¢ u Gtéchologicaly bare35td Igrée¥ Enlerfiy p roduction,

nGLGl Gradadat FYgFnYLjlss CAiqgy

e0nu QY nlil GFtYigLbY, A" YwokFUuOtl gulOnyY | OOFYfAnlt st
integration of the HydroPower and PowerGen elements into ready -to-use installations will take

place. Starting with identifying po ssible installation environments, DEMEYER aims at further
developing its basic concept in order to deploy it , based on the specific environmental conditions.
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Filling at high tide

Scheldt Lock * Docks ,

==re

Scheldt l Lock l 1 Docks 1y
{ . |

Figure 9: Overview of water flow in a lock

Furthermore, a monitoring cockpit to oversee the various installations and provide predictive
analysis of the installation and predictive maintenance monitoring will be developed . This will be
integrated in the digital twin environment developed by PoAB in T7.3. This task also foresees the
5t LjLjG I COYGFuOt !l gudt FYt TYQgVYst | ardehpryGdpivediol Bstafation, OS OF U
leading to an optimal balance between the highest energy output and operational conditions of
the various infrastructures. T LjibY, A" YGGCCYs 1l t nliLOY A, A -sifewandddgti Y1 Os |
I O FLjinR
WP4- Clean Energy Production, Storage & Supply

Demonstrations Actions Targets | Initiatives Linked/Related tasks
1. Reduction of national tax barriers for | _ :
|__the uptake of OPS in ports for ships | | Engage public authorities (PoA, city of
dentification and tackling g i =S S | Antwerp, Flemish Departments of
5 : (2. Incentives for green energy | Environment and Mobility, Port
non-technological barriers to green |production in the port | |communities and several relevant

energy production, distribution and

== | sector 1 istainability
SiBhlyin poit epvitaniiets: (3. Modernising conce: | |associations in the stakeholder
5 - | network

(@. Replicability and real impact
;= -’ -

f - Y , ¥ .4 [

Integration of the HydroPower and

‘PuwerG_en elements inta ready-to-use Deploy, validate Lessaons leant, ™
| installations. | adoption steps, ~ - )
A 4 Identify possible installation % Digital Twin
Integrated Green Hydropower | Develop a monitoring cockpit to \ ) environments, specific f—‘
Platform for Port Infrastructure | oversee the various installations and = environmental conditions, further

| provide predictive analysis of the

|installation and predictive maintenance Optimal balance between the
| monitaring highest energy output and

operational conditions of the various
‘ infrastructures
Integration of a port's water
management system with the energy
conversion installation

\ t |

Figure 10. Flowchart of the work to be carried out during task T4.2 of WP4.

develop basic concept, deploy
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i gLibY, A_ Yw@O0gClLjgudt FYUFTY@YjoAdlLuti©OPY V¥V §d iaidued fitn 08
Refuelling Station (HRS) for straddle carriers. The operations and refuelling process, which is one

of the biggest challenges, will be validated during this demonstration. This demonstration is

closely connec ted with the implementation of zero emission straddle carriers in T5.3. While

serving as a refuelling station for straddle carriers in the framework of this demo, the HRS will

also serve as a refuelling station for other transport modes like trucks and bar  ges. Both tasks 4.2

and 4.3 are closely linked as both concepts might strengthen each other or in a next phase could

even be integrated. These installations will ensure a sufficient supply of hydrogen during this

project as AL produces its own hydrogen in  several production units connected to the pipeline.

i UOYI OLjtCuYt TYuUGLjYugLbYGGCCYI OYuUOYA, A_ Yw: t 9810 LjL
report.

First impressions about the HRS set-up

Legend of the different elements
e 1. Pipeline

2. Compression

3. Buffers (MP / HP)

4. Chillers / coolers

5. Dispenser

igLbBY. 0, Yo YLII 1 dnt Il YETYStnliCgl Ynt LblGFt YLjugudit FLjYT
of modular docking stations for energy containers. Under this task, port authorities (inland),

terminal and barge operators and an electricity provider will aim to span the IWW corridor

Antwerp -Willebroek -Venlo and are engaged to further mature the co ncept towards realization.

The infrastructure will be fully interoperable and open access. Moreover, in order to advance the

business case and maximize the added value of the concept, the stations could also include

charging points for other electric asset s, like trucks or port equipment. These synergies will be

explored together with the partners under Task 4.2. In addition, a combination with solar or wind

OFOI t AYGH UCnYI OYs1 OTOI gI CORYOoFNnOI YuUGLjYUgLbQYuUOYA
stad Gt FYTH 1 YI gl t OLjYGGCCYI OYsltniLOniny
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11 —l(f! S.
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| 31

Figure 11 Design of a modular docking station
i gLibY, A. YwAOSt FLjul gudt FYt TYIrguuodl Avautl gt OYgFnYaso
t 501l gult FLji YGGCCYLt FF Olgénte®pedaiiohjsystefn (FEnSTM)wvkich is able g C Yk F ¢
to monitor and analyse the power generation of the installed wind turbines and forecast their
day-ahead future production and the power of the upcoming EV cars to charge and other
industrial loads of the termin als and the EV-chargers, battery energy storage system and local
grid metering to an AloT platform with control, a complete intelligent Energy Management
System (IEMS) with monitoring and optimization potential. This use case is created for the AET
terminal in the port, supporting also its EV -charging service activities. Task 4.5 will generate D4.5
w@O0st 1 UYt FYGFdzOLjUBOFUL)YFOONOnYt FYLUGs YLjGnOi YgLYGO

EMS optimization engine

4 ~
—
SE s —
— |N Solar forecaster

T ol e erecaser
E? Forecasters .
: )
'\’

= O
\ ’ O O
Manual data Data logger 1 Data logger 2 API
4 LN F
7 S
Manual entry data from grid Electricity meter Solar PV mfm
connection (official billing meters) Meter 1 Battery 1 Data manager | Turbine 1 {
Turbine 2
L . . ) Meter 2 Battery 2 ;
injection to the grid from wind turbines 1 Turbine 3
| I Meter 3 Battery 3 Forecast T1
. production of the wind turbines Meter 4 | Battery 4 | ForecastT2 |
consumption of the wind turbines Meter 5 Forecast T3
Meter &
total electricity consumption of AET site Meter 7
} ) Meter 8
Meter 9
Meter 10
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NGFGCCAQYi gLbY, 1" Yok FuoOt |l guGt FOSYSUNOLUDTNGOFFOHy U
and exploiting synergies between the PIONEERS innovations and those already ongoing or
planned in the different PIONEERS ports, such as connecting to existing or planned wind turbines
(Wind aan de Stroom/Vleemo & PoAB), looking for joint use of alternative fuels infrastructure in
5t 1 ULQYLYt FFOLUGFt Yut YaUOYfAul GLbLiYsgl aFOI LjUGs YOU L
9gnidodLjGFt YLIAFOI t GOL)YI OuGOOFYOk2 ©GG@BaYCO, YnOat LjYg|

The deliverables ant icipated under WP4 as well as their interrelations are depicted below.

Table 5. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the framework

of WP4.
Del. No | Deliverable Title Lead - Due Date
beneficiary
D4.1 Report non-technological barriers to green energy production, 1- PoAB 54
distribution and supply
D4.2 Test report; installation on-site and test runs 20 - De 32
Meyer
D4.3 Commissioning sheet ofthe hydrogen refuelling station 29 - AL 36
D4.4 Business case and location mobile docking station for barges 1- POAB 18
D4.5 Report on investments needed on ship side 25- Danser |18
D4.6 Business case iIEMSwith BESS 15- AET 36
D4.7 Action plan for maximising synergies between PIONEERS 1- POAB 36
WP4 n O &1t amd_pther innovations in ports
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WP4- Clean Energy Production, Storage & Supply

Task 4.3 Task 4.2

Demonstrations

) Actions

Initiatives

A\he uptake of OPS

Integrated Green Hydrapower
Platform for Port Infrastructure

Linked/Related tasks ]

Realisation of a hydrogen refuelling
infrastructure

and barges

!

Zero emission straddle carriers

orts for ships ingage p:::lic Vaﬂtgnrilies (PoA, l;ity of

:f::_i:mg; ai';:“;;(:::rgs w0 areen 2. Incentives for green energy Emﬁ%emgﬂ Mghpmr‘r\;g;s °

energy pmdugdim e 9 and production in the port communities and several relevant

supply in part envirenments @ 5 on policy ) e m.ga"';:_‘a:;)e"g‘susta'"ah‘l'w

netwark
(4. Replicability and real impact )
<
Integration of the HydroPower and
PowerGen elements into ready-to-use Deploy, validate Lessons leant, ©
installations. foption steps ~
| i & . .
A Identify possible installation @ Digital Twin

Develop a monitoring cockpit to environments, specific [

v the various i and environmental conditions, further
vaidevpr‘e::élve e:r,ahlvysis of the Optimal balance between the develop basic concept, deploy

P
monitoring hlghes} energy output and »
i conditions of the various

Integration of a port's water

management system with the energy
conversion installation

-Demonstration of a Hydrogen o i . d ©

Refuelling Station (HRS) for straddle \ o an ) w

-Use of HRS as a refuelling station i I:legrale Vg‘_th TA(I.Z. Iy of hy =

for other transport mades like trucks - Sufficient supply of hydragen SETO S AT EI ElIPEIEEDD "5

[ [

Task 4.5

Task 4.4
Y

A carridor of modular docking
stations for energy containers

-Port authorities (inland), terminal
and barge operators and an

electricity provider span the IWW
corridor Antwerp-Wi Venl

-Infrastructure fully interoperable
and open access

-Develop business case Implement
-Cambination with salar or wind
energy

Stati to include charging points
for other electric assets, like trucks
or port equipment

-Further mature the concept towards
realization

- Advance the business case and
maximize the added value of the
concept

Y

loT platform ]

Demonstration of battery Storage
and Smart Management of Green
Energy in terminal operations

Connect Envisions' Artificial
Intelligence operation system
(EnOSTM)

|

¢

\J

Monitor and analyse the power
generation of the installed wind

Calculate on investments needed on

turbines and forecast day-ahead
future production

ship side
i

Develop a complate intelligent
Energy Management System (iIEMS)
with monitoring and optimization
potential

¢

Monitor and analyse and the power

Develop and advance business case

of the upcoming EV cars to charge
and other industrial loads of the

iEMS with BESS

and the EV-charg

'

AET terminal in the port, supporting
also its EV-charging service activities

Monitor and analyze battery energy
starage system and local grid
metering

Task 4.6
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Integration with other innovations in
the PIONEERS ports

Connect to existing or planned wind
turbines (Wind aan de
Stroom/Vleemo — PoA

Joint use of alternative fuels
infrastructure in ports

Connect to the Hytrucks partnership

Detect and exploit synergies between
the PIONEERS innovations and
those already ongaing or planned in
the different PIONEERS ports
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5.4 & Sustainable Port Design

The main purpose of WP5

walLjti g e @OGOYF1 Y i Lj retl:_c?\(/:grl;(fac??g:ggn Hydrogen heating for
efficiency and sustainability. It aims to circular concrete | buildings

achieve this objective by utilizing
green logistics operations and
circular/low  emission  building e SiEiel e CarEs Green Last Mile ¢
solutions in a real port environment. In
order to accomP“Sh this goal’ thls Figure 12. Tasks to be carried out in order to accomplish the
work package will also proceed in objectives of WPS5.

creating solutions for a variety of

barriers which interfere in the implementation of a more innovative culture. Under this WP four
demonstrators are foreseen as well.

electric trucks

Moreover, this work package includes 6 different tasks:

i gLibY. . 1Y w? dzO Hdchn@djifat liitatidds YoF dirgular building and greening port
Op U ( 5 OB task ims at identifying and overcoming the barriers for circular building sector
and green port equipment. In orde rto accomplish this evolvement several actors will be involved
such as public authorities, port communities, a variety of the relevant sector organisations and
sustainability associations from the Community Building as well as PIONEERS partners. The
endpo ints of task 5.1 are 1) The implementation of the Green Public Procurement (GPP) taking into
consideration the prospects road infrastructure and 2) the update of tax policies related to port
equipment. The Port of Antwerp -Bruges plans on cooperating with t he city of Antwerp as well as
the nearby communities to upgrade this tax policy, seeing as currently there are no incentives in
this regard for port companies to green their port internal vehicle/equipment fleet. The
nOCGdzOI g COYt T Y u Répbjon gohjHecihdlagicayar@eysAo cifculaY building and
t1 OOFGFt Yst 1 uYOpluilds®OFuUi Ry
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WP5- Sustainable Port Design

Demonstrations Actions Targets Initiatives

Increased efficiency & sustainability

Involvement of as public authorities, port
Overcoming the non-technological limitations for communities, relevant sector arganisations and
circular building and greening port equipment sustainability associations from the Community
Building and PIONEERS unites.

Create solutions for barriers which interfere in
* the implementation of a more innovative culture.

Identify & overcome barriers for circular building

EIEENLI G ACT I Implementiation of GPP Cooperation of PoA and city of Antwerp & nearby

— o
communities

\ A

Utilizing green logistics operations and
circular/low emission building solutions in a real
port environment

Update tax polkicies linked with port equipment

s

Figure 13. Flowchart of the work to be carried out during task T5.1 of WP5.

fgLbY. " AYw~t LGgCY! OLjt 41 LOY I OLt dzOI AYTt 1 Yt 1 OOFQYL
minimum of 40% of the sand aggregate in concrete. This will be achieved by locally recovering

excavated materials while atthe same time preserving concrete per formance and durability. The

actions that fall under 5.2 include i) Recovery of fine aggregates for concrete from local excavated

(sub)soil: concept refinement and lab -scale validation, ii) Concrete production from recovered

fine aggregates, iii) Optimisat ion of performance and durability compliance testing. BBRI and VITO

will be used to create parameters for a service life prediction model. iv) Demonstration of

concrete from recovered aggregates: production upscaling, installation, and in  -situ monitoring. A

large batch of more than 10 tonnes of recovered fine aggregates will be produced. For this
demonstration several different types of concrete elements will be utilized in order to detect the

most suitable on e for the desired application. An assessment of the elements will take place on

ayearly basis. A comparison between this innovative approach of the utilization of local resources

and the business -as-usual approach will be made. The work carried out in this task will result in

the following deliverable :A. 1" A Yw@Ost 1 Yt FYnOat FLjul gudt FYt TYIlI OLt
in-Ljiiu Yot FGut I GFt Yt TYLt FLI OQuOYOCOBOFUuLji A
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Bestaande tijgebonden deepsea
containerterminals

Extra
Containerbehandelingscapaciteit

i gLbY. A_nYwf Anlt t OFYUOguUGFt YTt I YIGGCnGFt LjBrigésF L Clin
and is going to be one of the first app lications of hydrogen heating in buildings. This innovative

solution could potentially save 14,5 tonnes of CO2 emissions per year. The phases of this task

include:

Installation of the hydrogen heating system on site: boiler, pipes, control system
Realisation of mobile racks to allow for supply of green hydrogen

Monitoring of CO2 emissions reductions - Risk & safety management

= =2 = =2

Investigating different scenarios for scaling up
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whether hydrogen can be used on terminals as alternative fuel for straddle carriers. The aim will

be to reduce GHG emissions. Ac tivities of this task include the investigation of technical, safety

and regulation feasibility for the use of dual fuel technology as a transition technology to a full

hydrogen straddle carrier. The maximum amount of hydrogen that can be added on the stra ddle

carrier and the maximum amount of hydrogen that can be stored to an operational straddle

carrier when tuning the timing of the motor controller (>80%) will be also evaluated and examined.

Next steps include the integration and verification of the comp  lete hydrogen tanking system. This

activity is related to Task 4.2.
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Besides the above, different charging interfaces for full electric straddle carriers will also be
examined as an alternative zero -emission solution. For the above activities to take p
order to enable charging, testing of new robotic interfaces that support high power transfer
(>500kWw), high misalignments, and quick connection/disconnection times will be tested. The

work carried out in this task will be presented in deliverab COY A_. 1, YwA O3t YI Ost |
Ll gnnCOYLG!I I GOl T RYi UOYGFOOI 1 OCY

Task 5.2

Task 5.3

Task 5.4
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lace and in

u
7

7
i

Local Resource Recovery for green,
circular concrete

f |

Recovery of fine aggregates for
concrete from local excavated
(sub)soil

Caoncrete production fram recovered
fine aggregates

Optimisation of perfermance and
durability compliance testing

Demostration of concrete frim
recovered aggregates (production
upscaling, installation and in-model)

Replace a minimun of 40% of the
sand aggregate in concrete.

{

:

[Assess elements on a yearly basis ]

v

Compare this approach with the ’

business-as-usual approach

{

h}

v

Hydrogen heating for buildings

Installation of hydrogen heating
system on site

Save up to 14,5 tonnes of CO2
emissions per year

Realisation of mobile racks to allow for
supplyy of green hydrogen

[Munimring CO2 emissions reduction

Investigate different scaling up
scenarios

A

Practical guide to use local resources
in concrete

[

V

Green Straddle Carriers

Test whether hydrogen can he used
on terminals as alternative fuel for
straddle carriers

Evaluate performance in
supervisory mode

—

hydrogen that can be added on the
straddle carrier

Test: new robotic interfaces that
support high power transfer
(>500kW), high misalignments, and
guick connection/disconnection

‘ Identify the maximum amount of ’
times l

A

M

Reduce GHG emissions

Examine full electric straddle
carriers as an alternative
zero-emission solution

Examine full electric straddle
carriers as an alternative
zero-emission solution

Use of dual fuel technology as a
transition technology to a full
hydrogen straddle carrier

AL will analyse the integration and
wverification of the complete
hydrogen tanking system

Investigate the technical, safety and
regulation feasibility
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Figure 14. Overall workflow chart of WP5.

i gLbY. 7. Yw_ | OOFN-LibLVNEiSkDeVes) ipith¥ utilisation of the capacities of
the e-trucks in the best possible capacity by combining large batteries and ultra  -fast charging.
The first step of this task is to analyse in depth the viability of the latest available technology.
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This can be achieved by communication with all ma jor suppliers of zero emission trucks and

charge point manufacturers. The charging infrastructure as well as the vehicles will be instigated

and tested, with the cooperation of the eGLM members as well as the partners contributing to

this task. The next step is evaluating the effectiveness of the previously identified novel

technologies by monitoring the vehicles, charging infrastructure, interviewing

operator s/planners, etc. This way, blueprints will be created that will allow for a further rollout in

FOUOI YstlaLjgYi UGLYUgLBbYGGCCYNnOCGdzOl YuUOY Tt CCt GiFt
Odi LjLjit FYBgLUGFOL)YGFYst | UlLjin
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Task 5.5

{ WP5- Sustainable Port Design J
Demonstrations ] [ Actions ] [ Targets ] [ Initiatives ]
Analyse the viability of the latest . Communication with all mayor
available technology %}Ejﬂ% g‘tl:]i?”:;i;o i T suppliers of zero emission trucks and
p charge point manufacturer
-
Evaluate the identified technology by . .

Green Last Mile- electric trucks monitoring the vehicles, charging Cooperating with the eGLM
infrastructure, interviewing mem_bers & mher_'the RIS
operators/planners cantributing to this task.

-
The charging infrastructure as well ?

as the vehicles will be tested

Figure 15. Flowchart of the work to be carried out during task T5.5 of WP5.

i gLbY. " nYwk FuoOtl gudt FYt TYt aUOI YGFFt dzgudt FLIYGFYUU!
this task aims at examining existing demos and solutions in the PIONEERS ports ecosy stems. It

will also offer a complete understanding of the feasible and transferrable features of the

solutions. Based on the objectives of PIONEERS, the collection of success stories will be

exhibited, and a list of enablers and barriers may they be techno logical, business -related,
environmental, or societal will be developed in order to successful Iyl Ot G FYUUOYGt I-bYt TY
Ul gFLTOlI graCcaulAyYt TYOk2 oGG@aYiFFt dzgudt FLiiaYi 0UOYnOC
tauaYnidl GFt YU Ud lgivplag fof m3ximisivgssyngryie¥ betweeih PIONEERS WP5 demos

gFnYt uUOI YadFFtdzguGt FLIYGFYst | ULji R

The deliverables and their interrelations to be submitted in the framework of WP5 can be seen
below.

Table 6. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the framework
of WP5.

D5.1 |Report on non - technological barriers to circular building and  greening|1- POAB 54
port equipment

D5.2 |Report on demonstration of recovery, production, installation and in  -[1- POAB |54
situ monitoring of concrete elements

D5.3 |Practical guide to use local resources in concrete 43- CSTC [54

D5.4 |Demo report full hydrogen straddle carrier 9 - PSA 36

D5.5 |Report for further roll out of zero emission machines in ports 44 - e-GLM |36
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D5.6 |Action plan for maximising synergies between PIONEERS WP5 demos [1- POAB |36
and other innovations in ports

The overall flow of the work set to be carried out in  the framework of WP5 is depicted in the
figure below.
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[

Y

Analyse the viability of the latest
available technology Creating blueprints to enable further
rollout to other ports

Communication with all mayor
suppliers of zero emission trucks and
charge point manufacturer

Initiate WP8 “Co-transferability of
PIONEERS innovations”

0 \J
n Evaluate the identified technology by ‘ .
= Green Last Mile- electric trucks monitaring the vehicles, charging Conpsral\v;g vtvhwh tthhe eGI;M
IE infrastructure, interviewing mertn_berl:_s ? t:' te ia' L3S
operators/planners contributing ta this task.
The charging infrastructure as well }
as the vehicles will be tested
—
© Examine existing demos and
] solutions in the PIONEERS ports
= ecosystems
IE Integration of other innovations in
L (A RS (it [ Exhibit collection of success stories ]
Develop a list of enablers and ]
barriers J

Figure 16. Overall workflow chart of WP5.

5.5 ¢ Modal Shift & Flows Optimization

Work Package 6 aims at showing in a real port environment the multimodal mobility and flows
optimization solutions under the coordination of WP3. Under this WP seven demonstrators will

take place which fall under four major categories, as presented below.
The demonstration will revolve around the following actions:

1 Transfer activites towards a
sustainable  transport  approach, Multimodal
. . Connectivity
increasing thus the number of Platforms
travellers by public transp ort,
bicycles, or individuals on foot.

! Relocate a significant amount of Cargo flow
o optimisation &
cargo to rail, inland waterways and prediction

shortsea shipping.

Modal shift in the

commute of port
employees

MaaS Aggregator

Platform

1 Reinforce the relationship between Figure 17. Tasks to be carried out in order to accomplish
the port and its surrounding s, thus the objectives of WP6.

enabling individual mobility with decreased independence o

n motorized traffic.

1 Provide sustainable substitutes available in a multimodal transport system and develop

the relevant incentives to enable this action.
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The tasks that fall into the work of WP6 are analysed below.

i gLIbY" 4. A Y wknOF UG Td L §tachrolpgicay Farridfslifay Imbda] (siFft avid flows F+ F
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as well as the relevant prospects in regard to all PIONEERS ports will be identified. In combination
GGuUYuUOYGH I bYLGI I GOnYtUGuYGFYuUOYUgLbLYi_nA_ YgFnYi
regulatory framework and the multi -stakeht Cn Ol Ljo Y51 t+ L OLjLjOLjY gL UUGFt Y §LjY
sustainability measures across the economic, environmental and social dimensions, which also

give feedback to WP1, will be examined.

Specifically, the following aspects will be analysed:
® Multimodal plann ing tools governance arrangements and drivers for data sharing.

(ii) Policies for sustainable mobility for employees and measures that influence mobility
behaviour.

(i) The engagement between cities and ports. The objective is to identify synergies and
align the Master Plans with the sustainable urban mobility plans.

(iv) The opportunities to green solutions for intermodal transport and the use of
intermodal services in exploiting and evaluating the internalisation of external costs
by implementing the polluter pays a nd user pays principles, specifically via carbon

pricing.
WP6 - Modal Shift and Flows Optimization
Demonstrations Actions Targets Initiatives Linked/Related tasks
Transfer activities towards a Multimadal Mobility Examine the egagement ) .
sustainable transport approach between cities and ports. . PIONEERS Actions:
a requirements co-definition,
T e - - = specifications, cross-action
Relocate a significant amount of ows optimization solutions Reinforce the relationship alignment and deployment
cargo to rail, inland waterways between the port and its monitoring
and shortsea shipping surrounding
] Identification and tackling of = Identify synergies and alignment Analyse policies for sustainable ? T
< non-technological barriers for Sustainable substitutes of Master Plans with the —_— |y|sy por em:lozezs&a g
Fl modal shift and flows available in a multimodal sustainable urban mobility plans LT 2 g e
= optimization demos fransport system
Identify details of the Stakeholders' experience g PIONEERS Cu-defmmpn of
non-technalogical limitations & Green solutions for intermadal x action and demonstration
relevant prospects for all trans| . | requirements and
port & use of intermodal k3 o
PIONEERS ports services in the internalisation of = specifications
external costs Examine the regulatory -
Implementing polluter pays and framewaork and the ~o—
user pays principles (i.e via | multi-stakeholders' processes - :
carbon pricing) _L X Action development and
) deployment monitoring
¥ =
Modal shift actions
implementation
- Market uptake of
% PIONEERS PORTable
Innovations
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Figure 18. Flowchart of the work to be carried out during task T6.1 of WP6.
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aims at exhibiting and enhancing the Multimodal Connectivity Platform developed during
COREALIS project.

Available routes to Frankfurt, undefined, Hesse, Germany
Sart by

Default

® All O Barge O Train O Truck

route 1: 4h, 18min - 410.78km - €422.91 - 286 38kg

Leg Tranaport Duration Distance (km) Price €Oz (kg)

€azzom 256.38

41014

4h, 18min

ruck

route 2 607.64km - €435.50 - 188.97kg

3d, Oh, 3Bmin -

g -\' w ] Leg  Transport Duration Distance (km) Price GO (kg)

1 barge 3d, Ok, Omin 5E6.18 €285.78 163.05

2 truck Oh, 38min 4146 €149.72 2692

route 3: 4d, Oh, 32min - 610.6km - €433.83 - 189 28kg i

route 4: 2d, Oh, 40min - 654.20km - €449.96 - 205.27kg w

b it route 5: 4d, OR, 19min - 607.23km - €419.75 - 179,58k ~
g A
POV route & 4d, Oh, 54min - 693.92km - €471.81 - 224.0dkg
f s ': ! route 7: 1d, 1h, 28min - 444.23km - €566.31 - 117.79kg
{

Leg  Transport Duration Distance (km) Prico co, (ka)

1 train 1d, Oh, Omin nza €348.74 3464

2 truck 1h, 29min 133.02 €217.67 835

The tool can be utilized in order to identify different connections between the PoAB and its
hinterland and foreland. For its enhancement, information regarding the capacity and availability

of containers from LINEAS will be incorporated in the tool, adding thusan  occupancy dimension.
The incorporation of information concerning both capacity and availability to the prediction
model, will allow the Multimodal Inland Planner to provide transportation mode and schedule
recommendations to the shippers. As a result, the se recommendations will have an impact on
the modal shift, seeing as it will enable the shippers to evaluate different modes and schedules

for their shipments while g U YO UOYLjgoOYulio0OYBgliFuUglGFGFt YgYLCOg! Yd:
(i.e. travel time, price, emissions, capacity and availability) at every time range. The endpoint will
be the fact that the shippers will be able to find the most suitable selections for different scenarios
seeing as they will have the full set of options for a specific co  nnection.
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Demonstrations Actions

Targets Initiatives

Incorporate capacity and
availability of containers from
LINEAS

Subtask 6.2.1

Multimodal Connectivity Identify different connections

Platforms b?tween the PoA and its
hinterland and foreland

Incoroporation of capacity and
availability to the prediction
model

Enhancing the Multimodal Connectivity
Platform developed during COREALIS

Y

Provide transportation mode and schedule
——— recommendations to the shippers
+ Engage shippers

Enabling shippers to find the most
suitable selections for different scenarios

Adopt Multimodal Inland

Planner

The demo and development of
Subtask 6.2.2

a smart and sustainable mobility )

Modal shift in the commute of port

ANT, PoA and port campanies

palicy employees will examine the needs and
possibilities of maobility solutions
. . Flex shift for strategy development: via mobility scan
Realizing a modal shift in the Identification of employers and
commute of port employees employees' incentives

] ||
C

"’ teleworking & flexible working.

———————"3 | Smart shift for work-home commute

Task 7.3

A p Task7.3

Figure 19. Flowchart of the work to be carried out during task T6.2 of WP6.

Linked/Related tasks

Digital Twin

Digital Twin

allugLbY A" 4° YOBOGCUEGFt Yg YOt ng CYLjU (stemo Gopugas bthO YLt O

the development of a smart and sustainable mob

ility policy that will address the employees ¢ Y

needs. It will focus on short - and long - term actions in an effort to achieve behavioural change

This demo is part of subtask 6.2.2. ANT, POAB and port companies will examine the needs and

possibilities of mob ility solutions via mobility scan s or when pertinent, the flex -working scan. One
QYgUFYH I BOLUGAzOYt TYUUGLYLGIaglLbYdLYGUOYGnOFUdGTGL guU
would allow for an efficient shift to sustainable modes of transport.
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In particular,

® Modal shift, with the aim of using more sustainable modes of transport for work -
home commute (i.e. e -bikes and public transport).

(ii) Flex shift, with the aim of helping companies with strategy development in regard to
teleworking and flexible work ing.

(iir) Smart shift, with the aim of sustainable work -home commute by smart and creative
solutions.

i gLbY” " n_ YwglUCuUlGSt ngCYTCHt GLjY | SUGGGEQUL’HFYQLUU’iFLjY
includes several different subtasks:

Subtask 6.3.1 Cargo Flow Optimisation (MJC2). The Logistics and Transport managers and
personnel face several operational logistics planning task challenges. The Cargo Flow
Optimisation aims to tackle these challenges. In particular, P&G freight movements on Danser
barges will be optimized by an innovative Sustainable Inland Waterway Operations Optimiser
which will be provided for TCT. On the other hand, barge capacity utilisation will be optimised by
dynamic cargo allocation algorithms. This optimizations trategy will also lead to reduced queuing,
congestion and costs. In addition, for other optimization processes, such asreal -time optimisation
of multimodal freight movements involving automated e -barges, e-trucks and other modes, the
integrated Synchro -modal Logistics Scheduling Algorithms will be utilised. In this framework, the

D3.10 PIONEERSE, detailed project plan 40



PIOENELERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

flexibility and efficiency of the new modes will be exploited but at the same time keeping into
consideration the new operational/regulatory constraints.

f'\ -+ / 4  Cargo Flow
' | Optimiser

="

Hulst

reduce costs
reduce GHG

Andhoven
e

Stekene

Berchem  Borsbeek

Sint-Kateljne-Waver
& Putte’
i)
{ Ve Bonheiden

Sint-Amands

Buggenhout Kapelle-op-den-Bos
1 abhara Londerzeel

The main activities, w hich are also aligned with T6.2.1 and T7.3, will identify the lessons learned
and analyse the results and KPIs, include:

91 specify operational parameters for automated e -barges & e-trucks,
1 configuration, application & testing of innovative cargo flow optimisation software
algorithms,
A development of Gateway Access Point Network concepts for smart inland
shipping barge services

atlragLbY An_nR” Yw: gl tt YA"CtGYOI OndGLudGt FYAN82a k:puRi VY
tool for shippers and carrier s in the PoAB will be created. In particular, PIONEERS will be
developed into a robust and scalable software with user -friendly dashboards that will allow

shippers and carriers to envisage different operational and strategical scenarios. This tool will

provide a solution to the uncertainty that characterizes container manipulation in terminals. The

Cargo Flow Prediction model will be involved in the work carried out in subtask 6.2.1 and task

T7.3.

D3.10 PIONEERSE, detailed project plan 41



PIONEERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

Bargin, pro : ki
o img y i

ipig fangan Lithuanla- Lo d
ol Gaithepkurg = Belarus

. F—— Uda
i Hairriazad Haliningrad Hrodna Baranguichi
" fitisrakors Blatystch
kS B
Denmark Sea B
Bydgeszer Wa z
e e o TR o S
" Rostock Srérec - -
g of T Gorztw e Poland
e Schwarln Wielhopoiii d
z \

Hombirs N\ . g

Wroclaw

Tower Watbezych

Prague -
L] Czechia Bima

Plzeii
Noryich \;'icnna; .Bmis;va
Middetbu . ey X = LT, shurg "Linz %
! o O Frankfurt N Fa = . m e
o E e am \ ) :
> Belgium AT ey >l Austria ]
- f ] . - . e Munich Salabnrg, e }
=+l \a Luxg_?hmfg. 4 Stittgart e i, !
.y Wy g § X AL T e 4 - & =
2N f % srras?'ourg oo 3 £ mge'nmng
= 4] - Innsbruck R |
i . : IR I e e Vs oo s
| 4 b o Uech{_enslein g | § A
Rouen o . R M Trig
. . ¥ -
i 7 =
:P-'II’IS =Troges 1 it J 5 Trento
' v .
B Wt | Switzerland o5 Venice
Dilnn

Ferrara

2 }\ Verana
France ? : o
\ — i

Subtask 6.3.3.dMultimodal access of end-usersto st | U YU LjGFt YgY&8§ggayYy ttl1 Ot gu
demo of this subtask will focus on developing a MaaS offer for tourists via a MaaS Mobility
Platform that will show users the most efficient route to their destination.

As part of the work carried out in thi s subtask, the requirements for cruise passengers to access
the port area either by public transport or any other transportation will be identified. This platform
will incorporate the user perspective, making it thus more friendly to non  -local tourists and it will
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also include suggestions for the use of alternative modes of transportation. A strategy that aims
to provide information of the services offered will also be integrated. The final endpoint is to
identify the requirements involved in mobility plann  ing to improve green mobility

and the city.

Demonstrations

Actions Targets Initiatives

among the port

Linked/Related tasks

Subtask 6.3.1

CargoFlowOptimisation (MJC2)

Optimization of P&G freight
movements on Danser barges & barge
capacity utilisation

Examine flexibility and efficiency of new
modes

Specify operational parameters for

automated e-barges & e-trucks T T T l T

Reduced queuing, cangestion and

Configuration, application & testing of costs

innovative cargo flaw optimisation
software algorithms ‘

Development of Gateway Access Point
Network concepts for smart inland
shipping barge services

Subtask 6.3.2

Cargo Flow Prediction
(MOSAIC)

Subtask 6.3.3

Multimodalaccess of end-users
to port using a MaaS Aggregator
Platform

Create a software with user-friendly Creation of a predictive tool for shippers
dashboards for visualisation of and carriers in PoA

different operational and strategical

scenarios

Y

Solution to container manipulation in

_1 terminals

=
o
© . "
= Multimodal Connectivity
s Platforms
-1
L =1
» O
L
~- r~
Digital Twin
gl

Multimodal Cannectivity
Platforms

Y
Subtask 6.2.1

Identify requirements for cruise aeves\‘a"a ab[\‘JlaaF&;‘ oifer i R
passengers' access to port area aaS Mobility Platform

y
Task 7.3

Digital Twin

Identify the requirements for mobility Improve green mobility among the
i — i
planning port and the city

Figure 20. Flowchart of the work to be carried out during task T6.3 of WP6.
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solutions in the PIONEERS ports ecosystems (which are already covered by another funding (i.e
CEF, H2020, National finding, private investments, etc)) will be reviewed as part of the work
carried out in T6.4. The objectives of PIONE ERS will be the groundwork on which the all -inclusive
framework of the viable and transferable aspects of the solutions will be based. The enablers, the
barriers and list of the success stories will be identified in order to proceed with the work set to
be carried out in the framework of WP8. In particular, this task will examine the initiative led by
PoB. This initiative, by utilizing ML tools is set to improve the efficiency of container terminal
operations based on the relationship between seaand land o  perations. Task 6.4 relates to all WP6
tasks as a horizontal one, while also feeds WP8 as presented below.
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Task 6.4

Integration of Linked Actions in
the PIONEERS framework

the PIONEERS ports PoB
ecosystems

Groundwork for the all-inclusive
framework of solutions in the

PIONEERS ports ecosystems

Review demos and solutions in Examine the initiative led by ’

Identify enablers, barriers & list Improve the efficiency of
of the success stories container terminal aperations

Figure 21. Flowchart of the work to be carried out during task T6.4 of WP6.

The WP6 deliverables can be seen below.

©
-9
=

Initiate WP8 “Co-transferability of
PIONEERS innovations”

Table 7. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the framework
of WP6.

D6.1 |Non-technological barriers for modal shift and flows optimization [5- MOSAIC [54
demos

D62 |AOBtY 1 O0stluY +tFY aUOY 8suGCuUGSt ng5-MOSAIC (36
implementation

D6.3 |Actions and policies for sustainable commute to the port 23 - ANT 36

D6.4 |Demo report on the Cargo Flow Optimisation 13- MJC2 36

D6.5 |Demo report on the Cargo Flow Prediction 5- MOSAIC |36

D6.6 |Demo report on the MaaS Aggregator towards green mobility 35- ACASA (36

D6.7 |Action plan for maximising synergies PIONEERS WP5 demos and other|1- PoAB (36
innovations in ports
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5.6 ¢ Digital Transformation

Connected and

automated Digital Twin Vessel traffic
vehicles optimisation

Container
Maritime 5G transport
forecast

Figure 22. Tasks to be carried out in order to accomplish the objectives
of WP7.

The main objective of this WP is to demonstrate in real -practice port environment s the solutions
and innovations, aligned with the scoping documents defined in WP3, related to:

1 digitalization

1 connected and automated vehicles

1 dynamic traffic optimization into/out of ports
1 smart operations and logistics

9 inter-modal connections and modal shifts
9 advanced connectivity

These demonstrations will bring together solution providers, and all local port stakeholders to

ensure that user needs are met. WP7 will collect and deliver all evidence and data necessary for

the KPIs that will be assessed in WP9. As in all previous work packages, WP7 includes two

horizontal task s, namely Task 7.1 and Task 7.5 Overall, this WP aims to transfer the results from

the Lighthouse port to the fellow ports . Thiswill be achieved by introducing open source, open
NGgUGYYFnYt sOFYbFt GCOnt OYs 1t LOLjLjOLjYut YuUOYs |t BOLUO
i gLibY® . Ywi OL UF tteChndlogitatfr@nveydrkn Edaditipns for digital transformation

nOdt Lji YGUGCCYI OYTUCCAYgCGt FOnYGGuUYUuUOY!I Opludl O80Fu
connected to the innovative processes set out in WP1 . This task will identify and provide solutions
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to technological and n on-technological barriers and challenges for each demo. To achieve that,

safety and regulatory constraints for operations around autonomous solutions, as well as

regulatory aspects and best practices for 5G deployment will be taken into account. Additional ly,

data sharing and management will also be considered, and a set of guidelines and solutions will

be defined and implemented to make sure that all necessary data flows are connected and

provid e the necessary amount and quality of data for the best achiev ements of the demo cases

(notably digital twinning and traffic optimization activities that will rely on massive and various

datasets). Finally, best practice and regulatory aspects will be taken into account, notably for data

privacy aspects GDPR and cybe | LjiOL Ul GUAY AGIi ak Y LitgFng! nLjpi Y-i 0OGLjY
UOLUFICHttaLgCYr gl 1 Gaol Ljyut YAGtGugCYul gFLjTt 1 @gudt FYi

igLBY " A" Y w:t FFOLUOnNY gFnY giut 8gulOnyY dzOUGL COLji Y G LjY
w Uit d8gulonYLt FugdFOIl YLUUGG G COFLjt Tiu b b ©F Vjcad é-delyised V a &1
demonstrator will be designed, developed, and put into operation. Th is subtasks ofirst activities

will mainly deal with defining more precisely the use  -case requirements of the terminals that will

provide busi ness case conditions and also the testing ground for running the demonstrator. In the

next stage, all necessary tasks to automate the electric vehicles  provided by VDL will be

performed using a dedicated AD software stack (sensor mapping, connecting the AD software
components with the vehicle controls [engine, brakes, steering wheel, safety systems, etc.],

overall testing and specific adjustments before launching live trials). Specific development will

be done to set up a Transport -as-a- Service oriented pl atform that will connect the automated

vehicle to the overall digital infrastructure for optimized operations. This action will also

contribute to Task 7.3. Once safety testing is performed, the demonstrations will be conducted in

close cooperation with th e involved terminals (PSA/ATS/MPET, MedRepair, MSC), so as to

collect all necessary data for performance evaluation and impact assessment, making sure they

are totally aligned with the long -term Green Deal expectations.

shunt

The start @
. Plan g

i m entry point

Go =

4 | ey ||

Autonomous
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The second Subtask 722 w G Ut 8§ u On Y dzOLjLjOCLji YGFLCUnOLjYUUOYGFL
systems and technology on a DANSER barge operating between Antwerp  -Willebroek and/or

Antwerp -Venlo, to demonstrate the feasibility of creating safe automated vessels for complex

environments and the positive effect of automated vessel technology on inland vessels

operations in the Antwerp hinterland. Activities of this subtask include the design, engineering,

development and integration of the control system and architecture configured to fit the specific

vessel requirements.

: 1 Teleoperation Autonomous navigation * |
I Sirect control of the vessel from the shore-based Indirect control of the vessel from the vessel vn |
| - control centre board. |

| Operation at SF as today i P

]
] L}
o Q-
[} I
'| Teleoperation Teleoperation + | | Teleoperation+ Autopllot ; \uto| Teleoperation and Autopilot
° Autopilot ) with object detection lan with object avoidance
|
|

Note: control centre is informed
about decisions

1
1
Autopilot :
1
|

More specifically, the first test phase will deal with:

integration of vessel controls with shore control  centre (remote control)

vessel-shore communication tests

autonomous navigation (machine learning, MPC)

computer vision image detection algorithm training

Refinements will be integrated based on lessons learned. The second, and more

challenging, test phase will take place with reduced crew on board. Parallel activities

include:

estimating operational and lo gistics benefits (input to T6.3.1)

1 synergy coordination with T4.3 (e -barges) and submission of the permit application and
discussion with the authorities for authorizations

91 revised feasibility and benefits assessments for AVs

=A =4 =4 4

=
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Linked WPsltasks

NEERS

WP?7 - Digital Transformation

'ﬁhsk 23 — Demonstrations ‘ I Actions ] l Targets ] | Initiatives Linked/Related tasks
+ p
D3.3 User requirements & | 1. Necessary data flows connected 250
D3.4-3.7 Scoping —r s T and non- «solutions to technological and
documents | I= framework conditions for Digital § s baniers and
- T et o 2 Necessary amount and guality of challenges for each demo., _ -
'5 data for the best achievements of the -safety and regulatory constraints for P
demos operations around autonomous i i
WPl ] ¢ sxlunons. é Digital Twin
f -regulatory aspects and best =
Task 1.1-1.4 T e practices for 5G deployment
| S— Gnn_nemd and automated b aSin, devaiop 'ep Y data sharing and management
wvehicles logistics-as-a-senvice” demonstrator best i d jadory for dat
d J 4 ice an il "
-Define use-case requirements of the plie\.'sacg:m:s::c?s G;&?‘;ﬁy ordaa
. terminals » Overall testing and specific cybersecurity o k
Automated cantainer shuttie -Examine business case i before g
solutions for port operations ;1"” the testing ground for running
e
tomate the electric vehicles
L Automate the electric vehicle: I
brought by VDL [ * o - .
v Use of AD software stack (sensor P ose cooperation with the
o mapping, connecting the AD Demonstrations involved terminals (PSA/ATS/MPET, L E
: software compenents with the MedRepair, MSC
[ vehicle controls [engine, brakes, -Collect all necessary data for
[ staaring wheel, safaty systams, elc.), performance evaluation
Set up a Transpori-as-a- Service
oriented platform to connect the
automated vehicle to the overall L
digital infrastructure for
aptimizedoperations[KK1].
-Perform safety testing
A
( . 1 | -nstanation of SEAFAR's conrol 1st test phase
Automated vessels”
~ systems and technolegy on & L 4 | -Synergy coordination with T4.3
~ P R ol g ates] -integration of vessel contrels with (e-barges) and submission af the
Antwerp-Willebroek and/or ermit application and discussion “
u shore control center (remote P app = :
L Antwerp-Venla, with the autharities for authorizations b . §
. ntrol) Realisation of a hydragen refuellin
a Dernonsirale the feas\b\lny of C:ESSE' shore communication tests revised f('aslb”ﬂy and benefits ﬁ im[ﬂﬁsll'llﬂufe ? !
creating safe automated vessels for . . assessments for Avs 'E
complex environments and the -autanomous navigation (machine
positive effect of automated vessel leamning, M?C} _ )
technalagy an inland vessels -computer vision image detection
operations in the Antwerp hinterland, algorithm trainin J
-Design, engineering, development L J
and integration of the control system ) \
~ and architecture configured Lo fil the *
o L specific vessel requirements P - -
’; 2nd test phase e
8 of ]
= -integration of vessel controls with Lessans leamed log k] Cargo Flow Optimisation
shore control center (remote
control} 3
-vessel-ghore communication fests ) 0
-autonomous navigation (machine
learning, MPC)

| Reduced crew on board,

-computer vision image detection
algorithm training

Figure 23. Flowchart of the work to be carried out during task T7.2 and T7.2 of WP7.

CO* YGFLCUnOLYUUOYdzOlI AYGdOst Il UgFUYi gLbY® A_ YwAGTt GU G ¢

featuring cross -domain decision support. The focus will be on CO2 emissions,

portal logistic

multimodal asset flows, and portal people flows. Each domain requires its own datasets, models,

and decision support user interface. We will build on and extend the

of the Lighthouse port and complement it wit
its portability to the other ports in the project.
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In addition, under Task 7.3 customisation and integration of state -of-the art Al and/or data fusion
models in each of the domains that have been mentio ned above will take place. This task also
includes activities for measuring and visualising the flow of logistic freight assets and people
towards the neighbo uring city as well as CO2 emissions.
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Task 7.3 Digital Twin

Data on CO2 sensor, AlS, OBU,
—— mobile operator location traces,
GIS, and vessel control systems

CO2 emissions
Customisation and integration of | Portal logistic multimodal asset flows
M state-of-the art Al and/or data

fusion models

Portal people flows

——————

Datasets, models, and decision
support user interface

T7.4 Intelligent port systems and
traffic flows

T7.2 (T7.2.1, T7.2.2) Connected
and automated vehicles

T6.3.3. Multimodal access of end-
users to port using a MaaS L
Aggregator Platform

T6.3.1 Cargo Flow Optimisation ——

Taské.3.2 Cargo Flow Prediction —+—

Té4.2.2 Realizing a modal shift in
the commute of port employees

T6.2.1 Multimodal Connectivity
Platforms

T5.2 "Local resource recovery for
green, circular concrete

Task 4.3 Integrated Green
Hydropower Platform for Port ——
Infrastructure

Figure 24. The interconnections of T7.3 "Digital Twin".
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The development of the Digital Twin will require the interconnection of previously unconnected

data sources (e.g. data on CO2 sensor, AlS, OBU, mobile operator location traces, GIS, and vessel

control systems). It will also be used to integrate with other parts of the project that impact CO2

OB LjLjit FLIQYCH t GLjGlGLYgFnYs Ot 5 COYTCtH GLjQX¥YTuiss OnYyucOraLyUodi
OFt gt GFt YuUOYOOsCt AOI LiYGFYuUOYst I Ui QYw: gl t+ YACt GLj
ULJGFt YgY8ggavYsCguTt Il @inYi UOYTUFgCYgidaYUOI OYdLjyut Y
making regarding intervention design as well as to better understand the impact of such

measures on CO2 emissions.

Table 8. This table shows the interconnections of T7.3 with other PIONEERS tasks.

i gLibY" n_ YwAG t Associated Tasks

T YOAGUE GUQCY|i KRt 1 gudOnY_ | OOFYfAnlt st GOI YOCGU
i. A" Yo~t LgCYIl OLjt GI LOY!I OLt dzOlI AYTH I Yt
T6.2 (T6.2.1, 6.2.2Modal shift actions implementation 1

" A_ YAT"A_ 3. QYY" A_ 1" QYY" A_ n_aqioviso § G Cu G 4
i85 COBOFuguGt Fi

iR YATT AT A QYi T A" AT uYw:t FFOLUONYgH
i" R, Yok FuOCCGt OFuYst | GVYLALuOBLYgFn Y

T7.5 T6.2 T6.1
T6.3
T7.4
T6.4
o
T7.3
T71 T7.2
T5.1
T4.1 T5., T5.2
T4.2 T54
T4.6 T45 T4.4 T43 T5.3 T5.5 T5.6

Figure 25. This figure shows the interconnections of T7.3 with other PIONEERS tasks. (A depiction of the above table).

D3.10 PIONEERSE, detailed project plan 51



PIOENEERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

[ WP?7 - Digital Transformation ]

Task 7.3

[ Demonstrations ] { Actions 1 [ Targets Initiatives ] Linked/Related tasks

Green
Hydropower Platform for
Port Infrastructure

Extend existing Digital Twin of Port Digital Twin
Lighthouse port

A

—

Establish framework for decision

Customise and integrate state-of-the making regarding intervention design

art Al / data fusion models & impact of measures on CO2
e Local resource recovery for

green, circular concrete

] | 'I‘"asks.z] [ Taskaz|

Measure and visualise flow of logistic
freight assets & peple towards
neighboring city & CO2 emissions

Modal shift actions
implementation

Interconnection of unconnected data ]
sources J l Subtask 6.2.1

A

Multimodal Cannectivity
Platforms

Integrate with other parts of the
project that impact CO2 emissions

Taskg6.2

Subtask 6.2.2

Realizing a modal shift in
the commute of port
employees

Multimodal flows
. optimization actions
Digital Twin implementation

Subtask 6.3.1

Cargo Flow Optimisation
(MIC2)

Subtask 6.3.2

Task 6.3 v

Cargo Flow Prediction
(MOSAIC)

Subtask 6.3.3

Multimodalaccess of
end-users to port using a
Maa$S Aggregator Platform

Connected and automated
vehicles

Intelligent port systems and
traffic flows

Task 7.4 Task 7.2 { L ]

Figure 26. Flowchart of the work to be carried out during task T7.3 of WP7.

a
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times in port areas by (a) Lock planning and (b) Real -time support for traffic control.
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The activities planned for this task are summarised in the following list.

a. determine, collect, and process data required for the lock planning and real  -time control
support

b. Develop conceptual algorithms and cod e them into a Decision Support System (DSS)
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c. After that, for the case of lock planning , the validation and calibration activities will take
place.

d. Validate the developed algorithms and software tooling closely to assure that they
represent reality and can be used for decision making. The validation will include expert
validation workshop, statistical analysis, and automated testing scripts.

e. Calibrate and finetun e the components for specific application domains.

f. Finally, once the software tooling has been developed and validated, it will be applied in
real-world test case in PoAB.

g. For the case of the support for real -time control the traffic and busi ness planning rules
will be collected. This will be the basis for improving the real  -time support.

h. Link connected rules to data sources (such as tide windows and the Digital Twin) and
sensor-based data systems (such as AlS).

i. Once the real -time Decision S upport System has been developed and validated, it will
be applied in real -world test case in P0OAB.

SiragLbY i, A" Ywg8gl GudaldyY, i YGFLClUnOLYuUOYn OBt FLju
1 5G technology
9 video cameras connected by 5G that continuously transmit images of the port's wharfs in

high definition

1 an edge computing system that allows the distribution of the components and
applications necessary to analyse and process data in the port itself, thus avoiding
transmission to public cloud platforms

1 development of a system that will use Al models - to analyse in real time the videos from
various cameras in the port and detect the ships - and geo -positioning algorithms that will
process and combine vario us types of information to calculate the final position of the
ships and send them to the current control tower systems.

The development of the work plan will be in four phases , lasting in total 2 ,5 years.
T Phase 1 will focus on the installation and ma intenance of the 5G node antenna.
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1 Phase 2 will expand the list of information extracted via video to provide more data to the
VTS operators.

1 Phase 3 willinstall an additional 5G camera to offer the information in real time and provide
all the processed d ata to the VTS operators facilitating take better decisions based on
data provided by the entire system.

1 The last phase 4, will validate and evaluate the behavio ur of the system in different
conditions and will assess the replicability of the solution.

SirugLipbY*  n,. n_ Yw:t FUgafFoOl Yul gFLjst 1 uY Tt OLgLjui Y GF
Transport Forecast to improve the efficiency and planning of containers that need to be
transported by truck.

m Planning of containers that need to be

. . transported by truck

ML techniques to forecast the inbound and
outbound truck movements at the Port of

Barcelona

Access to data available in the PCS

PORTICY)) *3)
mosaiclacto
Integration with the PCS ecosystem

Optimisation of truck transpo}t import-export
movements in the Port of Barcelona

The whole approach will be presented to the  stakeholders from the local ecosystem and the
prediction model will be integrated to the PCS from PoB.
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Figure 27. Flowchart of the work to be carried out during task T7.4 of WP7.

NGFGCCAQY UUOY Ut I GEY FUugCvYigLbY i, YwokFuOtl gudGat FY+ 1
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ports ecosystems already covered by another funding  scheme (i.e., CEF, HR20, National finding,

private investments, etc.). It will provide a comprehensive frame of the viable and transferrable
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