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1 ð Executive Summary  
 

1.1 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 expands in four major pillars of Green Ports which are: P űƇƇģǀϔͅήϔω:ƇŌģƑϔGƑŌǀťǺϔ
ÕǀƚņǜĿǔűƚƑΩϔàǔƚǀģťŌϔБϔàǜƽƽƇǺϊΩϔÕűƇƇģǀϔ͆ήϔωàǜǈǔģűƑģľƇŌϔƽƚǀǔϔņŌǈűťƑϊϔÕűƇƇģǀϔ͇ήϔω§ƚņģƇϔàŬűŤǔϔģƑņϔ^ƇƚǴǈϔ
²ƽǔűƏűȄģǔűƚƑϊϔģƑņϔÕűƇƇģǀϔ͈ήϔωAűťűǔģƇϔíǀģƑǈŤƚǀƏģǔűƚƑϊή 

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 scaled -up impact of existing 
innovations; A Green Port Roadmap acting as a shop window catalogue, enabling European port 
to adjust their Master Plans; The creati on of a Community Programme enabling local and global 
exploitation of PIONEERS results.   

This deliverable analyses the functional and non -ŤǜƑĿǔűƚƑģƇϔǜǈŌǀϔǀŌƿǜűǀŌƏŌƑǔǈϔƚŤϔǔŬŌϔÕk²©GGØàόϔ
ņŌƏƚƑǈǔǀģǔƚǀǈϔŤƚƇƇƚǴűƑťϔģϔǈǺǈǔŌƏǈόϔŌƑťűƑŌŌǀűƑťϔģƽƽǀƚģĿŬϔűƑϔģƑϔŌŤŤƚǀǔϔǔƚ assure that the user 
needs and use cases are transformed into valuable information regarding the technical, 
operational, societal, environmental, legal, security and other relevant aspects of the 
demonstrators in the relevant ports. This deliverable also concludes into a Requirements 
Traceability Matrix, that will be dynamically updated during the project and will enable monitoring 
of the Requirements reflected. Both D3.2 and D3.3 constitute the basis of the implementation 
progress as they will be used as reference points for the Scoping documents (D3.4 -D3.7) that will 
ľŌϔ ťŌƑŌǀģǔŌņϔ Ťƚǀϔ ŌģĿŬϔ Õk²©GGØàόϔ ņŌƏƚƑǈǔǀģǔűƚƑϔ ǔŬģǔϔ ǴűƇƇϔ űƑĿƇǜņŌϔ ņŌǈűťƑΩϔ ǔŌĿŬƑűĿģƇϔ
specifications, data requirements and correlation with other actions and demonstrations.  

Intended readership  

This deliverable is public and therefore addressed to internal and external readers.  

Remarks  

During the development of this deliverable, it became clear that the scoping of some of the 
demonstrators was not far enough advanced to give the detailed feedback  necessary to 
complete the requirements accordingly. This is due to the fact that the demonstrator work 
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packages and tasks have only started at the beginning of March. In addition, some demonstrators 
are interdependent and need each other to scope the demo nstration. Thus the scoping 
documents will be based on this deliverable and will be further updated in the Traceability Matrix 
included in this delivera ble. This will become a living document that will be updated throughout 
the project lifespan, resulting in an up-to-date list of user needs.  

1.2 Demonstrations Interrelations among PIONEERS work 
packages  

The 19 innovative demos that are part of the PIONEERS project, are strongly related with each 
other comprising a solid approach towards the accelerated innovation transformation of the 
stakeholder ports. In particular, the demos linked with clean energy production and supply are: 
ωŌƑŌǀťǺϔ ťŌƑŌǀģǔűƚƑϔ ŤǀƚƏϔ ǴģǔŌǀϔ ĿǜǀǀŌƑǔǈϊΩϔ ωƚƑ-ǈŬƚǀŌϔ ǴűƑņϔ ƽǀƚņǜĿǔűƚƑϊΩϔ ωŬǺņǀƚťŌƑϔ ǀŌŤǜŌƇűƑťϔ
űƑŤǀģǈǔǀǜĿǔǜǀŌϊΩϔωģϔĿƚǀǀűņƚǀϔƚŤϔƏƚņǜƇģǀϔņƚĿƄűƑťϔǈǔģǔűƚƑǈϔŤƚǀϔŌƑŌǀťǺϔĿƚƑǔģűƑŌǀǈϊΩϔωŬǺņǀƚťŌƑϔŬŌģǔűƑťϔ
ŤƚǀϔľǜűƇņűƑťǈϊΩϔωƇƚĿģƇϔǀŌǈƚǜǀĿŌϔǀŌĿƚǳŌǀǺϔŤƚǀϔťǀŌŌƑΩϔĿűǀĿǜƇģǀϔĿƚƑĿǀŌǔŌϊΩϔωƽƚǴŌǀ-to-ƏŌǔŬģƑƚƇϊϔģƑņϔ
ω ƑǔǴŌǀƽА:ϔ- ƽģǀǔƑŌǀǈŬűƽϔŤƚǀϔ:²͆ϔĿģƽǔǜǀűƑťϔģƑņϔǜǔűƇűǈģǔűƚƑϊήϔàƚƏŌϔƚŤϔǔŬŌǈŌϔƽǀƚĿŌǈǈŌǈϔģǀe also 
ņűǀŌĿǔƇǺϔƇűƑƄŌņϔǴűǔŬϔǔŬŌϔģĿǔűƚƑϔģűƏŌņϔģǔϔωƏǜƇǔű-ŤǜŌƇϔƽƚǀǔǈϊήϔ ƇƇϔǔŬŌǈŌϔņŌƏƚǈϔģǀŌϔģƇǈƚϔģǈǈƚĿűģǔŌņϔ
ǴűǔŬϔǔŬŌϔÕk²©GGØàϔƽűƇƇģǀǈϔωĿƇŌģƑϔŌƑŌǀťǺϔƽǀƚņǜĿǔűƚƑϔģƑņϔǈǜƽƽƇǺϊϔģƑņϔωǈǜǈǔģűƑģľƇŌϔƽƚǀǔϔņŌǈűťƑϊήϔkƑϔ
a similar manner, regarding the use of sustainable alte rnative fuels, green hydrogen and 
ŌƇŌĿǔǀƚƏƚľűƇűǔǺϔűƑϔǔǀģƑǈƽƚǀǔΩϔǔŬŌϔŤƚƇƇƚǴűƑťϔņŌƏƚǈϔģǀŌϔűƑǔŌǀĿƚƑƑŌĿǔŌņΨϔωǔǜťľƚģǔǈϔƚƑϔf͆ϔģƑņϔ
ƏŌǔŬģƑƚƇϊΩϔωŌƇŌĿǔǀűĿϔťǀŌŌƑϔƇģǈǔ-ƏűƇŌϊΩϔωťǀŌŌƑϔǈǔǀģņņƇŌϔĿģǀǀűŌǀǈϊΩϔωǀŌģƇűȄűƑťϔģϔƏƚņģƇϔǈŬűŤǔϔűƑϔǔŬŌϔ
ĿƚƏƏǜǔŌϔƚŤϔƽƚǀǔϔŌƏƽƇƚǺŌŌǈϊΩϔωģǜǔƚƏģǔŌņϔĿƚƑǔģűƑŌǀϔǈŬǜǔǔƇŌϔǈƚƇǜǔűƚƑǈϔŤƚǀϔƽƚǀǔϔƚƽŌǀģǔűƚƑǈϊΩϔ
ωģǜǔƚƏģǔŌņϔǳŌǈǈŌƇǈϊϔģƑņϔωǳŌǈǈŌƇϔǔǀģŤŤűĿϔƚƽǔűƏűȄģǔűƚƑϊϔǴŬűĿŬϔģǀŌϔƽģǀǔϔƚŤϔŤƚǜǀϔņűŤŤŌǀŌƑǔϔƽűƇƇģǀǈϔλͅήϔ
ω:ƇŌģƑϔŌƑŌǀťǺϔƽǀƚņǜĿǔűƚƑϔģƑņϔǈǜƽƽƇǺϊΩϔ͆ήϔω§ƚņģƇϔǈŬűŤǔϔģƑņϔ^ƇƚǴǈϔƚƽǔűƏűȄģǔűƚƑϊΩϔ͇ήϔωàǜǈǔģűƑģľƇŌϔƽƚǀǔϔ
deǈűťƑϊϔģƑņϔ͈ήϔωAűťűǔģƇϔǔǀģƑǈŤƚǀƏģǔűƚƑϊμήϔíŬŌϔņŌƏƚǈϔƇűƑƄŌņϔǴűǔŬϔǔŬŌϔƽǀƚĿŌǈǈŌǈϔģǈǈƚĿűģǔŌņϔǴűǔŬϔ
ǴģǈǔŌϔŬŌģǔϔǀŌĿƚǳŌǀǺϔűƑϔƽƚǀǔǈϔģǀŌΨϔͅήϔωǈǔŌģƏϔģƑņϔǴģǈǔŌϔŬŌģǔϊϔģƑņϔ͆ήϔωȄŌǀƚϔƽŌƇƇŌǔϔƇƚǈǈϔБϔƽƇģǈǔűĿϔ
ĿģǔĿŬŌǀϊήϔØŌťģǀņűƑťϔŌƑŌǀťǺ-efficient and green port operations and bu ildings, the demos that are 
űƑǔŌǀĿƚƑƑŌĿǔŌņΩϔűƑĿƇǜņŌΨϔͅήϔωťǀŌŌƑϔǈǔǀģņņƇŌϔĿģǀǀűŌǀǈϊΩϔωǳŌǈǈŌƇϔǔǀģŤŤűĿϔƚƽǔűƏűȄģǔűƚƑϊΩϔωƏģǀűǔűƏŌϔ͉_ϔŤƚǀϔ
űƑǔŌƇƇűťŌƑǔϔǳŌǈǈŌƇϔƇƚĿģǔűƚƑϊΩϔωņűťűǔģƇϔǔǴűƑϊϔģƑņϔωģǜǔƚƏģǔŌņϔĿƚƑǔģűƑŌǀϔǈŬǜǔǔƇŌϔǈƚƇǜǔűƚƑǈϔŤƚǀϔƽƚǀǔϔ
ƚƽŌǀģǔűƚƑǈϊήϔíŬŌϔģǈǈƚĿűģǔŌņϔƽűƇƇģǀǈϔģǀŌϔωǈǜǈǔģűƑģľƇŌϔƽƚǀǔϔņŌǈűťƑϊϔģƑņϔωņűťűǔģƇϔǔǀģƑǈŤƚǀƏģǔűƚƑϊήϔkƑϔ
terms of multimodal hubs, optimizing passenger and freight flows for low -emission mobility the 
ĿƚǀǀŌƇģǔŌņϔņŌƏƚǈϔģǀŌϔωkíϔƽƇģǔŤƚǀƏǈϔŤƚǀϔƽƇģƑƑűƑťϔƏǜƇǔűƏƚņģƇϔǔǀģƑǈƽƚǀǔϊΩϔωĿģǀťƚϔŤƇƚǴϔƚƽǔűƏűȄģǔűƚƑϊΩϔ
ωģǜǔƚƏģǔŌņϔǳŌǈǈŌƇǈϊΩϔωǀŌģƇűȄűƑťϔģϔƏƚņģƇϔǈŬűŤǔϔűƑϔǔŬŌϔĿƚƏƏǜǔŌϔƚŤϔƽƚǀǔϔŌƏƽƇƚǺŌŌǈϊϔģƑņϔωƏǜƇǔűƏƚņģƇϔ
ģĿĿŌǈǈϔǔƚϔƽƚǀǔϔǜǈűƑťϔģϔ§ģģàϔƽƇģǔŤƚǀƏϊήϔ:ƚƑǈŌƿǜŌƑǔƇǺΩϔǔŬŌϔƇűƑƄŌņϔÕk²©GGØàϔƽűƇƇģǀǈϔģǀŌϔω§ƚņģƇϔǈŬűŤǔϔ
ģƑņϔŤƇƚǴǈϔƚƽǔűƏűȄģǔűƚƑϊϔģƑņϔωņűťűǔģƇϔǔǀģƑǈŤƚǀƏģǔűƚƑϊήϔ 
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Tasks  Associated Tasks/WPs  

T4.2 Integrated Green 
Hydropower Platform 
for Port Infrastructure  

T4.1 Identification and tackling non -technological barriers to green 
energy production, distribution and supply in port environments  
T4.3 Realisation of a hydrogen refueling infrastructure  
T4.4 A corridor of modular docking stations for energy containers  
T5.4 Green Straddle  Carriers 
T7.3 Digital Twin  

T4.3 Realisation of a 
hydrogen refueling 
infrastructure  

T4.2 Integrated Green Hydropower Platform for Port Infrastructure  
T4.4 A corridor of modular docking stations for energy containers  
T5.3 Hydrogen  heating  for  buildings  

T4.4 A corridor of 
modular docking 
stations for energy 
containers  

T4.2 Integrated Green Hydropower Platform for Port Infrastructure  
T4.3 Realisation of a hydrogen refueling infrastructure  
T4.5 Demonstration of battery Storage and Smart Management of 
Green Energy in terminal operations  

T4.5 Demonstration of 
battery Storage and 
Smart Management of 
Green Energy in 
terminal operations  

T4.4 A corridor of modular docking stations for energy containers  
T4.6 Integratio n with other innovations in the PIONEERS ports  

T5.2 Local resource 
recovery for green, 
circular concrete  

T5.1 Overcoming the non -technological limitations for circular 
building and greening port equipment  
T5.3 Hydrogen  heating  for  buildings  

T5.3 ωHydrogen  heating  
for  ľǜűƇņűƑťǈϊ 

T5.4 Green Straddle  Carriers 

T5.4 Green Straddle  
Carriers 

T4.2 Integrated Green Hydropower Platform for Port Infrastructure  
T5.5 Green Last Mile  ξ electric  trucks  

T5.5 Green Last Mile  ξ 
electric  trucksϊ 

T5.4 Green Straddle  Carriers 
T5.6 Integration  of other  innovations  in the PIONEERS ports  

T6.2 (T6.2.1, 6.2.2) Modal 
shift  actions  
implementation  

T6.1 Identification and tackling of non -technological barriers for 
modal shift and flows optimization demos  
T6.3 Multimodal flows optimization actions implementation  

T6.3 (T6.3.1, 6.3.2, 6.3.3) 
Multimodal flows 
optimization actions 
implementation  

T6.2 Modal shift actions implementation  
T6.4 Integration of Linked Actions in the PIONEERS framework  
T7.3 Digital Twin 

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

T4.3 Realisation of a hydrogen refuelling infrastructure  
T7.1 Technological and non -technological framework conditions for 
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automated vehicles  digital transformation demos  
T7.3 Digital Twin 

T7.3 Digital Twin T6.3 (T6.3.1, 6.3.2, 6.3.3) Multimodal flows optimization actions 
implementation  
T7.2 (T7.2.1, T7.2.2) Connected and automated vehicles 
T7.4 Intelligent port systems and traffic flows  

T7.4 Intelligent port 
systems and traffic 
flows  

T7.3 Digital Twin 
T7.5 Integration of Digital Transformation Linked Actions in the 
PIONEERS framework  

 

  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   14 

2 ð PIONEERS Scenarios & Use cases 
overview   
2.1 ξ PIONEERS demonstrators by Port  
Table 1 Summary of the demonstrator. (D): Demonstrated; (LA): Linked Action; (TD): Innovation transferred during the project; (TA) 

 
PILLAR 

 
ACTION 

A
nt

w
er

p
 

B
ar

ce
lo

na
 

V
en

lo
 

C
on

st
an

ta
 

 
Clean energy  
production  and 
supply  

Energy  generation  from  water  currents  D NA TA TA 
Hydrogen refuelling  infrastructure  D LA TA TA 
A corridor of modular  docking stations  for  energy containers  D NA D TD 
Battery  Storage  and Smart  Management  of Green Energy in  terminal  
operations  

D LA TD TD 

Hydrogen  heating  for  buildings  D LA TA TD 

 
Sustainable  port  
design  

Local  resource  recovery  for  green,  circular  concrete  D LA LA TA 
Electric  green  last-mile  TA TA D TA 
Green Straddle  Carriers D TA LA TD 

 
Modal Shift  and 
Flows  
Optimization  

IT Platforms  for planning  multimodal  transport  D TD TD TD 
Realizing a modal  shift  in the  commute  of port  employees  D TD LA TD 
Cargo Flow  Optimisation  D TA TD TA 
Multimodal  access to port  using a MaaS platform  NA D NA TD 
Cargo Flow Optimisation  D LA TD NA 

 
 
Digital  
Transformation  

Automated  container  shuttle  solutions  for  port  operations  D TA TD TD 
Automated vessels  D TA TA TA 
Vessel traffic  optimisation  D LA TA TD 
Maritime  5G for  intelligent  vessel  location  TA D TA TA 
Containers  transport  forecast  TA D TA TA 
Digital  Twin  D TD TA TD 
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2.2 ξ PIONEERS Use cases and scenarios per pillar  

    Demonstrator  Demo ID  Demo 
leaders  

Stakeholders  Port  Scenario  Use case 
#No  

Use Case Title  User Req ID 

C
le

an
 e

ne
rg

y 
pr

od
uc

tio
n 

an
d 

su
pp

ly
 

1 Energy 
generation 
from water 
currents  

ClE_EG-01 DEMEYER Port authorities, 
private 
companies with 
port related 
activities  

PoAB Demonstrator scale 
model of an optimized 
hydro turbine for use in 
various environments.  
When the boat arrives, 
the locks need to either 
release water or fill up. 
By doing this, a flow rate 
of water can be 
distinguished from which 
energy can be harvested. 
This energy harvesting 
can be done by 
implementing a hydro 
turbine powered by the 
flow rate. In doing so, the 
goal is to make the 
operations of the lock 
energy neutral  

ClE_UC_01 Combination of 
HydroPower and 
PowerGen, 
leading to a 
proven, end -to-
end soluti on for 
energy 
conversion from 
different water 
currents  

UR_EG_01 
UR_EG_02 
UR_EG_03 
UR_EG_04 
UR_EG_05 
UR_EG_06 
UR_EG_07 
UR_EG_08 
UR_EG_09 
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2 Hydrogen 
refueling 
infrastructure  

ClE_HRI-
02 

PSA/AL  PoAB, Port 
Authorities, All 
relevant 
stakeholders  

PoAB Implementation of a 350 
bar high speed hydrogen 
refueling station on the 
terminal of PSA Antwerp.  

ClE_UC_02 Validate 
operations and 
refueling process 
to ensure the 
refueling 
capacity  is 
adequate for the 
short refueling 
time prerequisite 
of terminal 
vehicles in the 
course of a daily 
shift break  

UR_HRI_01 
UR_HRI_02 
UR_HRI_03 
UR_HRI_04 
UR_HRI_05 
UR_HRI_06 
UR_HRI_07 
UR_HRI_08 
UR_HRI_09 
UR_HRI_10 
UR_HRI_11 
UR_HRI_12 

3 A corridor of 
modular 
docking 
stations for 
energy 
containers  

ClE_MDS-
03 

Engie PoAB, Danser, 
Hutchison Ports  

PoAB, 
Danse
r, 
Hutchi
son 
Ports, 
PoV 

Business case for the 
ŌǹĿŬģƑťŌϔ ƚŤϔ ͆̈́όϔ kà²ϔ
container batteries 
between barges and 
terminals on a specific 
inland waterway 
trajectory  

ClE_UC_03 Develop a 
business case 
that includes: 1. 
The use of 
battery 
containers for 
other 
applications e.g. 
charging points 
for other electric 
assets such as 
trucks or 
handling 
equipment, grid 
stabilization and 
so forth, 2. 
Technical 
adjustments to 

UR_MDS-01 
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the vessel(s), and 
3. Additional 
sources of 
funding for the 
infrastructure 
investments  

4 
  
  
  
  
  

Battery 
Storage and 
Smart 
Management 
of Green 
Energy in 
terminal 
operations  

ClE_BESS-
04 

AET/Envisi
on 

Antwerp Euro 
Terminal 
(demonstration 
site) iEMS (user)  
Grimaldi group  
Wind aan de 
stroom, wind 
energy supplier 
at Port of 
Antwerp -Bruges  
Linea Trovata PV, 
installer PV 
installation  
AirPlus / Atlas 
Copco, Battery 
storage system 
suppliers  

PoAB Maximize the  self -
consumption of Wind 
and Solar energy 
produced on -site 

ClE_UC_04 The EMS and 
battery deployed 
vs the most 
economical 
scenario relying 
on forecast 
models  

UR_BESS_01 
UR_BESS_02 
UR_BESS_03 
UR_BESS_04 
UR_BESS_05 

Electricity Usage 
Economic Optimization 
through arbitrage  

ClE_UC_05 Minimize the 
electricity costs 
for the terminal  

Annual Imported Power 
Peak Reduction (peak 
shaving) and import 
power limitation  

ClE_UC_06 Optimize the 
EMS to reduce 
the annual peak 
power usage to 
avoid additional 
charges. 
Imported power 
constrain in its 
EMS settings, in a 
non-real time, 15 
min control cycle 
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to reduce the risk 
of happening  

Smart electrical load 
scheduling  

ClE_UC_07 Load vs 
production 
forecast, 
consider 
scheduling 
flexible loads to a 
favorable time  

Forecast local electricity 
loads  

ClE_UC_08 Relevant 
operation 
variables to allow 
for an accurate 
forecast for 
improving self -
consumption  

Value stack optimization  ClE_UC_09 Look into 
additional ways 
to make the 
investment case 
for the battery 
more attractive, 
e.g. FCR, grid 
services, etc.  
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5 Local 
resource 
recovery for 
green, circular 
concrete  

SPD_GCC-
05 

VITO, BBRI Sand suppliers, 
concrete 
producers, 
construction 
contractors, 
owners and end -
users (e.g. public 
authorities), 
certification 
authorities  

PoAB Up to 40% replacement 
rate of sand by local 
purified sand  

SPD_UC_01 Produce a large 
batch of green 
concrete from 
recovered fine 
aggregates and 
demonstrate its 
performance and 
durability in a 
new dock.  

UR_GRCC_0
1 
UR_GRCC_0
2 
UR_GRCC_0
3 
UR_GRCC_0
4 

6 Hydrogen 
heating for 
buildings  

SPD_HHB-
06 

PoAB 1.Port of 
Antwerp -Bruges  
2.Cordeel/Imtec
h 
3.Tractebel  
4.Solenco 
5.Remeha 

PoAB Substitution of the 
current heating 
infrastructure (i.e., 
Natural gas) with an 
infrastructure capable of 
utilizing hydrogen as a 
heating source  

SPD_UC_02 Purchase and 
guarding risks of 
changes  
Design , guarding 
the safety 
requirements 
and license to 
build HAZIDS  
Budget, timing 
and quality 
Realization 
Monitoring 

UR_HHB-01 
UR_HHB-02 
UR_HHB-03 
UR_HHB-04 
UR_HHB-05 
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outputs 
pacifications/go
als 
Suppliers main 
products for goal 
requirements  
Validation  
Safety  
Controlling  
Building  
Commissioning  
Supply  

7 Green 
Straddle 
Carriers 

SPD_GSC-
07 

PSAA PSAA-ATS-CMB-
CEPA 

POAB Replace an existing 
diesel -powered straddle 
carrier with a straddle 
carrier where up to 30% 
of hydrogen can be 
injected into the engine  

SPD_UC_03 1. Calibration -  
specific load 
cases for the SC 
to cover several 
engine working 
conditions for 
which dedicated 
tuning is required  
2. 2. Operational  
Driving in normal 
operations with 
and without the 
dual -fuel mode 
activated.  

UR_GSC_1 
UR_GSC_2  
UR_GSC_3  
UR_GSC_4 
UR_GSC_5 
UR_GSC_6  
UR_GSC_7 
UR_GSC_8 
UR_GSC_9 
UR_GSC_10 
UR_GSC_11 
UR_GSC_12 
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8 Electric green 
last-mile  

SPD_eGL
M-08 

FIER/ Eglm  ECT, Container 
terminal 
companies  

PoV Implementation and 
operation of and eTT  

1. 
SPD_UC_04 
 
2. 
SPD_UC_05 

Operation of eTT 
on the container 
terminal  
 
Operation of eTT 
on short haul 
road transport  

UR_eGLM-01 
UR_eGLM-
02 
UR_eGLM-
03 
UR_eGLM-
04 
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 9a IT Platforms 
for planning 
multimodal 
transport  

MS_MMT-
09 

MOSAIC Infrabel, Port of 
Antwerp -Bruges , 
Railway 
Undertakings, 
Shippers, 
Terminals.  

PoAB Rail platform - digitize 
the existing manual 
processes and create 
transparency in the E2E 
supply chain by 
collecting data and 
information  

MS_UC_O1 
MS_UC_02 

Use Case 1: 
Arriving 
company train 
Creating visibility 
of end -to-end 
train planning 
and monitoring 
of an arriving 
train.  
Use Case 2: 
Departing 
company train 
Creating visibility 
of end -to-end 
train planning 
and monitoring 
of a departing 
train. 

UR_IPOAB_0
1 
UR_IPOAB_0
2 
UR_IPOAB_0
3 
UR_IPOAB_0
4 
UR_IPOAB_0
5 
UR_IPOAB_0
6 
UR_IPOAB_0
7 
UR_IPOAB_0
8 
UR_IPOAB_0
9 
UR_IPOAB_1
0 
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9b MS_MIP-
09 

MOSAIC Port Terminals  
Transport 
operators: Lineas  
Freigth  
Forwarders/Logi
stics Service 
Providers/Shipp
ers/Carriers in 
the Port of 
Antwerp 
ecosystem  

PoAB Multimodal Inland 
Planner (MIP)  
 
1. Enhanced route 
planner with estimated 
price information for the 
different route options  
 
---------------------------
------- --------------------
------  
2. Visibility of availability 
and capacity information 
for each transport leg 
and easy access to 
booking and pricing 
processes  

MS_UC_O3 
 
 
--------------
---  
MS_UC_O4 

1.1 Search 
different 
transport routes 
from/to Port of 
Antwerp to  a 
destination or 
from an origin in 
Europe  
1.2 Filter the top 
routes by 
different 
parameters  
 
 
 
-------------------
-------------------
-------------------
-------------  
2.1 The user can 
select a route 
and check the 
availability and 
capacity to see 
why the ro ute is 
available or not, 
and in case it is 
available to 
qualitative see 
which the 
availability is  
2.2 The user has 
mechanisms to 

UR_MIP_01 
UR_MIP_02 
UR_MIP_03 
UR_MIP_04 
UR_MIP_05 
UR_MIP_06 
UR_MIP_07 
UR_MIP_08 
UR_MIP_09 
UR_MIP_10 
UR_MIP_11 
UR_MIP_12 
UR_MIP_13 
UR_MIP_14 
UR_MIP_15 
UR_MIP_16 
UR_MIP_17 
UR_MIP_18 
UR_MIP_19 
UR_MIP_20 
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book a route 
when there is 
availability  
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10 Realizing a 
modal shift in 
the commute 
of port 
employees  

MS_MSC-
10 

ANT Port of Antwerp -
Bruges , Chamber 
of Commerce, 
port companies 
(employers and 
employees).  

PoAB Utilize the multimodal 
availability presented in 
the Smart ways to 
Antwerp  

MS_UC_O5 Port companies 
participating  
at the employers' 
approach  

UR_MSC_01 
UR_MSC_02 
UR_MSC_03 
UR_MSC_04 
UR_MSC_05 

11 Cargo Flow 
Optimisation  

MS_CFO-
11 

MJC2 TCT Willebroek  
Procter&Gamble  
Venlo  
Danser 
Port of Antwerp -
Bruges  

TCT 
Willeb
roek  
but 
other 
stakeh
olders 
may 
well 
be 
users 
also. 

 
Scenario 1: Normal 
scheduled services  
Scenario 2: Dynamic 
optimization of capacity 
utili zation  

MS_UC_O6 Containers to 
move to/from 
Antwerp, via 
Willebroek TCT 
on Danser 
vessels, all with 
differing 
priorities and 
time constraints.  

UR_CFO _01 
UR_CFO _02 
UR_CFO _03 
UR_CFO _04 
UR_CFO _05 
UR_CFO _06 
UR_CFO _07 
UR_CFO _08 
UR_CFO _09 
UR_CFO _10 



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   26 

12 Multimodal 
access to port 
using a MaaS 
platform  

MS_MaaS-
12 

ACASA Port Authority of 
Barcelona, 
operators, cruise 
lines 

PoB Instead of booking a taxi, 
travelers can use the 
CityTrips  platform  that 
allows access to all 
mobility services in the 
city from one single 
interface under normal 
passenger flow (no 
COVID or travelling 
restrictions  
+ no limitations of cruises 
in the Port of Barcelona)  

MS_UC_O7 1. Start/end of 
cruise  
2. Exploring the 
city from the boat  

UR_MaaS_1  
UR_MaaS_2  
UR_MaaS_3  
UR_MaaS_4  
UR_MaaS_5  
UR_MaaS_6  
UR_MaaS_7  
UR_MaaS_8  
UR_MaaS_9  
UR_MaaS_10 
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13 Cargo Flow 
Prediction  

MS_CFP-
13 

MOSAIC 2. Port Terminals  
3. 
Rail/Barge/Shor
t-sea/Truck 
operators  
4. Freight 
Forwarders/Logi
stics Service 
Providers/Shipp
ers/Carriers in 
the Port of 
Antwerp 
ecosystem  

PoAB 1. Containers flows 
analysis and 
understanding patterns 
of container movements  
 
2. Prediction of transport 
availability at 
short/medium notice  
 
3. Prediction for next 
mode of transport for a 
container based on 
historical data  

 
MS_UC_O7 
MS_UC_O8 
MS_UC_O9 
MS_UC_10 
MS_UC_11 
MS_UC_12 

1.1 redefinition of 
dashboard 
parameters  
1.2 Container 
flows dashboard 
visualization"  
2.1 Specific daily 
details of 
transport 
availability  
2.2 Suggestions 
for demand 
consolidation"  
3. Prediction for 
next mode of 
transport for a 
container based 
on historical data  

UR_CFP_1 
UR_CFP_2   
UR_CFP_3 
UR_CFP_4 
UR_CFP_5 
UR_CFP_6 
UR_CFP_7  
UR_CFP_8 
 UR_CFP_9 
UR_CFP_10 
UR_CFP_11 
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14 Automated 
container 
shuttle 
solutions for 
port 
operations  

DT_ACSS-
14 

AKKA MPET, 
Medrepair, PoAB, 
VDL, AKKA, 
person nel 
involved in 
operations which 
are taking place 
simultan eously. 

PoAB Automated container 
shuttle between two 
terminals in the port of 
Antwerp (i.e., S11 and 
K1742).  

DT_UC_O1 Automate 
electric vehicles, 
connected to the 
digital 
infrastructure, 
and safety test 
the 
implementation 
in close 
cooperation with 
the terminals  

UR_ACSS-01 
UR_ACSS-02 
UR_ACSS-03 
UR_ACSS-04 
UR_ACSS-05 
UR_ACSS-06 

15 Automated 
vessels 

DT_AV-15 SEAFAR Seafar, Port of 
Antwerp -Bruges , 
Ship Owner 
(DASER), 
Authority.  

PoAB Scenario 1: Network 
monitoring and testing  
 
Scenario 2: Object 
detection monitoring  

DT_UC_O2 
DT_UC_O3 

1. Development 
and 
implementation 
of Wi -Fi/ LTE or 
alternatives  
 
2. Installing 
hardware on the 
vessels that will 
have the 
capacity , in 
combination with 
software and 
Machine 
Learning, to 
detect objects in 
the near vicinity 
of the vessel and 
alarm the captain  

UR_AV_01  
UR_AV_02 
UR_AV_03 
UR_AV_04 
UR_AV_05 
UR_AV_06 
UR_AV_07 
UR_AV_08 
UR_AV_09 
UR_AV_10 
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16 Vessel traffic 
optimisation  

DT_VTO-
16 

MACOMI Traffic 
controllers, Port 
designers  

PoAB Optimize the traffic 
flows of vessels and 
reduce the waiting 
times in the port (area)  
1. Long-term simulations 
e.g. new locks or 
terminals.  
 
2. real-time support by 
evaluating vessel 
movements, lock 
operations, and 
identifying traffic 
capacity problems.  

DT_UC_O4 1. Evaluate vessel 
movement  
2. Evaluate lock 
operations  
3. Identify traffic 
capacity 
problems  

UR_VTO-01 
UR_VTO-02 
UR_VTO-03 
UR_VTO-04 
UR_VTO-05 
UR_VTO-06 
UR_VTO-07 

17 Maritime 5G 
for intelligent 
vessel 
location  

DT_M5G-
17 

PoB Port (of 
Barcelona) 
authority  
Pilot  
Traffic operators  
Vessel master  
Tug boat 
operator  
Moorer(s) 

PoB Implementation of a 5G 
network in the port area 
of Barcelona  

DT_UC_O5 Selection of the 
workspace area, 
the deployment 
of the 5G 
network nodes, 
the installation of 
the cameras and 
edge servers, 
and finally, the 
realization of the 
complete 
solution cycle  
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18 Containers 
transport 
forecast  

DT_CTF-
18 

MOSAIC 1. PoAB Port 
authority  
2. SMEs truck 
transport planner  
3. SMEs in the 
Port of Barcelona 
ecosystem  
4. Truck Drivers: 
truck  

PoB 1. Prediction of demand 
visualisation  

DT_UC_O6 
DT_UC_O7 

1.1. Dashboard of 
demand 
prediction  
1.2. Details of 
daily prediction  

UR_CTF_01 
UR_CTF_02  
UR_CTF_03  
UR_CTF_04  
UR_CTF_05  
UR_CTF_06  
UR_CTF_07  
UR_CTF_08  
UR_CTF_09  
UR_CTF_10  
UR_CTF_11  
UR_CTF_12  
UR_CTF_13  
UR_CTF_14  
UR_CTF_15  
UR_CTF_16  
UR_CTF_17  
UR_CTF_18  
UR_CTF_19  
UR_CTF_20  
UR_CTF_21  
UR_CTF_22 

2. Automatic optimisation 
of routes  

 
DT_UC_O8 
DT_UC_O9 
DT_UC_10 

2.1. Automatic 
proposal of a 
Transport Order 
assignment  
2.2. Confirmation 
of a Transport 
Order 
assignment  
2.3. Algorithm 
preferences 
definition  

19  Digital Twin  DT_DT-19 IMEC SMEs, Transport 
organizations  

PoAB Scenario 1: Vessel Traffic 
Management  

DT_UC_11 1. Short-term 
traffic predictions  

UR_DT_01 
UR_DT_02 
UR_DT_03 
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   Scenario 2: Emissions 
Monitoring  

DT_UC_12 
DT_UC_13 
DT_UC_14 

2.1 Map 
emissions 
associated to 
Scope 1 and 2 
2.2 map actual 
running projects 
impact on CO2 
emissions  
2.3 Display what-
if scenarios of 
potential future 
projects  

UR_DT_04 
UR_DT_05 
UR_DT_06 
UR_DT_07 
UR_DT_08 
UR_DT_09 
UR_DT_10 
UR_DT_11 
UR_DT_12 
UR_DT_13 
UR_DT_14 
UR_DT_15 
UR_DT_16 
UR_DT_17 
UR_DT_18 

 
 
Scenario3: Energy 
management  

DT_UC_15 3. Modal shift 
from port to 
hinterland from 
trucks to 
barge/rails  

UR_DT_19 
UR_DT_20 
UR_DT_21 
UR_DT_22 
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3 ξ User Requirements Extraction 
Methodology  
In this chapter requirements coming from User Scenarios of each Demonstrator  are collected 
and classified. A common methodology for the User Requirements extraction is presented as 
well . 

 

The starting point is represented by the identified User Needs that  have been in Task 3.2 such 
ģǈϔôǈŌǀϔàǜǀǳŌǺǈΩϔAŌǈƄϔØŌǈŌģǀĿŬϔģĿǔűǳűǔǺΩϔ^ƚĿǜǈϔ_ǀƚǜƽǈόϔűƑƽǜǔǈϔģƑņϔôǈŌǀϔàĿŌƑģǀűƚǈϔņŌŤűƑűǔűƚƑήϔ
Some relevant parameters have been used for the User  & Requirements identification in order 
to provide all relevant information that ar e able to improve (and best describe) a specific User 
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Requirement (e.g: Unique ID, Classification, Data Need, Physical Material Need, Prioritization, 
etc.). 

The User Requirements are classified as Functional and Non -Functional:  

Functional:  specifies someth ing th e system should do (specific system functionality), thus 
ǈŌǀǳűĿŌǈϔǔŬģǔϔǔŬŌϔ~~όǈϔűƑƑƚǳģǔűƚƑǈϔǈŬƚǜƇņϔƽǀƚǳűņŌϔλŌήťΨϔŬƚǴϔǔŬŌϔűƑƑƚǳģǔűƚƑδǈǺǈǔŌƏϔǈŬƚǜƇņϔǀŌģĿǔϔǔƚϔ
particular inputs or how the system should behave in particular situations).  

NON-Functional:  describes how the system works (performance, time, throughput, utilization, 
scalability, capacity, availability, reliability, security, regulatory, data integrity, interoperability, 
usability, etc.). In other words, constraints on the services or functions o ffered by the 
innovation/system (e.g: timing constraints, constraints on the develop ment process, standards, 
etc.). 

In case of NonξFunctional requirements (if any), a further categorization will be used, depend ing 
on the specific Scenario:  

Χ Implementatio n Requirements  

Χ Standards Requirements  

Χ Interoperability Requirements  

Χ Security Requirements  

Each User Requirement comes from the related Demonstrator όǈϔàĿŌƑģǀűƚs and it is associated to 
the relative innovation to be implemented.  
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A classification of t he requirement to a specific category is  also done in order to make the 
contribution t o the objectives of the project clear.  

For this purpose, the template below has been distributed among  involved Demonstrators and  
several requirements have been collected.  

Table 2 PIONEERS Template Demonstrator Description Card 

Demonstator  

ID Name  

Description  Short description of the demonstrator  

Objectives  The objectives of the demonstrator and their link to the project 
objectives  

Actors (system actor or 
natural persons)  

Systems and persons that are involved  

Setting / context                Where the demonstrator takes place  

Assets  Possible assets required for the execution of the demonstrator  

Data  Possible data required for the execution of the demonstrator  

Audience Groups  Stakeholders that are involved/affected by the execution of the 
demonstrator  

Registration  Date  Date of demonstrator description  
 

Table 3 PIONEERS Template User requirement card (one for each unique requirement) 

Attribute  Description  
User Requirement 
Unique ID  

A unique  ID of the requirement, following the format 
UR_Demonstrator_X  where Demonstrator = the demonstrator to 
which the requirement applies,  _X= an ascending enumeration of the 
UR.  

Functional or Non -
Functional  

A classification of the requirement to functional and non -functional 
(F or NF). ** 

Type of Non -Functional 
Requirements  

For non-functional requirement s to further categorize them to 
Legal/Regulatory/Security/Privacy Requirements.  

Classification of 
Requirement  

A classification of the requirement to a specific category in order to 
make clear the contribution to the objectives of the project.  

¶ Sustainability  
¶ Operational Efficiency  
¶ Legal/Regulatory  

Title  A title of the requirement.  
Description (3 -4 lines)  A short description of the requirement.  
Data Need  In case there is a need of  specific data to accomplish the 

requirement, it has to be specified (If yes, specify).  
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Table 4 PIONEERS Template Technical Requirement Card (one per TR) 

 

For each demonstrator,  several scenarios are presented with the corresponding list of 
requirements for a correct implementation of the specific PIONEERS demonstrators.  

 

Finally, a custom Requirement Traceability Matrix (RTM) is presented. The purpose of t he RTM is 
both to ensure that all requirements defined for a system are tested and that requirements are 
not lost during the validation process. In our case the RTM will be represented by an inventory of 
port requirements characterized by:  

Physical Material 
needed  

In case there is a need of physical material to accomplish the 
requirement, it has to be specified  (If yes, specify). 

Prioritization  Must, Should, Could, Out of scope  

Work Package  The related WPs to which the requirement applies  (WPx or Cross-
WP). 

Dependency  In case of a direct dependency to another requirement, it has to be 
specified.  

Conflicts  Any conflicts with URs of the same or different demonstrator  

Attribute  Description  
Unique ID  A unique of the requirement, following the format 

TR_Demonstrator_X  where Demonstrator = the demonstrator to 
which the requirement applies,  _X= an ascending enumeration of the 
UR. 

Type  A classification of the requirement to functional and non -functional 
(F or NF). ** 

Priority  Must, should, could, out of scope  

Category  A classification of the requirement to a specific category in order to 
make clear the contribution to the objectives of the project.  

Description  A title of the requirement.  

Rationale  A short description of the requirement.  

Relevant User 
Requirement(s)  

In case there is a need of specific data to accomplish the 
requirement, it has to be specified (If yes, specify). 

Dependencies  Dependencies with other TRs  

Relevant WP  The related WPs to which the requirement applies  (WPx or Cross-
WP). 

Comments  A further comment that needs to be included  
Owner  Responsible entity to monitor the implementation of the TR  
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¶ Requirement ID  λǜƑűƿǜŌϔkAϔŤƚǀϔǔŬŌϔǀŌƿǜűǀŌƏŌƑǔόǈϔűņŌƑǔűŤűĿģǔűƚƑμ; 
¶ Title (specify the Title of the requirement);  
¶ Description (a short description of the requirement)  
¶ Requirement Description (a short description of the requirement);  
¶ Requirement Type (classification of the requirement in itself) ; 

 

The RTM, together with the complementary information coming from the Scoping documents 
(WP3 ξ D3.4-D3.7), will be a living document providing  a full set of data related to the 
requirements for each demonstrator  and will be used as the input for the WPs to follow (WP4 -
WP7) and for WP8 ξ Co-transferability of results.   The matrix will  be subject to continuous 
updates, when necessary, in relation to the evolution/integration of each scenario.  

  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   37 

4 ξ PIONEERS User Requirements  
4.1 ð Clean energy production and supply  

4.1.1 ξ Energy generation from water currents user requirements  
In 2017 De Meyer NV developed a turbine for the Kallo Lock in the PoA B, in order to demonstrate  
the potential of generating electricity from the water current in the lock. During extensive on -site 
tests the installation proved to perform above expectation. From this experience, De Meyer 
matured a turbine concept (Hydropower - patent granted) that co uld be further developed into 
various operational applications while also developing an energy efficient axial -flux 
engine/generator (PowerGen ξ patent pending) that will complete the turbine with the ability to 
connect it to the grid and thus provide elec tricity. PIONEERS will demonstrate the combination of 
HydroPower and PowerGen that leads to a proven, end -to-end solution for energy conversion 
from different water currents with the name of Green Hydropower Platform. Moreover, PIONEERS 
will develop a moni toring cockpit to oversee the various installations and provide predictive 
analysis of the installation and predictive maintenance monitoring. This demo will investigate the 
ƽƚǈǈűľƇŌϔűƑǔŌťǀģǔűƚƑϔƚŤϔǔŬŌϔÕƚǀǔόǈϔƏģƑģťŌƏŌƑǔϔǈǺǈǔŌƏǈϔǴűǔŬϔǔŬŌϔŌƑŌǀťǺϔĿƚƑǳŌǀǈűƚƑϔűnstallation to 
achieve an optimal balance between the highest energy output and the operational conditions 
of the infrastructures.  

 

Figure 1: Overview of water flow in a lock 
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Structured demonstration description and relative user  requirements  are formalized based on 
the project template and presented in Annex  7.1 ξ Energy generation from water currents user 
requirements  

4.1.2 ξ Hydrogen refuelin g infrastructure  
AL and PSAA plan to demonstrate a 350 bar high speed Hydrogen Refuelling Station (HRS) for 
straddle carriers. This demonstration would be the first of its kind, requiring innovation on the 
technical and operations side. High speed is neede d to ensure the straddle carriers can be 
refuelled during a daily shift break of 30 minutes. The required speed in combination with the 
capacity for this heavy -duty application. The operations and refuelling process will be validated 
during this demonstrat ion. Furthermore, the HRS can also serve as a refuelling station for other 
transport modes like trucks and barges . 

 

Figure 2: Preliminary HRS Setup 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex  7.2 ξ Hydrogen refueling infrastructure . 

4.1.3 ξ A corridor of modular docking stations for energy 
containers  
Inland navigation is crucial for the accessibility and sustainability of ports and inland ports. 
However, the IWT fleet lasts much longer compared to trucks and therefore innovates less 
quickly e.g., in the field of alternative energy sources. In order for inland navigation to attain the 
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emission reduction goals put forward by the EC, it is crucial that alternative fuels for barges are 
not only being developed in a short term, but that the y are also implemented on a larger scale in 
the coming years. One of the alternatives developed in the short term is electric propulsion based 
on battery technology through  the realization of a docking station for battery containers for 
barges in the PoA B. íŬŌϔǈǔģǔűƚƑϔǴűƇƇϔǀŌĿŬģǀťŌϔ͆̈́όkà²ϔĿƚƑǔģűƑŌǀǈϔŤűƇƇŌņϔǴűǔŬϔƇűǔŬűǜƏ-Ion energy 
carriers, these containers are then placed in the cargo space and linked to the electric propulsion 
system of the barge. This means the barge is zero emission and without noise. Th ese energy 
containers are future proof, this means ready for hydrogen or other energy carriers. Once the 
ľģǔǔŌǀǺϔűǈϔϋŌƏƽǔǺόϔĿƚƑǔģűƑŌǀϔĿģƑϔľŌϔǜƑƇƚģņŌņϔģƑņϔģϔƑŌǴϔĿŬģǀťŌņϔľģǔǔŌǀǺϔĿƚƑǔģűƑŌǀϔĿģƑϔľŌϔƇƚģņŌņϔ
at the same time. The modular docking station, in the st andard design, is able to charge two such 
battery containers simultaneously. Barges will not have to wait for the container to be charged, 
ǔŬŌǺϔĿģƑϔņűǈĿŬģǀťŌϔǔŬŌϔϋŌƏƽǔǺόϔĿƚƑǔģűƑŌǀϔģƑņϔƇƚģņϔģϔĿŬģǀťŌņϔƚƑŌϔģǔϔǔŬŌϔǈģƏŌϔǔűƏŌήϔkƑϔģņņűǔűƚƑΩϔ
the charging process c an be linked to other functional processes such as grid stabilization and 
cover the needs of other users like e -trucks or port equipment.  

 

Figure 3: A new energy concept for inland shipping 

 

Structured demonstration description an d relative user requirements are formalized based on 
the project template and presented in Annex  7.3 ξ A corridor of modular docking stations for 
energy containers . 
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4.1.4 ξ Battery Storage and Smart Management of Green Energy 
in terminal operations  
Triggered by the energy transition, the interest and sales of EVs has gone up and will be going 
up even more. This is something that is already noticeable in the AET, when lo oking at the 
ƽŌǀĿŌƑǔģťŌϔģƑņϔƑǜƏľŌǀǈϔƚŤϔƑŌǴϔGċǈϔģǀǀűǳűƑťϔģǔϔǔŬŌϔǔŌǀƏűƑģƇήϔíƚϔťŌǔϔǔŬŌϔGċόǈϔǀŌģņǺϔŤƚǀϔŤǜǀǔŬŌǀϔ
shipments these cars require an initial charging operation. For this, a series of 60 mobile EV 
charging points have been already purchased as well as  a mobile power generator. An important 
optimization would be a smart energy management and tracking system, to be able to invoice 
the respective clients of the terminal as well as the other users of the energy. PIONEERS will 
demonstrate charging of incomi ng EVs and managing peak loads on an 24/7 basis with green 
generated energy coming from intermittent energy sources with minimal impact on the local grid 
and maximization of the usage of green energy. The system will monitor and analyse the power 
generatio n of the installed wind turbines and forecast their day -ahead future production and the 
power needed for the upcoming EVs to charge. By connecting the EV -chargers, the Battery 
Energy Storage System (BESS) and local grid metering to an AIoT platform creates  a complete 
intelligent Energy Management System (iEMS) with monitoring and optimization potential for the 
AET terminal in the port. This demo will also provide insights and validate the business case and 
its boundaries . 

 

Figure 4: EMS Optimisation Engine 
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Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.4 ξ Battery Storage and Smart Management of 
Green Energy in terminal operations . 
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4.2 ξ Sustainable port design  

4.2.1 ξ Local resource recovery for green, circular concrete  
The construction of new concrete port infrastructure requires  large volumes of fine and coarse 
aggregates. Instead of relying on natural resources sourced from distant locations (e.g. imported 
sand from Germany, the Netherlands or the Belgian continental shelf), a substantial part of the 
fine aggregates can be local ly sourced by the recovery of fine construction aggregates from the 
large available volumes of excavated (sub)soil materials. This demonstration targets a minimum 
replacement of 40% of the sand aggregate in concrete by locally recovered excavated materials  
while maintaining concrete performance and durability (service life).  

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex  7.5 ξ Local resource recovery for green, circular 
concrete . 
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4.2.2 ξ Hydrogen heating for buildings  
In the framework of reali zing its ambitious CO2 emission reduction goals (buildings -92% by 2030 
comp ared to 2005), Port of Antwerp -Bruges  together with Tractebel has evaluated the potential 
of hydrogen as energy carrier to cover the thermic energy needs of a (port) building. The study 
showed the enormous potential in terms of emission reductions and the technical feasibility, but 
also uncovered issues in cost -efficiency for this kind of demo scale application. However, this is 
a necessary step in order to kickstart the market and allow larger scale applications. For example, 
recently hydrogen panels were announced as a breakthrough innovation by the University of 
Leuven. These kinds of panels could be placed on any building, covering (part of) its energy 
needs through locally produced green hydrogen. However, these kinds of innovations are not 
ready for ma ss production yet, so remain expensive niche products, while on the other hand there 
are not enough large -scale applications for the building sector.  

 

Figure 5: Hydrogen heating for buildings 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex  7.6 ξ Hydrogen heating for buildings . 
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4.2.3 ξ Green Straddle Carriers  
Hydrogen as alternative fuel for straddle carriers will be tested with the scope of reducing GHG 
emissions, investigating the feasibility from a technical, safety and regulation point of view, to 
learn if dual fuel technology ca n be used as a transition technology to a full hydrogen straddle 
carrier and evaluate the performance in supervisory mode, meaning without making any changes 
to the engine control, with the potential to displace up to 30% of hydrogen during operations. 
Also, the demonstrator will evaluate the maximum amount of hydrogen that can be stored on the 
straddle carrier. Moreover, PSA will test the maximum amount of hydrogen that can be added to 
an operational straddle carrier when tuning the timing of the motor con troller (>80%). The straddle 
carriers also need to be fue lled during the shift break, so many parallel connections are needed 
that can supply hydrogen at high rate and unsupervised. Such an installation would be unique in 
its kind due to its size, capacity  and autonomy. Although most technology required is existing, it 
is the integration that will be studied and verification of the complete hydrogen tanking system 
by AL. Secondly, different charging interfaces will be investigated and tested for full electr ic 
straddle carriers, an alternative zero -emission solution for straddle carriers. This involves testing 
of new robotic interfaces that support high power transfer (>500kW), high misalignments, and 
quick connection/disconnection times to allow opportunity charging (many short charging 
intervals). 

 

Figure 6: Green Straddle Carriers 
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Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.7 ξ Green Straddle  Carriers. 

4.2.4 ð Electric green last -mile  
Currently most of the on -site logistics movements in the PoV are executed by heavy diesel -
powered vehicles, which run in multiple shifts, and therefore play an important role in local air 
pollution and CO2 emissions in the port. Therefore, facilitating the shift to zero emission solutions 
is of key importance. A key aspect is the realisation of sufficient CPs with the right technical 
requirements on strategic locations. Under PIONEERS a zero-emission terminal tractor and a CP 
will be demonstrated as a first step towards further greening of the fleet and related port 
equipment. Additionally, the charging infrastructure will be made ready for use also by other 
equipment/vehicles. To be most flexible, a battery storage system will also be added to the 
recharging infrastructure. This way there will be a lower impact on the electricity grid, it will be 
possible to store renewable energy and grid balancing opportuniti es are enabled. The battery 
storage system will slowly charge via the grid connection and will be capable of quickly charging 
the terminal tractor (and other machines and vehicles). This way the utilisation potential of the 
vehicles is optimised.  

 

 

Struct ured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex  7.8 ξ Electric green last -mile . 
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4.3 ξ Modal Shift and Flows Optimization  

4.3.1 ξ IT Platforms for planning multimodal transport  
This demo will implement a set of IT solutions that will accelerate the transition towards 
environmentally friendly transport modes, with rail and barge as the main focus. Those platforms 
will help to efficiently plan container transport through the PoA B (hinterland as well as foreland 
trajectory). The Multimodal Inland Planner (MIP) is a software tool that gives a complete overview 
of the most efficient connections from the port to its hinterland by rail, barge, truck and shortsea. 
This solution was firstl y developed during COREALIS and the objective of PIONEERS is to improve 
and scale -up this solution by means of new features that improve user experience and enhance 
the use of sustainable transport modes. The connection information will be upgraded to incl ude 
all the inland and foreland connections, it will add information in real -time with regard to capacity 
and availability of containers and integrate and visualize the outputs from the Cargo Flow 
Prediction tool in order to provide transportation mode and  schedule recommendations to the 
shippers. The Rail Platform is a supporting IT tool to manage and follow up the flows of rail 
transport. This platform should lead to greater transparency in the logistics chain and support the 
management of rail transport in cooperation with all stakeholders, it will benefit from advantages 
of digitalisation, operational improvements and more efficient transport. The Connectivity 
Platform offers a search engine that will present the most efficient logistic chain, resulting in as 
little intra -port transport as possible focussing on the modal shift to rail and barge. With this 
improvement the ship time at the port is minimised, enabling efficient and automated logistics 
chains and multimodal inter -connections. Moreover, will p rovide carriers with extra information 
regarding administrative obligations.  
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Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.9 ξ IT Platforms for planning multimodal transport  

4.3.2 ξ Realizing a modal shift in the commute of port employees  
The city of Antwerp (within the programme Smart Ways to Antwerp) supports companies with  
more than 20 employees in Antwerp to develop a smart and sustainable mobility policy for their 
employees. This programme focuses on commuter transport and contributes to the overall goal 
of the Antwerp region to achieve a modal split of 50/50 and long -term behavioural change. This 
approach was implemented as part of the European project CIVITAS PORTIS and proved to be 
effective and successful. This demo will build upon this approach and will develop a smart and 
sustainable mobility policy for employees wor king in the port area, focusing on soft measures to 
change/influence mobility behaviour. Creating insight in the financial and environmental benefits 
of a modal shift for commuting, offering mobility scans and providing the possibility to test 
alternative mobility solutions. The measures that will be applied are: (i) Mobility scan: Based on 
the home and work location(s) of the employees the current travel behaviour is mapped. Then a 
set of mathematical rules is applied to see the potential for changed behav iour towards 
alternative solutions for the car. (ii) Flexworking scan: online tool that helps companies gain insight 
and provides recommendations into the potential of flexible working (working from home, 
flexible working hours, flex desk, satellite office s, coworking spaces, etc.). (iii) Test offer of 
sustainable transport modes: set out a test offer for their employees, consisting of bike, electric 
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bikes, speed pedelecs, folding bikes, shared bikes, train, tram, bus, water taxi (iv) Multimodal route 
plann er: multimodal travel planner, incorporating all mobility solutions available.  

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.10 ξ Realizing a modal shift in the commute of 
port employees  

4.3.3 ξ Cargo Flow Optimisation  
PIONEERS will demonstrate seamless and highly efficient green logistics operations for 
integrated sea/river -port -hinterland connections to massively enhance shift to greener modes. 
The specific focus for this project will be increased and more efficient us e of barge transport 
ľŌǔǴŌŌƑϔČűƇƇŌľǀƚŌƄΩϔċŌƑƇƚϔģƑņϔ ƑǔǴŌǀƽΩϔģƑņϔƇƚĿģǔűƚƑǈϔűƑϔǔŬŌűǀϔűƏƏŌņűģǔŌϔǳűĿűƑűǔǺϔǈǜĿŬϔģǈϔÕБ_όǈϔ
major Mechelen site, which will act as the shipper for this demonstrator. The major innovation will 
be a new AI -based Cargo Flow Optimisatio n operational scheduling solution. This will build on 
previous successes in projects like SYNCHRO -NET and ePIcenter but will also contemplate 
enhanced algorithms which exploit the new flexibility and benefits of the automated vessels, e -
barges and e -trucks  which are contemplated in PIONEERS. Major components include a 
Sustainable Inland Waterway Operations Optimiser to be used operationally by TCT Willebroek 
ǔƚϔģǜǔƚƏģǔűĿģƇƇǺϔǈĿŬŌņǜƇŌϔģƑņϔƏģƑģťŌϔÕБ_όǈϔűƏƽƚǀǔδŌǹƽƚǀǔϔƏƚǳŌƏŌƑǔǈϔǳűģϔľģǀťŌγϔģǈϔǴŌƇƇϔģǈϔ
Synchro -mod al Logistics Scheduling Algorithms which dynamically switch consignments 
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between modes based on real -time data and events, and take account of new Gateway Access 
Point Network concepts for barges in congested waterways. In summary this demonstrator will 
show how green transport solutions such as automated e -barges and e -trucks, combined with 
sophisticated Digitalisation and Artificial Intelligence technology, come together to create Green 
Hinterland Logistics Operations, reducing congestion, costs and envir onmental impact while 
increasing efficiency and service.  

 

Figure 7: Cargo Flow Optimiser 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.11 ξ Cargo Flow Optimisation  

4.3.4 ξ Multimodal access to port using a MaaS platform  
When tourists from cruises arrive perceive that the port area is isolated and walki ng distances to 
public transport are long. In addition, tourists are not familiar with the city and its transport system 
and the offered mobility services. Thus, private motorized vehicles and taxis have an important 
share on modal split in cruise -passenge rs that arrive to Barcelona. Those modes are perceived 
as the easiest, fastest and most comfortable. Despite that perception, an increasing number of 
tourists prefer to walk to the city or to public transport connections, moreover new sharing 
mobility mean s present an opportunity for personal mobility as they offer flexibility. PIONEERS 
proposes to bring closer MaaS services to tourists through CityTrips a MaaS Mobility Platform 
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developed by ACASA that will help users to move to their destination in an easy  way. CityTrips 
allows access to all mobility services in the city, compatible with devices working with Galileo, 
which gives a more accurate signal and facilitate identification of available modes and their exact 
location. The pilot proposes to investigat e what are the requirements for tourists to use a such an 
APP and how the tool can help to reduce car  dependency and individual motorized accessibility 
to ports . 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.12 ξ Multimodal access to port using a MaaS 
platform  

4.3.5 ξ Cargo Flow Prediction  
This demo will build upon the Cargo Flow Prediction (CFP) model developed in COREALIS 
project. The CFP predicts the container destination and mode of transport b y means of historical 
and real -time data using Machine Learning techniques. The accuracy of predicting cargo 
operations contributes to the planning and control in port terminals and increases reliability and 
resiliency of port operations in an ecosystem wi th high uncertainties and a turbulent and ever -
shifting demand. The aim of PIONEERS is to turn into a robust and scalable software the ML model 
and implement user -friendly dashboards for the use of shippers, carriers and port authority to 
visualize differe nt operational and strategical scenarios. These dashboards will provide 
customised dynamic visualizations and reports of the potential outcomes with the purpose of 
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extracting the maximum value from the available inbound and outbound information of 
containe rs. 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.13 ξ Cargo Flow Prediction  
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4.4 ð Digital Transformation  

4.4.1 ξ Automated container shuttle solutions for port operations  
As part of common port activities, semi -trailers often need to be shifted inside a facility area for 
internal transfer or to load/unload external cargo. Th ese shifts are currently performed by a 
dedicated manually driven fleet of vehicles, which operate according to real -time logistic 
constraints. The modus operandi is as following: (i) receive a mission; (ii) meet the targeted semi -
trailer; (iii) couple the  tractor unit and the semi -trailer; (iv) drive to the desired destination and (v) 
perform backward manoeuvres to accurately park the semi -trailer at its destination. In order to 
optimise these operations and reduce their carbon footprint, AKKA and VDL aim at developing 
and deploying a system that is able to cover this scope autonomously, without human 
űƑǔŌǀǳŌƑǔűƚƑΩϔǴűǔŬűƑϔģϔĿƚŬŌǀŌƑǔϔťƇƚľģƇϔω~ƚťűǈǔűĿϔģǈϔģϔàŌǀǳűĿŌϊϔǈƚƇǜǔűƚƑ. 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.14 ξ Automated container shuttle solutions for 
port operations  

4.4.2 ξ Automated vessels  
PIONEERS will demonstrate remotely operated automated vessels, which are controlled from 
the Shore Control Centre where a captain can supervise several vessels at the same time. The 
vision is to disrupt waterborne transportation services and unlock its pot ential as a green 
alternative for traditional shipping and road transport. Automated Vessels present an answer to 
many environmental and logistics challenges and their commercialization is expected to have 
major effects on waterborne safety, efficiency and  sustainability. The reduced OPEX & CAPEX of 
ǜǔƚƏģǔŌņϔċŌǈǈŌƇǈόϔǀŌņǜĿŌǈϔľģǀťŌϔǔǀģƑǈƽƚǀǔϔĿƚǈǔǈϔģƑņϔƏģƄŌǈϔǈĿŬŌņǜƇŌǈϔƏƚǀŌϔŤƇŌǹűľƇŌϔģƑņϔ
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adaptable to customer demand and port volumes/capacity. The AVs use satellite and onboard 
sensor data for precise positionin g (Galileo/camera/lidar/3DSonar); 5G or other Wi -Fi/LTE 
alternatives for communication; and ML for perception of the local environment and for efficiency 
and safety in control. The ultimate aim is to provide technology that can support completely 
unmanned and AVs and barges of maximum 55m length and 650 ton, and for reduced -crew 
vessels of up to 135 m length. The SEAFAR technology will be installed on a DANSER barge and 
trialled along waterways between Antwerp, Willebroek and Venlo.  

 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.15 ξ Automated vessels  

 

4.4.3 ξ Vessel traffic optimisation  
Vessels spend a lot of time waiting not only during their port stay but also when calling at the 
port. The PoA is situated far inland and vessels need to sail 64 nautical miles inland after taking a 
sea pilot at the pilot st ation. This causes pollution, costs and potential safety issues. Safe and 
fluent traffic flow requires a lot of careful but also flexible planning taking into account the ever -
changing conditions. To minimize the waiting times for vessels two new technolog ies will be 
developed into the MACOMI platform:  

The Optimal lock planning. The objective here is to find a balance between maximizing the 
capacity of locks and waiting times of vessels. Taking into account the necessary bridge 
alignment for smooth traffic in the port.  
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¶ ~ƚĿƄǈϔĿģǜǈŌϔģϔƇƚǔϔƚŤϔņŌƇģǺϔŤƚǀϔǔŬŌϔǳŌǈǈŌƇǈϔűƑϔŌƑǔűǀŌϔǔǀģŤŤűĿϔƽǀƚĿŌǈǈήϔíŬŌǀŌόǈϔģϔƑŌŌņϔǔƚϔƏģƄŌϔ
a good planning to use the capacity of locks more efficiently.  

¶ Many vessels need to make use of the locks: sea going vessel, feeders, barges and 
tugbo ats. 

¶ Interactions between locks, there are several locks and often operated independently 
from each other.  

¶ íŬŌϔĿģƽģĿűǔǺϔƚŤϔǔŬŌϔƇƚĿƄǈϔƑŌŌņǈϔǔƚϔľŌϔŤűǔǔŌņϔǔƚϔǔŬŌϔǳŌǈǈŌƇǈόϔņŌƏģƑņή 

Support for real -time control. Traffic control in a busy port area is a challeng ing task. There are 
many vessels, tide restrictions, locks, terminals, pilots, traffic rules, delays, etc. Make optimal 
decisions on the traffic is a daunting task. The goal of the second module is to provide a Decision 
Support System (DSS) to the traffic controllers to support them in making better decisions on the 
traffic flow of the vessels. The MACOMI PortGenie will be used as the basis for the Decision 
Support System. New functionality will be developed for this. When traffic controllers of a port 
need  ǔƚϔƏģƄŌϔģϔņŌĿűǈűƚƑϔƚƑϔǳŌǈǈŌƇϔƏƚǳŌƏŌƑǔǈΩϔǔŬŌϔűņŌģϔűǈϔǔŬģǔϔÕƚǀǔ_ŌƑűŌϔǴűƇƇϔϋƇƚƚƄϔģŬŌģņόϔģϔ
couple of hours to see what the impact of decision is.  
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Structured demonstration description and relative user requirements are formalized based on 
the project templa te and presented in Annex 7.16 ξ Vessel traffic optimisation  

 

4.4.4 ξ Maritime 5G for intelligent vessel location  
This demonstration is based on the development of a n intelligent vessel location system, which 
use AI algorithms capable of accurately estimating valuable information (location, course, speed) 
for vessel entry and mooring operations in the port. All based on the analysis of video from 5G 
cameras installed around the port. The aim is to validate how the combination of current 
innovative technologies can help build a new positioning system that is more accurate than the 
ones in the Port, such as the AIS, RADAR, and that is also scalable in the medium term and  capable 
of providing additional information wirelessly during merchant manoeuvres. This involves at the 
technological level a combination of mature technologies such as 5G, video cameras, an edge 
computing system and Artificial Intelligence models ξ to analyse in real time the videos from 
various cameras in the port and detect the ships ξ and geo -positioning algorithms that will 
process and combine various types of information to calculate the final position of the ships and 
send them to the current contro l tower systems . 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.17 ξ Maritime 5G for intelligent vessel location  
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4.4.5 ξ Container transport forecast  
Knowing in advance the number of trucks that will be necessary is a very valuable information 
for truck planning and for prioritizing, especially in small and medium transportation companies. 
Therefore, this demo will demonstrate a Containers Transport For ecast to improve the efficiency 
and planning of containers that need to be transported by truck. The solution forecasts using ML 
technique the outbound truck movements at the PoB based on inbound and outbound data 
available in the PCS. This solution that w ill be tested in the PoB will be easily transferrable into 
the other ports of the consortium . 

 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.18 ξ Container transport forecast  

 

4.4.6 ξ Digital Twin  
The aim of this demo is to create a Port Digital Twin that addresses CO2 emissions, supporting 
cross-domain d ecision support. The domains that we will focus on are 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 already  existing 
Digital Twin of the Lighthouse port and complement it with elements that improve its functionality 
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and allow its portability towards the other ports in the project. In addition, we will customize and 
integrate state -of-the art AI and/or data fusi on models in each of the domains that have been 
mentioned above. Emphasis will be placed on ways to measure and visualise the flow of logistic 
freight assets and people towards the neighbouring city as well as CO2 emissions. Creating the 
Digital Twin will require the interconnection of previously unconnected data sources (e.g. data on 
:²͆ϔǈŌƑǈƚǀΩϔ kàΩϔ²9ôΩϔƏƚľűƇŌϔƚƽŌǀģǔƚǀϔƇƚĿģǔűƚƑϔǔǀģĿŌǈΩϔ_kàΩϔΪμϔģƑņϔǴűƇƇϔǔŬǜǈϔƑŌŌņϔģƑϔűƑĿǀŌģǈŌņϔ
amount of data sharing. The Digital Twin will be used as a way to integrate with  other PORTable 
innovations defined above that impact CO2 emissions, logistic and people flows. In order to make 
sure that the decisions that need to be supported match the needs of end -users in the port, the 
functional scope of the Digital Twin will be co -designed with end -users. 

 

Structured demonstration description and relative user requirements are formalized based on 
the project template and presented in Annex 7.19 ξ Digital Twin  

 

  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   58 

5 ξ RTM Requirements Traceability Matrix  
 

A Requirements Traceability Matrix (RTM) is a document that links all requirements (functional 
and non -functional) to their corresponding design elements, development tasks, testing cases, 
and oth er artifacts throughout the software development life cycle.  

The primary purpose of an RTM is to ensure that all requirements have been met during the 
development process and to verify that there are no gaps in the testing process. It allows project 
manage rs and developers to track the status of each requirement and its associated design and 
testing tasks, ensuring that they are being implemented and tested as planned.  

The first version of the RTM is shown at the following table:  
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  Demonstrator  Demo ID  Title  

User 
Requirement 
Unique ID  

Categorisation  Classification  Prioritisation  

C
le

an
 e

ne
rg

y 
pr

od
uc

tio
n 

an
d 

su
pp

ly
 

  

  

  

  

1 

  

  

  

  

Energy 
generation 
from water 
currents  

ClE_EG-01 

Green Hydropower Platform Infrastructure set up  UR_EG_01 Functional  Sustainability  Must  

Grid connection installed  UR_EG_02 Functional  
Operational 
Efficiency  

Must  

Environmental management  UR_EG_03 Functional  
Operational 
Efficiency  

Must  

Water/infrastructural management  UR_EG_04 Non-Functional  
Sustainability 
(Interoperability)  

Must  

Security / risk mitigation  UR_EG_05 Non-Functional  Legal/ Regulatory  Must  

Input conditions  UR_EG_06 Functional  Sustainability  Must  

Output conditions  UR_EG_07 Functional  Sustainability  Must  

Stand-alone working conditions  UR_EG_08 Functional  
Operational 
Efficiency  

Should  

Working conditions related to electricity consumption  UR_EG_09 Functional  
Operational 
Efficiency  

Nice to have  

  

  

  

Hydrogen 
refuelling 
infrastructure  

ClE_HRI-02 

Compatibility with the hydrogen SC  UR_HRI_01 Functional  Sustainability  Must  

Testing of the time to  refuel a single SC.  UR_HRI_02 Functional  Sustainability  Must  

Testing of peak loads  UR_HRI_03 Functional  Sustainability  Should  
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2 

  

  

  

  

  

Performance at different environmental conditions  UR_HRI_04 Functional  Sustainability  Must  

Reliability of the refueling station.  UR_HRI_05 Functional  Sustainability  Must  

Verification of all safety detection systems.  UR_HRI_06 Functional  Sustainability  Must  

Hydrogen storage on -board the straddle carriers 
(TBD) below 5 ton with TBD margin  

UR_HRI_07 Functional  Sustainability  Must  

Scalable hydrogen tank infrastructure   UR_HRI_08 Functional  Sustainability  Must  

Hydrogen supply up to the maximum capacity  UR_HRI_09 Functional  Sustainability  Must  

Dual fuel capabilities  UR_HRI_10 Functional  Sustainability  Must  

Hydrogen storage on -board at 350 bar  UR_HRI_11 Functional  Sustainability  Must  

Compliance with the national regulations, European 
regulations and international standards (Seveso)  

UR_HRI_12 
Non- Functional 
(Regulatory)  

Sustainability  Must  

3 

A corridor of 
modular 
docking 
stations for 
energy 
containers  

ClE_MDS-03 
Feasibility study corridor of modular docking stations 
for energy containers  

UR_MDS-01 
Non-Functional  
(Feasibility)  

Sustainability  Should  

  

  

4 

  

  

Battery 
Storage and 
Smart 
Management 
of Green 
Energy in 
terminal 
operations  

ClE_BESS-04 

Minimize electricity costs for AET terminal  UR_BESS_01 Functional  Sustainability  Must  

Optimize renewable energy self -consumption  UR_BESS_02 Functional  Sustainability  Must  

Peak shaving UR_BESS_03 Functional  Sustainability  Must  

Flexibility to add additional assets  UR_BESS_04 Functional  Sustainability  Must  

Transferability to other terminals  UR_BESS_05 Functional  Sustainability  Must  
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S
us

ta
in

ab
le

 p
or

t d
es

ig
n

 

  

5 

  

  

Local 
resource 
recovery for 
green, circular 
concrete  

SPD_GCC-05 

Sand quality -  in line with concrete requirements  UR_GCC_01 Functional  Sustainability  Must  

Quality of the concrete  UR_GCC_02 Functional  Sustainability  Must  

Acceptance of the concrete mix by a certification 
body  

UR_GCC_03 
Non-Functional 
(Regulatory)  

Legal/ Regulatory  Must  

Construction permit for the new dock  UR_GCC_04 
Non-Functional 
(Legal) 

Legal/ Regulatory  Must  

  

  

 6 

  

  

Hydrogen 
heating for 
buildings  

SPD_HHB-06 

Producing of Green Hydrogen  UR_HHB-01 Functional  Sustainability  Must  

Heating work  zone  UR_HHB-02 Functional  
Operational 
Efficiency  

Must  

Description manual safety requirements  UR_HHB-03 
Non-Functional 
(Regulatory)  

Legal/ Regulatory  Must  

Verification of consumption hydrogen heating season  UR_HHB-04 Functional  
Operational 
Efficiency  

Must  

Feasibility of the installation  UR_HHB-05 Functional  Sustainability  Must  

  

  

  

  

  

7 

Green 
Straddle 
Carriers 

SPD_GSC-07 

Verification of fuel consumptions  UR_GSC_01 Functional  
Operational 
Efficiency  

Shall 

Hydrogen Refueling time  UR_GSC_02 Functional  
Operational 
Efficiency  

Shall 

Tank Capacity  UR_GSC_03 Functional  
Operational 
Efficiency  

Shall 

Direct refueling from the tube trailer from Air  Liquide  UR_GSC_04 Functional  
Operational 
Efficiency  

Shall 
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Refueling possible from the ground level  UR_GSC_05 Functional  
Operational 
Efficiency  

Shall 

Risk to engine performance  UR_GSC_06 Functional  
Operational 
Efficiency  

Shall 

Impact to straddle carrier  UR_GSC_07 Functional  
Operational 
Efficiency  

Shall 

Added risk to terminal operations  UR_GSC_08 
Non-Functional 
(Regulatory)  

Operational 
Efficiency  

Shall 

Failure tolerance  UR_GSC_09 
Non-Functional 
(Regulatory)  

Operational 
Efficiency  

Shall 

External review  UR_GSC_10 
Non-Functional 
(Regulatory)  

Operational 
Efficiency  

Shall 

CE certificate  UR_GSC_11 Functional  Legal/Regulatory  

 

Shall 

Applicable standard  UR_GSC_12 Functional  Legal/Regulatory  

 

Shall 

  

  

  

8 

Electric green 
last-mile  

SPD_eGLM-
08 

Lower energy cost compared to the diesel TT  UR_eGLM-01 Functional  
operational 
Efficiency  

Must  

Handling of all container weights  UR_eGLM-02 Functional  
Operational 
Efficiency  

Must  

Access on public road  UR_eGLM-03 Functional  
Operational 
Efficiency  

Must  

5h deployment of eTT per day  UR_eGLM-04 Functional  
Operational 
Efficiency  

Must  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   63 

M
od
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F
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9a 

  

  

  

  

  

  

IT Platforms 
for planning 
multimodal 
transport  

MS_MMT-09 

Request terminal slot  UR_IPOAB_01 Functional  
Operational 
Efficiency  

Should  

Processing Terminal  slot  UR_IPOAB_02 Functional  
Operational 
Efficiency  

Should  

Check on planned infraworks / Quick Checks 
Infrastructure capacity  

UR_IPOAB_03 Functional  
Operational 
Efficiency  

Should  

Request Long haul train  path  UR_IPOAB_04 Functional  
Operational 
Efficiency  

Should  

Request Last mile train  path  UR_IPOAB_05 Functional  
Operational 
Efficiency  

Should  

Coordination and validation between train  path LM en  
LH + allocation of train  path by Infrabel  

UR_IPOAB_06 Functional  
Operational 
Efficiency  

Should  

Alignment terminal slot and train path  UR_IPOAB_07 Functional  
Operational 
Efficiency  

Should  

Planning of the train on buffer tracks  UR_IPOAB_08 Functional  
Operational 
Efficiency  

Should  

Execution of train  journey  UR_IPOAB_09 Functional  
Operational 
Efficiency  

Should  

Secure User interface  UR_IPOAB_10 
Non-functional 
(Security) 

Legal/Regulatory  

 

Must  

MS_MIP-09 

Reverse Geocoding Operations  UR_MIP_01 Functional  
Operational 
Efficiency  

Must  

Truck routes  UR_MIP_02 Functional  
Operational 
Efficiency  

Must  
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Truck routes optimization algorithm  UR_MIP_03 Functional  
Operational 
Efficiency  

Must  

  

  

  

  

  

  

Rail routes  UR_MIP_04 Functional  
Operational 
Efficiency  

Must  

Rail connections  UR_MIP_05 Functional  
Operational 
Efficiency  

Must  

Rail connections optimization algorithm  UR_MIP_06 Functional  
Operational 
Efficiency  

Must  

Barge routes  UR_MIP_07 Functional  
Operational 
Efficiency  

Must  

Barge connections  UR_MIP_08 Functional  
Operational 
Efficiency  

Must  

Barge connections optimization algorithm  UR_MIP_09 Functional  
Operational 
Efficiency  

Must  

9b 

  

  

  

  

  

  

Short-sea vessel routes  UR_MIP_10 Functional  
Operational 
Efficiency  

Must  

Short-sea vessel connections  UR_MIP_11 Functional  
Operational 
Efficiency  

Must  

Short-sea vessel connections optimization algorithm  UR_MIP_12 Functional  
Operational 
Efficiency  

Must  

Combination of routes  UR_MIP_13 Functional  
Operational 
Efficiency  

Must  

MIP user interface  UR_MIP_14 Functional  
Operational 
Efficiency  

Must  
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MIP user interface origin or destination in PoAB  UR_MIP_15 Functional  
Operational 
Efficiency  

Must  

MIP user interface origin or destination different from  
PoAB 

UR_MIP_16 Functional  
Operational 
Efficiency  

Must  

MIP user interface - Results order  UR_MIP_17 Functional  
Operational 
Efficiency  

Should  

MIP user interface - Suggested routes  UR_MIP_18 Functional  
Operational 
Efficiency  

Should  

MIP user interface - Availability and capacity  UR_MIP_19 Functional  
Operational 
Efficiency  

Should  

MIP user interface - Quotation  UR_MIP_20 Functional  
Operational 
Efficiency  

Should  

Realizing a 
modal shift in 
the commute 

of port 
employees  

MS_MSC-10 

Mobility scan  UR_MSC_01 Functional  Sustainability  Must  

Attainability info (employers and employees)  UR_MSC_02 Functional  Sustainability  Must  

Personalised travel planning conversations  UR_MSC_03 Functional  Sustainability  Could  

Test offer  UR_MSC_04 Functional  Sustainability  Must  

10 

  

  

  

  

Bike infrastructure  UR_MSC_05 Functional  Sustainability  Must  

Cargo Flow 
Optimisation  

MS_CFO-11 

Graphical Representation  UR_CFO _01 Functional  
Operational 
Efficiency  

Should  

Filter  UR_CFO _02 Functional  
Operational 
Efficiency  

Should  

Barge Capacity  UR_CFO _03 Functional  
Operational 
Efficiency  

Must  
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Passer By Model  UR_CFO _04 Functional  

Operational 
Efficiency  

Must  

Allocation  UR_CFO _05 Functional  
Operational 
Efficiency  

Mast 

11 

  

  

  

  

New Services  UR_CFO _06 Functional  
Operational 
Efficiency  

Could  

Network  UR_CFO _07 Functional  
Operational 
Efficiency  

Could  

Order Types  UR_CFO _08 Functional  
Operational 
Efficiency  

Must  

Order Times/Priority  UR_CFO _09 Functional  
Operational 
Efficiency  

Must  

Connectivity  UR_CFO _10 Functional  
Operational 
Efficiency  

Should  

  

  

  

  

  

  

  

Multimodal 
access to port 
using a MaaS 
platform  

MS_MaaS-12 

Operation and Availability Information  UR_MaaS_1 Functional  
Operational 
Efficiency  

Must  

Booking integration  UR_MaaS_2 Functional  
Operational 
Efficiency  

Should  

Payment integration  UR_MaaS_3 Functional  
Operational 
Efficiency  

should  

Trip Information  UR_MaaS_4 Functional  
Operational 
Efficiency  

should  

Awareness  UR_MaaS_5 Functional  
Operational 
Efficiency  

Must  
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12 

Support services  UR_MaaS_6 Functional  
Operational 
Efficiency  

Should  

Privacy UR_MaaS_7 
Non-Functional 
(Privacy) 

Legal/Regulatory  

 

Must  

Dashboard  UR_MaaS_8 Functional  
Operational 
Efficiency  

Must  

Location of transport services  UR_MaaS_9 Functional  
Operational 
Efficiency  

Must  

Platform registration  UR_MaaS_10 Functional  
Operational 
Efficiency  

Must  

  

  

  

  

  

13 

  

  

  

  

Cargo Flow 
Prediction  

MS_CFP-13 

Cargo Flow prediction  U_CFP_01  Functional  
Operational 
Efficiency  

Must  

Cargo Transport Availability  U_CFP_02 Functional  
Operational 
Efficiency  

Should  

Cargo Transport Options  U_CFP_03 Functional  
Operational 
Efficiency  

Must  

Cargo Next Mode of Transport  U_CFP_04 Functional  
Operational 
Efficiency  

Should  

CFP  historical data  U_CFP_05 Functional  
Operational 
Efficiency  

Must  

CFP algorithm periodicity  U_CFP_06 Functional  
Operational 
Efficiency  

Must  

CFP model accuracy  U_CFP_07 Functional  
Operational 
Efficiency  

Must  
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CFP integration in MIP U_CFP_08 Functional  

Operational 
Efficiency  

Must  

CFP landing dashboard  U_CFP_09 Functional  
Operational 
Efficiency  

Must  

CFP dashboard filtering options  U_CFP_10 Functional  
Operational 
Efficiency  

Should  

CFP daily specific details  U_CFP_11 Functional  
Operational 
Efficiency  

Should  

  

  

  

  

14 

  

  

Automated 
container 
shuttle 
solutions for 
port 
operations  

DT_ACSS-14 

Automated driving  UR_ACSS-01 Functional  
Operational 
Efficiency  

Must  

  Vehicle control unit  UR_ACSS-02 Functional  
Operational 
Efficiency  

Must  

  Perception  UR_ACSS-03 Functional  
Operational 
Efficiency  

Must  

  Communication  UR_ACSS-04 Functional  
Operational 
Efficiency  

Must  

  Navigation  UR_ACSS-05 Functional  
Operational 
Efficiency  

Must  

D
ig

ita
l 

T
ra

ns
fo

rm
at

io
n

 

Drive-by-wire  UR_ACSS-06 Functional  
Operational 
Efficiency  

Must  

15 

  

Automated 
vessels 

DT_AV-15 
Experimental agreement  UR_AV_01  Non-functional  Legal/Regulatory  Must  

Compliance to min crew  UR_AV_02 Non-functional  Legal/Regulatory  Must  
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Crew Requirements (Phase 1) UR_AV_03 Functional  
Operational 
Efficiency  

Must  

Navigation in the port area (Phase 1A)  UR_AV_04 Functional  
Operational 
Efficiency  

Must  

Unmooring manoeuvres  (Phase 1B) UR_AV_05 Functional  
Operational 
Efficiency  

Must  

Lock passages (Phase 1C) UR_AV_06 Functional  
Operational 
Efficiency  

Must  

Crew requirements (Phase 2)  UR_AV_07 Functional  
Operational 
Efficiency  

Must  

VTS Sector Polder testing  UR_AV_08 Functional  
Operational 
Efficiency  

Must  

Test VTS Sector City  UR_AV_09 Functional  
Operational 
Efficiency  

Must  

Operational navigation  UR_AV_10 Functional  
Operational 
Efficiency  

Must  

  

  

  

  

  

  

Vessel traffic 
optimisation  

DT_VTO-16 

Start simulations  UR_VTO-01 Functional  
Operational 
Efficiency  

Must  

Realistic results  UR_VTO-02 Functional  
Operational 
Efficiency  

Must  

Disruption recovery  UR_VTO-03 Functional  
Operational 
Efficiency  

Should  

Simulate a fixed point  UR_VTO-04 Functional  
Operational 
Efficiency  

Must  
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16 
Simulate a period  UR_VTO-05 Functional  

Operational 
Efficiency  

Could  

Conflict flagging  UR_VTO-06 Functional  
Operational 
Efficiency  

Should  

Simulate scenari os UR_VTO-07 Functional  
Operational 
Efficiency  

Could  

  

  

  

  

 17 

  

  

Maritime 5G 
for intelligent 
vessel 
location  

DT_M5G-17 

Integration in the current positioning systems of the 
PoB 

UR_M5G-01 Functional  
Operational 
Efficiency  

Should  

Integration in the current positioning systems in port 
services operators (pilots, tugboats, moorers ,etc.)   

UR_M5G-02 Functional  
Operational 
Efficiency  

Could  

Hardware installation (cameras)  UR_M5G-03 Functional  
Operational 
Efficiency  

Must  

Identification of vessels with different sizes  UR_M5G-04 Functional  
Operational 
Efficiency  

Must  

Identification of vessels under low visibility conditions  UR_M5G-05 Functional  
Operational 
Efficiency  

Must  

Algorithms to geolocate vessels  UR_M5G-06 Functional  
Operational 
Efficiency  

Must  

Latency  UR_M5G-07 Functional  
Operational 
Efficiency  

Must  

  

  

  

Containers 
transport 
forecast  

DT_CTF-18 

Container Transport -  Forecast prediction algorithm  UR_CTF_01 Functional  
Operational 
Efficiency  

Must  

Prediction model data  UR_CTF_02 Functional  
Operational 
Efficiency  

Must  
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18 

  

  

  

  

  

  

  

  

  

  

  

  

Prediction model data combination  UR_CTF_03 Functional  
Operational 
Efficiency  

Should  

Prediction algorithm periodicity  UR_CTF_04 Functional  
Operational 
Efficiency  

Must  

Prediction model accuracy  UR_CTF_05 Functional  
Operational 
Efficiency  

Must  

Prediction model accuracy calculation  UR_CTF_06 Functional  
Operational 
Efficiency  

Must  

Truck routes optimization algorithm  UR_CTF_07 Functional  
Operational 
Efficiency  

Must  

CTF user interface  UR_CTF_08 Functional  
Operational 
Efficiency  

Must  

CTF user interface dashboard  UR_CTF_09 Functional  
Operational 
Efficiency  

Must  

CTF user interface filter options  UR_CTF_10 Functional  
Operational 
Efficiency  

Should  

CTF user interface daily detail  UR_CTF_11 Functional  
Operational 
Efficiency  

Could  

CTF user interface shippers detail  UR_CTF_12 Functional  
Operational 
Efficiency  

Could  

CTF user interface inbound flows  UR_CTF_13 Functional  
Operational 
Efficiency  

Could  

CTF user interface outbound flows  UR_CTF_14 Functional  
Operational 
Efficiency  

Could  
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Optimisation of routes algorithm periodicity  UR_CTF_15 Functional  

Operational 
Efficiency  

Must  

Optimisation of routes algorithm parameters  UR_CTF_16 Functional  
Operational 
Efficiency  

Should  

Optimisation  of routes algorithm restrictions  UR_CTF_17 Functional  
Operational 
Efficiency  

Must  

Optimisation of routes algorithm results  UR_CTF_18 Functional  
Operational 
Efficiency  

Must  

User interface - Route confirmation  UR_CTF_19 Functional  
Operational 
Efficiency  

Must  

User interface - Route manual assignation  UR_CTF_20 Functional  
Operational 
Efficiency  

Could  

Re-scheduling of transport orders  UR_CTF_21 Functional  
Operational 
Efficiency  

Must  

User interface - Algorithm preferences  UR_CTF_22 Functional  
Operational 
Efficiency  

Must  

  

  

  

  

  

  

Digital Twin  DT_DT-19 

Simulate future vessel positions  UR_DT_01 Functional  
Operational 
Efficiency  

Must  

View traffic flow conflicts  UR_DT_02 Functional  
Operational 
Efficiency  

Must  

Compare (simulated) alternatives  UR_DT_03 Functional  
Operational 
Efficiency  

Must  

Compare E-generated vs purchased  UR_DT_04 Functional  
Operational 
Efficiency  

Must  
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19 

compare Tenants' electrical consumption  UR_DT_05 Functional  
Operational 
Efficiency  

Must  

Calculate emissions forecast  UR_DT_06 Functional  
Operational 
Efficiency  

Must  

Track Antwerp όs Port Authority non -electrical energy 
consumption  

UR_DT_07 Functional  
Operational 
Efficiency  

Must  

Track tenants' non -electrical energy consumption  UR_DT_08 Functional  
Operational 
Efficiency  

Must  

Track Ship emissions sources  UR_DT_09 Functional  
Operational 
Efficiency  

Must  

Create ship emissions report  UR_DT_10 Functional  
Operational 
Efficiency  

Must  

Visualize performance of current projects  UR_DT_11 Functional  
Operational 
Efficiency  

Must  

Track project performance  UR_DT_12 Functional  
Operational 
Efficiency  

Must  

Track all CO2 abatement initiatives to communicate 
with stakeholders  

UR_DT_13 Functional  
Operational 
Efficiency  

Must  

Prioritize carbon abatement and carbon offset 
projects  

UR_DT_14 Functional  
Operational 
Efficiency  

Must  

Define new KPIs UR_DT_15 Functional  
Operational 
Efficiency  

Must  

Improve sustainability reporting  UR_DT_16 Functional  
Operational 
Efficiency  

Must  
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Enable future reporting frequency requirements  UR_DT_17 Functional  
Operational 
Efficiency  

Must  

Enable the modules needed to visualize simulations  UR_DT_18 Functional  
Operational 
Efficiency  

Must  

Create a new route  UR_DT_19 Functional  
Operational 
Efficiency  

Must  

View impact of my route  UR_DT_20 Functional  
Operational 
Efficiency  

Must  

Generate the most sustainab le route  UR_DT_21 Functional  
Operational 
Efficiency  

Must  

Compare alternatives  UR_DT_22 Functional  
Operational 
Efficiency  

Must  
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6 ξ Conclusions and Recommendations  
 

This document clarifies the overall plan  for the different demonstrators and their user 
requirements within PIONEERS. The effort and contributions of all those involved in the 
requirements -gathering process, including stakeholders, users, and the development team. Has 
been registered using struc tured templates that categorise them into functional and non -
functional.  

It also includes PIONEERS scenarios, involved actors and use cases. Even though not all 
demonstrators were able to deliver detailed information at this stage due to demonstrations 
maturity, an overall overview of the user requirements has been created based on the Use cases 
and Scenarios developed under D3.2.  

Requirements have been reflected in a Requirements Traceability Matrix . Meeting  the user 
requirements set in this document is o f outmost importance  for project partners . The RTM will be 
a living document during the project lifetime that will be updated based on  ongoing 
communication and collaboration between the development team and the stakeholders to 
ensure that the requirements  are properly understood , updated and implemented . 

The findings of this document vary per demonstration and will be further explored and analysed 
in the Scoping Documents (D3.4 -D3.7) for all demonstrat ions. Each scoping document will focus 
ƚƑϔƚƑŌϔƚŤϔǔŬŌϔƽűƇƇģǀǈϔƚŤϔÕk²©GGØàΨϔÕűƇƇģǀϔͅήϔω:ƇŌģƑϔGƑŌǀťǺϔÕǀƚņǜĿǔűƚƑΩϔàǔƚǀģťŌϔБϔàǜƽƽƇǺϊΩϔÕűƇƇģǀϔ͆ήϔ
ωàǜǈǔģűƑģľƇŌϔƽƚǀǔϔņŌǈűťƑϊΩϔÕűƇƇģǀϔ͇ήϔω§ƚņģƇϔàŬűŤǔϔģƑņϔ^ƇƚǴǈϔ²ƽǔűƏűȄģǔűƚƑϊϔģƑņϔÕűƇƇģǀϔ͈ήϔωAűťűǔģƇϔ
íǀģƑǈŤƚǀƏģǔűƚƑϊή 
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7 ð Annexes  
7.1 ξ Energy generation from water currents user 
requirements  
Table 5 Energy generation from water currents CLE_EG_01  Demonstrator Description Card 

Demonstator  

ID ClE_EG-01 

Description  Combination of HydroPower and PowerGen, leading to a proven, end -to-end 
solution for energy conversion from different water currents with the name 
of Green Hydropower Platform  

Objectives  Following a first pilot project - in co-operation with Port of Antwerp -Bruges - 
in which a hydropo wer turbine was developed and successfully tested on 
site (Kallo Sluis), De Meyer wants to further develop an end -to-end solution 
for energy conversion from water currents in port related infrastructure.  

Actors (system 
actor or natural 
persons)  

De Meyer NV will setup an ad -hoc project team. Lead members of this team: 
Carl Bosteels (Project lead), Steven Van Gaeveren (Project coordinator), Kjell 
Vandenabeele (Project manager).  

Setting / 
context                

In co-operation with Port of Antwerp -Bruges, appropriate test site(s) will be 
set-up. 

Assets  Turbine concept (Hydropower)  
Energy-efficient axial -flux engine/generator (PowerGen).  

Data  The data from the first pilot project (2017) are available as a starting point for 
the further developmen t. 

Audience 
Groups  

Port authorities, private companies with port related activities.  

Registration 
Date  

Will be made available after the scoping document  

 
User requirement card (one for each unique requirement)  
 

Attribute  Description  
User Requirement Unique ID  UR_EG_01 
Functional or Non -Functional  Non-Functional  
Type of Non -Functional Requirements  Implementation requirements  
Classification of Requirement  Sustainability  
Title  Infrastructure set up  
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Description (3 -4 lines)  In order to  deploy the water turbine, we need an 
accessible environment (e.g. maintenance shaft 
near a lock) in which we can safely install the 
turbine. This environment needs to provide a water 
current which matches the required flow and 
decoy based on the design of  the turbine.  

Data Need  Operational data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_02  
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Grid connection is installed  
Description (3 -4 lines)  Grid connection is required to  be able to generate 

cash-flow. The grid connection is planned to be 
installed Q1 2023. After commissioning the water 
powered generator can inject electricity to the grid 
with its nearby consumers.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Environmental management  
Description (3 -4 lines)  (dock-)Water levelling and availability is crucial. 

Debris in the underwater is a treat to the 
infrastructure (turbine blades) thus a 
protection/monitoring/filter w ill be required  

Data Need  N/A  
Physical Material needed  N/A  
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Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_04 
Functional or Non -Functional  Non-Functional  
Type of Non -Functional Requirements  Interoperability requirements  
Classification of Requirement  Sustainability  
Title  Water/infrastructural management  
Description (3 -4 lines)  Since the water flow (in the proposed test site) 

depends on the operation of the wider 
infrastructure (lock) by the operator, a well - tuned 
interaction with that operator will be necessary.  

Data Need  Data from water management system  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_05 
Functional or Non -Functional  Non-Functional  
Type of Non -Functional Requirements  Security requirements  
Classification of Requirement  Sustainability  
Title  Security / risk mitigation  
Description (3 -4 lines)  Since the demo installation will be installed in 

existing, vital infrastructure, a thorough risk analysis 
and safety plan - together with the port authorities 
- will have to be worked out. In case of an i ncident 
with the demo installation, the normal operation of 
the infrastructure may not be endangered.  

Data Need  Operational data from the demo installation  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_06 
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Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Input conditions  
Description (3 -4 lines)  The exact environmental variables of the test site 

(flow rate, decay, time frames, etc.) must be clearly 
mapped. (For the already known test site these 
parameters are available, but if possibly another 
site would apply, this still n eeds to be done).  

Data Need  Infrastruct ural condition data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Output conditions  
Description (3 -4 lines)  Since the grid coupling has not been realized at this 

time, the input variables of this plant will need to be 
clearly delineated. This is in order to be able to 
correctly match them with the output variables of 
our demo installation.  

Data Need  Data from  grid connection installation  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_08  
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Stand-alone working conditions  
Description (3 -4 lines)  The installation (turbine + generator + partial lock 

infrastructure) requires a n independent control in 
order to operate in safe and constant regime.  
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7.2 ξ Hydrogen refueling infrastructure  
Table 6 Hydrogen refueling infrastructure CLE_HRI-O2 - Demonstrator Description Card 

Demonstator  
ID ClE_HRI-02 
Description  Hydrogen refueling infrastructure  

Objectives  Implementation of a 350 bar high speed hydrogen refueling  station on the 
terminal of PSA Antwerp, in the port of Antwerp.  

Actors (system 
actor or natural 
persons)  

Terminal operator (PSA), Refuelling station operator, Straddle carrier 
operator, Authorities (port)  

Setting / 
context                

The refueling station will be used to refuel straddle carriers daily that operate 
on the terminal quay with a high frequency. The high speed is needed to 
ensure the straddle carriers can be refueled without a large impact o n the 
daily operations . During the project, the operations and refueling process will 

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_EG_09  
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Working conditions related to electricity 

consumption  
Description (3 -4 lines)  Operation times from turbines have a strong 

predictive character. Optimization is when you can 
generate electricity when it is directly consumed. 
The demand and offer balance need to be aligned 
in order to have optimal financial return  

Data Need  Data from  energy harvesting  + data from lock 
operation  

Physical Material needed  N/A  
Prioritization  Nice to have  
Work Package  WP4 ξ Task 4.2 
Dependency  N/A  
Conflicts  N/A  
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be validated to ensure the refueling capacity is adequate for the short 
refueling time prerequisite of terminal vehicles.  

Assets  High speed hydrogen refueling  

Data  Validation data upon demonstration  

Audience 
Groups  

PoAB, Port Authorities, All relevant stakeholders  

Registration  
Date  

Will be made available after the scoping document  

 
User requirement card (o ne for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_HRI_01  
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Compatibility with the hydrogen SC  
Description (3 -4 lines)  There is a need to obtain a preliminary design data  

package of the required infrastructure on the 
terminal and the required terminal modifications 
(requirements, technical plans, safety data 
package, risk matrix, schedule, tasks, product tree, 
interfaces, validation plan, maintenance plan, 
implementation and TCO estimation), Seveso 
assessment: 
The SC test results together with the preliminary 
design data  package will allow us to make a 
decision per terminal on which technology to use.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Testing of the time to refuel a single SC.  
Description (3 -4 lines)  Testing the time of refuelling of a si ngl e straddle 

carrier is important taking into consideration 
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parameters such as the level of the refueling 
station integrated in real operations, meaning time 
required to connect a SC, time to refuel in function 
of desired end pressure, autonomy of the SC, etc  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Testing of peak loads  
Description (3 -4 lines)  The capacity of the hydrogen supply chain  shall be 

dimensioned to a peak load use case with all fuel -
cell SC's at the level of the refueling station Itself: 
pressure in the hydrogen tank, average electrical 
power consumption of the compressors, 
temperatures, etc.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Performance at different environmental conditions  
Description (3 -4 lines)  The refuelling station should perform under 

different environmental conditions. Tests against 
extreme wheather  /  meteo conditions  should be 
done before adoptions.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
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Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Reliability of the refueling station.  
Description (3 -4 lines)  The refueling station should be reliable in two 

pillars. 
a. at the level of the refueling station Itself: pressure 
in the hydrogen tank, average electrical power 
consumption of the compressors, temperatures, 
etc. 
b. at the level of the refueling station integrated in 
real operations, meaning time required to connect 
a SC, time to refuel in function of desired end 
pressure, autonomy of the SC, etc.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Verification of all safety detection systems.  
Description (3 -4 lines)  All systems and technologies suggested should be 

verified against all safety detection systems before 
adoption.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  
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Attribute  Description  
User Requirement Unique ID  UR_HRI_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Hydrogen storage on -board the straddle carriers 

(TBD) below 5 ton with TBD margin  
Description (3 -4 lines)  To avoid the terminals becoming a Seveso 

establishment, the sum of on -site hydrogen 
storage and potentially the hydrogen storage on -
board the straddle carriers (TBD)  shall remain 
below 5 ton with TBD margin ( pending the 
existence of other permanent dangerous 
substances on the terminals).  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Scalable hydrogen tank infrastructure   
Description (3 -4 lines)  The hydrogen tank infrastructure can be made 

scalable but shall be designed to have the 
capability to supply hydrogen up to the maxi mum 
capacity, which is by 2030  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
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Title  Hydrogen supply  up to the maximum capacity  
Description (3 -4 lines)  The hydrogen tank infrastructure can be made 

scalable but shall be designed to have the 
capability to supply hydrogen up to the maximum 
capacity, which is by 2030:  
- MPET:  110 30% dual-fuel SC's (from 2024 
onwards) and 110 fuel -cell SC's or 90% dual-fuel 
SC's (from 2027 onwards) 
- NZT:  23 30% dual-fuel SC's (from 2024 onwards) 
and 23 fuel -cell SC's or 90% dual-fuel SC's (from 
2027 onwards) 
- ET: 17 30% dual-fuel SC's (from 2024 onwards) and 
17 fuel-cell  SC's or 90% dual-fuel SC's (from 2027 
onwards). 

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_10 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Dual fuel capabilities  
Description (3 -4 lines)  The hydrogen usage per SC is estimated at:  

-  dual -fuel (30% of energy is coming from H2): 2,1 
kg/hr  
- dual -fuel (80% of energy is coming from H2): 5,4 
kg/hr  
- fuel -cell: 5,5 kg/hr.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_11 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
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Classification of Requirement  Sustainability  
Title  Hydrogen storage on -board at 350 bar  
Description (3 -4 lines)  The hydrogen storage on -board shall be at 350 bar 

and the capacity is estimated to be:  
- 40 kg for the 4 -high straddle carriers  
- 30 kg for the 3 -high straddle carriers (value to be 
used for the sizing)  
- 20 kg for the 2 -high straddle carriers  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HRI_12 
Functional or Non -Functional  Non-Functional  
Type of Non -Functional Requirements  Regulatory  
Classification of Requirement  Sustainability  
Title  Compliance with the national regulations, 

European regulations and international standards 
(Seveso) 

Description (3 -4 lines)  The proposed solution shall be in compliance with 
the national regulations, European regulations and 
international standards applicable for hydrogen 
installations.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.3 
Dependency  N/A  
Conflicts  N/A  
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7.3 ξ A corridor of modular docking stations for energy 
containers  

Demonstator  
ID ClE_MDS-03 
Description  Feasibility study for the realization of a docking station for battery containers 

for barges in the Port of Antwerp.  
Objectives  Develop a business case for docking stations including:  

- The use of battery containers for other applications e.g., charging points for 
other electric assets such as trucks or handling equipment, grid stabilization, 
Ϊ 
-  The technical adjustments to the vessels  
- Additional sources of funding for the infrastructure investments  

Actors (system 
actor or natural 
persons)  

Engie, PoAB, Danser en Hutchisons Ports.  

Setting / 
context                

Focus of the feasibility study on the Corridor Willebroek - Antwerp - Venlo  

Assets  N/A  

Data  N/A  

Audience 
Groups  

Barge operators, inland terminals, terminals in the port.  

Registration  
Date  

March 2022 

Table 7 A corridor of modular docking stations for energy containers CLE_MDS-03 Demonstration Description Card 

 
User requirement card (o ne for each unique requirement)  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

A corridor of modular 
docking stations for 
energy containers  

Business case for 
ǔŬŌϔŌǹĿŬģƑťŌϔƚŤϔ͆̈́όϔ
ISO container 
batteries between 
barges and 
terminals on a 
specific inland 
waterway 
trajectory  

ClE_UC_03 Develop a business case that 
includes: 1. The use of battery 
containers for other 
applications e.g. charging points 
for other electric assets such as 
trucks or handling equipment, 
grid stabilizat ion and so forth, 2. 
Technical adjustments to the 
vessel(s), and 3. Additional 
sources of funding for the 
infrastructure investments  
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7.4 ξ Battery Storage and Smart Management of Green 
Energy in terminal operations  
Demonstrator  
 
 
 
 
 
Battery Storage 
and Smart 
Management of 
Green Energy in 
terminal 
operations  

Scenario  Use case 
#No  

Use Case Title  

Electricity Usage 
Economic Optimization 
through arbitrage  

ClE_UC_05 Minimize the electricity costs for 
the terminal  

Annual Imported Power 
Peak Reduction (peak 
shaving) and import 
power limitation  

ClE_UC_06 Optimize the EMS to reduce the 
annual peak power us age to 
avoid additional charges.  
Imported power constrain in its 
EMS settings, in a non-real time, 
15 min control cycle to reduce 
the risk of happening  

Smart electrical load 
scheduling  

ClE_UC_07 Load vs production forecast, 
consider scheduling flexible 
loads to a favorable time  

Forecast local electricity 
loads  

ClE_UC_08 Relevant operation  variables to 
allow for an accurate forecast 
for improving self -consumption  

Attribute  Description  
User Requirement Unique ID  UR_MDS-01 
Functional or Non -Functional  Non Functional  
Type of Non -Functional Requirements  Financial 
Classification of Requirement  Sustainability  
Title  Feasibility study corridor  of modular docking 

stations for energy containers  
Description (3 -4 lines)  Implementation of a docking station for battery 

containers for barges in the PoAB based on the 
ǈĿŌƑģǀűƚϔƚŤϔŌǹĿŬģƑťŌϔƚŤϔ͆̈́όϔkà²ϔĿƚƑǔģűƑŌǀϔľģǔǔŌǀűŌǈϔ
between barges and terminals on a  specific inland 
waterway trajectory.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP4 ξ Task 4.4 
Dependency  N/A  
Conflicts  N/A  
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Value stack optimization  ClE_UC_09 Look into additional ways to 
make the investment case for 
the battery more attractive, e.g. 
FCR, grid services, etc. 

 

Demonstator  
ID ClE_BESS-04 
Description  To support the energy transition at the Antwerp Euroterminal  (AET), Envision 

Digital is deploying a predictive, multi -objectives optimization engine to 
maximize renewable energy self -consumption of AET terminal. Supporting 
the most economic dispatch scenario and relying on forecast models, it also 
optimizes over ti me by anticipating when to discharge or charge the battery.  

Objectives  Demonstrate the possibility of optimisation of the use of a battery by 
combining different purposes at Antwerp Euroterminal.  
Implement an intelligent Energy Management System that con trols the 
battery and that determines the ideal time for each purpose: Storing solar 
energy, storing wind energy, peak shaving or FCR.  
:ƚƑƑŌĿǔϔGƑǳűǈűƚƑǈόϔ ǀǔűŤűĿűģƇϔkƑǔŌƇƇűťŌƑĿŌϔƚƽŌǀģǔűƚƑϔǈǺǈǔŌƏϔǔƚϔƏƚƑűǔƚǀϔģƑņϔ
analyse the power generation of the installed  wind turbines and PV solar 
panels and forecast their day -ahead future production and the power of the 
upcoming loads, including EV cars to charge and other industrial loads of the 
terminal.  
Develop a complete intelligent Energy Management System (iEMS) w ith 
monitoring and optimization potential will control the (dis)charging 
operations of the battery.  

Actors (system 
actor or natural 
persons)  

Antwerp Euro Terminal  as demonstration site, iEMS user and package lead.  
Envision Digital as technology supplier for the overall iEMS that performs 
monitoring of all energy sources and controlling of the battery based on the 
data of energy generation and forecasting.  

Setting / 
context                

Antwerp Euroterminal located at the Kieldrecht  lock on the left bank of Port 
of Antwerp  

Assets  Inside PIONEERS scope: Battery storage system  
Outside PIONEERS scope: wind turbines and PV solar panels  

Data  For optimization:  
Total loads real time dat a ǴűǔŬϔģǔϔƇŌģǈǔϔ͉ϔƏűƑǜǔŌǈόϔťǀģƑǜƇģǀűǔǺ 
Real time production of wind energy and PV solar energy with at least 5 
ƏűƑǜǔŌǈόϔťǀģƑǜƇģǀűǔǺ 
For model training:  
Historical data of total AET loads, wind energy and PV solar energy 
production  

Audience 
Groups  

Grimaldi group, mother company of AET  
Wind aan de stroom, wind energy supplier at Port of Antwerp -Bruges 
Linea Trovata PV, installer PV installation  
AirPlus / Atlas Copco, Battery storage system suppliers  
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Indulek : General electricity works at AET and installation of meters  
Fluvius, local grid manager, providing grid study  

Registration  
Date  

To de defined during scoping documents  

Table 8 Battery Storage and Smart Management of Green Energy ClE_BESS-04 Demonstration Description Card 

 
User requirement card (o ne for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_BESS_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Minimize electricity costs for AET terminal  
Description (3 -4 lines)  EMS to minimize the electrical costs for the 

terminal, taking into account the imported 
electricity price, solar export buy back, wind 
imported price, cost of BESS operation  

Data Need  The iEMS requires the energy time series with a 1 
to 10 minutes interval of:  
-  Each wind turbine  
- PV solar system  
- Battery  
- Elect ricity consumption from the grid  
- Major loads in AET (nice to have for more 
accuracy)  

Physical Material needed  Edge data loggers  
Prioritization  Must  
Work Package  WP4 ξ Task 4.5 
Dependency  AET to provide  required meter at grid connection. 

Third parties  to provide connectivity to the different 
assets. 

Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_BESS_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  

Classification of Requirement  Sustainability  
Title  Optimize renewable energy self -consumption  
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Description (3 -4 lines)  EMS to optimize the self -consumption of Wind and 
Solar energy produced on -site, as a result of the 
economic optimization (REQ -001). The flexibility is 
provided by the Battery Energy and Storage 
System (BESS)  

Data Need  The iEMS requires the energy time  series with a 1 
to 10 minutes interval of:  
-  Each wind turbine  
- PV solar system  
- Battery  
- Electricity consumption from the grid  
- Major loads in AET (nice to have for more 
accuracy)  

Physical Material needed  Edge data loggers  
Prioritization  Must  
Work Package  WP4 T4.5 
Dependency  AET to provide required meter at grid connection. 

Third parties  to provide connectivity to the different 
assets. 

Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_BESS_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Peak shaving 
Description (3 -4 lines)  Minimize annual grid import peak (peak shaving), as 

part of the overall electrical cost optimization. 
Based on per -kW imported electricity price 
structure  

Data Need  The iEMS requires the energy time series with a 1 
to 10 minutes interval of:  
-  Each wind  turbine  
- PV solar system  
- Battery  
- Electricity consumption from the grid  
- Major loads in AET (nice to have for more 
accuracy)  

Physical Material needed  Edge data loggers  
Prioritization  Must  
Work Package  WP4 T4.5 
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Dependency  AET to provide required meter at grid connection.  
Third parties to provide connectivity to the different 
assets. 

Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_BESS_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Flexibility to add additional assets  
Description (3 -4 lines)  The EMS platform needs to be designed in such a 

way that the port is able to add additional terminals 
(and their assets) in the future.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 T4.5 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_BESS_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Transferability to other terminals  
Description (3 -4 lines)  Potential scalability to other Ports and terminals  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP4 ξ Task 4.5 
Dependency  N/A  
Conflicts  N/A  
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7.5 ξ Local resource recovery for green, circular concrete  
Demonstrator  Scenario  Use case 

#No  
Use Case Title  

Local resource 
recovery for 
green, circular 
concrete  

Up to 40% replacement rate 
of sand by local purified sand  

SPD_UC_01 Produce a large batch of 
green concrete from 
recovered fine aggregates 
and demonstrate its 
performance and durability in 
a new dock.  

 
Table 9 Local resource recovery for green, circular concrete SPD_GCC_05 Demonstration Description Card 

Demonstator  
ID SPD_GCC-05 

Description  The construction of new concrete port infrastructure requires large volumes 
of fine and coarse aggregates. Instead of relying on natural resources 
sourced from distant locations (e.g. imported sand from Germany, the 
Netherlands or the Belgian continental shelf), a substantial part of the fine 
aggregates can be locally sourced by the recovery of fine construction 
aggregates from the large available volumes of excavated (sub)soil 
materials. This demonstration targets a minimum replacement of 40% of the 
sand aggregate in concrete by locally recovered excavated materials while 
maintaining concrete  performance and durability (service life).  

Objectives  Objectives for the implementation of the proposed solution:  
- To refine and validate a recovery process for fine construction aggregates 

from a relevant range of excavated materials from the port of Antwerp.  
- To optimise the performance and verify the durability compliance of 

concrete formulations in which at least 40% of the sand is substituted by 
locally recovered fine aggregates.  

- To produce a large batch of concrete comprising recovered fine 
aggregates and to demonstrate its performance and durability in a relevant 
exposure environment.  

-  To quantify the economic and environmental impact of the proposed 
solution by LCA and LCCA.  

- To engage and inform stakeholders and certification authorities to  promote 
the use of locally recovered aggregates and accelerate market uptake.  

Actors (system 
actor or natural 
persons)  

The demonstration will involve PoAB as material supplier and infrastructure 
end-user, and VITO and BBRI as technology suppliers and assessors. PoAB 
will coordinate the demonstration, supply materials and define performance 
requirements. VITO will supply the recovery process and verify compl iance 
of the produced aggregates to jointly defined specifications. BBRI will supply 
concrete technology and verify compliance of the produced concrete to 
jointly defined specifications.  
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Setting / 
context                

New dock - Port of Antwerp - Belgiu m 

Assets  Materials needed: sand, cement and aggregates. Contractor to mix the new 
designed concrete.  

Data  In a parallel trajectory, the mix design is defined. We foresee data transfer 
from that project to the PIONEERS project.  

Audience 
Groups  

Stakeholders along the value chain will be informed and consulted during 
the demonstration in order to promote market uptake of the recovered 
materials by the local construction industry.  
Stakeholders along the value chain:  
- Sand suppliers  
- Concrete prod ucers 
- Construction contractors  
- Owners and end -users, e.g. public authorities.  
-  Certification authorities  

Registration  
Date  

To be defined during scoping documents  

 
User requirement card (one for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_GCC_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Sand quality - in line with concrete requirements.  
Description (3 -4 lines)  The quality of the sand ha s to be in line with the 

requirements of concrete.  
Data Need  Yes, different parameters (chemical and 

geotechnical) need to be analy zed. 
Physical Material needed  Yes, sand will be collected and purification 

treatments will be tested.  
Prioritization  Must  
Work Package  WP5 ξ Task 5.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GCC_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Sustainability  
Title  Quality of the concrete  
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Description (3 -4 lines)  The quality of the concrete needs to be in line with 
marine applications.  

Data Need  Different test s on the concrete block s are foreseen 
(strength test, durability, etc.).  

Physical Material needed  Purified sand is need ed to do concrete testing (see 
requirement UR_GCC_01). 

Prioritization  Must  
Work Package  WP5 ξ Task 5.2 
Dependency  UR_GCC_01 
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GCC_03 
Functional or Non -Functional  Non-functional  
Type of Non -Functional Requirements  Regulatory  
Classification of Requirement  Legal/Regulatory  
Title  Concrete Acceptance  
Description (3 -4 lines)  Acceptance of the concrete mix by a certification 

body  
Data Need  None  
Physical Material needed  Test blocks of concrete need to be provided.  
Prioritization  Must  
Work Package  WP5 ξ Task 5.2 
Dependency  UR_GCC_02 
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GCC_04 
Functional or Non -Functional  Non-functional  
Type of Non -Functional Requirements  Legal  
Classification of Requirement  Legal/Regulatory  
Title  Construction permit for the new dock  
Description (3 -4 lines)  Construction permit for the new dock  
Data Need  None 
Physical Material needed  None 
Prioritization  Must  
Work Package  Out of the scope of Pioneers  
Dependency  UR_GCC_03 
Conflicts  N/A  
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7.6 ξ Hydrogen heating for buildings  
Demonstrator  Scenario  Use case 

#No  
Use Case Title  

Hydrogen 
heating for 
buildings  

Substitution of the current 
heating infrastructure (i.e., 
Natural gas) with an 
infrastructure capable of 
utilizing hydrogen as a 
heating source  
 

SPD_UC_02 Purchase and guarding risks 
of changes  
Design, guarding the safety 
requirements and license to 
build HAZIDS 
Budget, timing and quality 
Realization 
Monitoring outputs 
pacifications/goals  
Suppliersό main products for 
goal requiremen ts 
Validation  
Safety 
Controlling  
Building  
Commissioning  
Supply  

 
Demonstator  
ID SPD_HHB-06 
Description  Hydrogen building technology:  

Production green H2 and consumption for heating.  
Objectives  -Know-how gather ing for future employability of hydrogen.  

-Supports the Port of Antwerp -Bruges  policy of reducing CO2 and  
circular energy.  
-To learn off safety regards and legal compliance of storage and installation 
level  

Actors (system 
actor or natural 
persons)  

Port of  Antwerp -Bruges: landlord and builder  
Cordeel: contractor for building  
Tractebel: Supervisor quality, designer and feasibility  

Setting / 
context                

Port of Antwerp -Bruges. (Antwerp)  

Assets  -H2 Heater 
-Electrolysers  
-Compressors  
-Storage racks  
-Safety equipment  

Data  Measuring of power streams and results of the reliability in working and  
return on investment . 

Audience 
Groups  

Same as actors and the suppliers of the equipment Remeha and Solenco.  
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Registration  
Date  

10/3/2022  

Table 10 Hydrogen Heating for buildings SPD_HHB-06 Demonstrator Description Card 

User requirement card (one for each unique requirement)  

 

 

Attribute  Description  
User Requirement Unique ID  UR_HHB-01 
Functional or Non -Functional  Functional 
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Producing of Green Hydrogen  
Description (3 -4 lines)  Maximum production  12kgH2/da y 
Data Need  Measuring energy streams  
Physical Material needed  Electroly zers 
Prioritization  Must  
Work Package  WP5 ξ Task 5.3 
Dependency  Power consumption 68% produced by solar 32% 

green power of the Grid  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HHB-02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Heating work  zone  
Description (3 -4 lines)  Heating the air  handling unit for the ventilation in a n 

industrial painting hall  
Data Need  None  
Physical Material needed  Hydrogen heater  
Prioritization  Must  
Work Package  WP5 ξ Task 5.3 
Dependency  NDA product manager of heater  

 
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HHB-03 
Functional or Non -Functional  Non-functional  
Type of Non -Functional Requirements  Regulatory  
Classification of Requirement  Sustainability  
Title  Description manual s afety  requirements  
Description (3 -4 lines)  The explaining of the safety  regaurds, procedures 

in evacuation and maintenance of the installation.  
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Hazards and Hazop methods defined the risks and 
prevention measures.  

Data Need  àĿŌƑģǀűƚόǈ 
Physical Material needed  Safety-equipment and installations  
Prioritization  Must  
Work Package  WP5 ξ Task 5.3 
Dependency  §ģƑǜģƇΩϔņŌǔŌĿǔűƚƑϔǈǺǈǔŌƏǈϔλŤűǀŌΩϔťģǈΩΪμΩsignalization  

and safety equipment  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HHB-04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Sustainability  
Title  Verification of consumption hydrogen heating 

season 
Description (3 -4 lines)  Evaluation  availabil ity of hydrogen  in function of 

seasonal consumption  
 

Data Need  Energy registration  
Physical Material needed  measurement  
Prioritization  Must  
Work Package  WP5 ξ Task 5.3 
Dependency  Energy management system  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_HHB-05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Feasibility  of the installation  
Description (3 -4 lines)  Evaluation of the working of production and 

heating is reliable.  
Data Need  Status and alarm loggings  
Physical Material needed   
Prioritization  Must  
Work Package  WP5 ξ Task 5.3 
Dependency  Building management system  
Conflicts  N/A  
 N/A  
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7.7 ξ Green Straddle  Carriers 

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Green Straddle 
Carriers  

Replace an existing 
diesel -powered straddle 
carrier with a straddle 
carrier where up to 30% of 
hydrogen can be injected 
into the engine  

SPD_UC_03 1. Calibration - specific 
load cases for the SC to 
cover several engine 
working conditions for 
which dedicated tuning 
is required  

2. Operational  
Driving in normal 
operations with and 
without the dual -fuel 
mode activated.  

 
 

Demonstator  
ID SPD_GSC-08 
Description  Changing an existing diesel -powered straddle carrier to a straddle carrier 

where up to 30% of hydrogen can be injected into the engine. This requires 
adding hydrogen tanks, protective covers, a filling point, tubing, a custom 
motor injection part, a screen  for in the cabin, tuning, valves.  

Objectives  Χ to learn if hydrogen can be used on our terminals (safety, regulations)  
Χ to learn the optimal location of hydrogen tanks on the terminal  
Χ to learn the efficiency of the hydrogen injection: how much kg H2 is 

needed to replace 1 lit re of diesel  
Χ to evaluate the maximum amount of hydrogen that can be stored on 

the straddle carrier  
Actors (system 
actor or natural 
persons)  

CMB.TECH is the main technology subcontractor, Vincotte performs an 
independent review  of the safety data pack, Konecranes approves the 
modifications to the straddle carrier, CEPA approves that drivers can 
operate this modified machine, ATS organise the retrofit and test, PSAA 
facilitates in terms of operations, Air Liquide delivers the hyd rogen. 

Setting / context                PSAA Europa terminal  

Assets  Hydrogen tanks on the machine and protection covers, piping, etc.  

Data  Data recording of a straddle carrier driving on normal diesel fuel.  
Real-time data coming from the motor CAN bus is needed for the control 
algorithm to work.  

Audience Groups  ATS-PSAA-CEPA  
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Registration  Date  March 2022 
Table 11 Green Straddle Carriers SPD_GSC-08 Demonstrator Description Card 

 
User requirement card (one for each unique requirement)  

 

 

Attribute  Description  
User Requirement Unique ID  UR_GSC_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   

N/A  
Classification of Requirement  Energy Consumption Performance  

Sustainable development   
Title  Verification of fuel consumptions  
Description (3 -4 lines)  The straddle carrier shall consume less than 14l/h 

diesel (instead of 20l/h) and less than 2.3 kg/h of 
hydrogen (up to 30% reduction of diesel 
consumption is possible by adding hydrogen.  

Data Need  Fuel measurement (diesel + hydrogen).  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Energy Consumption Performance  

Operational Performance  
Title  Hydrogen Refueling time  
Description (3 -4 lines)  The design shall be such that for a real operational 

scenario the duration of filling the hydrogen tanks 
shall take no longer than 10 minutes (deviations for 
the prototype can be ex pected if properly justified).  

Data Need  None  
Physical Material ne eded  Hydrogen equipped test straddle carrier  

Tube trailer  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  
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Attribute  Description  
User Requirement Unique ID  UR_GSC_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Performance  
Title  Tank Capacity  
Description (3 -4 lines)  The minimum tank capacity shall be at least 30 kg 

for a real operational scenario (deviations for the 
prototype can be excepted if properly justified).  

Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_04 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Operational Performance  
Title  Direct refueling from the tube trailer from Air  Liquide  
Description (3 -4 lines)  The refueling shall take place with a direct filling from 

the tube trailer from Air  Liquide, not passing via a 
hydrogen refueling station.  

Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_05 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Operational Performance  
Title  Refueling possible from the ground level  
Description (3 -4 lines)  Refueling shall be possible from the ground level by 

an operator.  
Data Need  None  
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Physical Material needed  None  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_06 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Operational Efficiency  
Title  Risk to engine performance  
Description (3 -4 lines)  The added modifications shall cause no harm to the 

engine, and it shall be possible at all times to convert 
the engine back to its original configuration.  

Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_07 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Operational Efficiency  
Title  Impact to straddle carrier  
Description (3 -4 lines)  The added modifications shall cause no degradation 

to the lifetime nor stability of the straddle carrier. In 
case the stability performance of the machine is 
reduced, the necessary recalibration of stability 
software shall be made by the SC supplier to 
com pensate the higher center  of gravity.  

Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  
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Attribute  Description  
User Requirement 
Unique ID  

UR_GSC_08 

Functional or 
Non -Functional  

Non-functional  

Type of Non -
Functional 
Requirements  

Operational s afety  

Classification of 
Requirement  

Safety requirement  

Title  Added risk to terminal operations  
Description (3 -4 
lines)  

Several types of collisions can occur on the terminal: when using hydrogen 
on a straddle carrier, the remaining risk af ter applying risk reducing 
mitigations shall be at least one order of magnitude lower than existing risks 
on the terminal.  

Data Need  None  
Physical Mater ial 
needed  

Hydrogen equipped test straddle carrier  

Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_09 
Functional or Non -Functional  Non-functional  
Type of Non -Functional Requirements  Regulatory  
Classification of Requirement  Operational s afety  
Title  Failure tolerance  
Description (3 -4 lines)  For critical and catastrophic hazards, a 1 Failure -

tolerant solution shall be foreseen.  
Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_10 
Functional or Non -Functional  Non-functional  
Type of Non -Functional Requirements  Regulatory  
Classification of Requirement  Operational s afety  
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Title  External review  
Description (3 -4 lines)  The installation and safety data package shall be 

reviewed and approved by an external company.  
Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_11 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Standards and regulations  
Title  CE certificate  
Description (3 -4 lines)  A new CE certificate shall be obtained for the 

modified straddle carrier.  
Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_GSC_12 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements    N/A  
Classification of Requirement  Standards and regulations  
Title  Applicable  standard  
Description (3 -4 lines)  The hydrogen installation and its components shall 

be compliant with the EC79 standard. 
Data Need  None  
Physical Material needed  Hydrogen equipped test straddle carrier  
Prioritization  Shall 
Work Package  WP5 ξ Task 5.4 
Dependency  N/A  
Conflicts  N/A  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   105 

7.8 ξ Electric green last -mile  

Demonstrator  Scenario  Use case #No  Use Case Title  

Electric green 
last -mile  

Implementation and 
operation of and eTT  

1. SPD_UC_04 Operation of eTT on the 
container terminal  

2. SPD_UC_05 Operation of eTT on short 
haul road transport  

 
Demonstator  
ID SPD_eGLM-07 
Description  Demonstrate the use of a electric Terminal Tractor (eTT) in combination 

with charging infrastructure at the PoV container terminal.  
Objectives  1) Implementation of zero emission terminal tractor and supporting 

infrastructure  
2) Operation of the equipment within the container terminal setting  
3) Collect user data on the operation of the equipment  

Actors (system 
actor or natural 
persons)  

1) COOPERATIE E-GLM UA (e-GLM)  
2) ECT Delta Terminal B.V. (ECT) 

Setting / 
context                

ECT Venlo container terminal . 

Assets  Zero emission terminal tractor and charging (&energy) infrastructure . 

Data  None  

Audience 
Groups  

Results to be disseminated within Pioneers - relevant for container handling 
parties e.g. container terminal companies . 

Registration  
Date  

To be defined during scoping documents  

 
User requirement card (one for each  unique requirement)  

Attribute  Description  
User Requirement Unique ID  UR_eGLM-01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Lower energy cost compared to the diesel TT 

(dTT) 
Description (3 -4 lines)   
Data Need  eTT & dTT fuel consumption & unit diesel/kWh) 

costs 
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Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP5- Task 5.5 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_eGLM-02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Handl ing of  all container weights  
Description (3 -4 lines)  eTT should be able to handle all container 

weights (rated load for TT is 80T).  
Data Need  Vehicle load capacity and use data on container 

handling incidents in case the eTT could not 
perform its duty.  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP5- Task 5.5 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_eGLM-03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Access on public road  
Description (3 -4 lines)  eTT should be able to access on the public road.  
Data Need  Certification by authorities for public road access 

in the Netherlands  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP5- Task 5.5 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_eGLM-04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
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7.9 ξ IT Platforms for planning multimodal transport  

The rail platform  
Demonstrator  Scenario  Use case #No  Use Case Title  

IT Platforms for 
planning 
multimodal 
transport  -  
 
The Rail Platform  

Digitize the existing 
manual processes 
and create 
transparency in the 
E2E supply chain by 
collecting data and 
information  

 
MS_UC_O1 

1: Arriving company train 
Creating visibility of end -to-
end train planning and 
monitoring of an arriving train.  

MS_UC_O2 2: Departing company train 
Creating visibility of end-to-
end train planning and 
monitoring of a departing train.  

 
Table 12 rail platform MS_MMT-09_ Demo Description Card_Rail Platform 

Demonstator  
ID MS_MMT-09 
Description  The Rail Platform  is key in the digitalization of rail freight transport and 

support rail traffic control and capacity management in the port. We 
start together with the port of Antwerp. This requires an integrated and 
end-to-end approach in sh aring data between all actors involved in 
the rail transportation.  

Objectives  1. Digitalization of existing manual processes  
2. Creating transparency in the E2E supply chain through data 

collection and information exchange  
3. Coordinating the logistic processes of the various actors in the 

transport chain more effectively  
4. More efficient use of available rail infrastructure  
5. Providing support in the realization of the PoAB Rail vision  

Actors (system actor 
or natural persons)  

Infrabel, Port of Antwerp -Bruges, Railway Undertakings, Shippers, 
Terminals  

Setting / context                Port of Antwerp -Bruges 

Title  5h deployment of eTT per day  
Description (3 -4 lines)  eTT should be abled to be deployed at least 5 

hours per day  
Data Need  SoC data of the eTT   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP5- Task 5.5 
Dependency  N/A  
Conflicts  N/A  
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Assets  IT system development  

Data  Key data required for the execution of the demonstrator are: terminal  
slot  data, railway  path  data, train tracking data, wagon related data 
(incl status updates), railway infrastructure data  

Audience Groups  Infrabel, Port of Antwerp, Railway Undertakings, Shippers, Terminals.  
Registration  Date  24/3/2022  

 
User requirement card (one for each unique requirement)  

 

 

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Request terminal slot  
Description (3 -4 lines)  User must be able to request a terminal slot and see 

a visualization of the available capacity per terminal  
Data Need  Rail infrastructure within port area, capacity data 

λģǳģűƇģľƇŌΩϔƚĿĿǜƽűŌņΩΪμ 
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Processing Terminal  slot  
Description (3 -4 lines)  Accepting / declining / adjusting terminal slot  
Data Need  Rail infrastructure within port area, railway paths, 

ǔŌǀƏűƑģƇϔǈƇƚǔǈΩϔΪ 
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_03 
Functional or Non -Functional  Functional  
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Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Check on planned infraworks  / Quick Checks 

Infrastructure capacity  
Description (3 -4 lines)  The user should be able to check if there is enough 

capacity available  
Data Need  Rail infrastructure within port area,  railway paths, 

terminal slots  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Request Long haul train  path  
Description (3 -4 lines)  IT platform must receive information about the LH 

train path  
Data Need  Rail infrastructure within port area, railway paths, 

terminal slots,  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Request Last mile train  path  
Description (3 -4 lines)  IT platform must receive information about the LM 

train path  
Data Need  Rail infrastructure within port area , railway paths, 

terminal slots  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
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Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Coordination and validation between train  path LM 

en LH + allocation of train  path by Infrabel  
Description (3 -4 lines)  The user should be able to link the train  paths 

between the LM and LH  
Data Need  Rail infrastructure within port area, railway paths, 

terminal slots  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Alignment terminal slot and train path  
Description (3 -4 lines)  The user must be able to view the alignment of the 

terminal slot and train path  
Data Need  Rail infrastructure within port area, railway paths, 

terminal s lots  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Planning of the train on buffer tracks  
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Description (3 -4 lines)  The signaler should be able to divert the train to the 
optimal track based on the information of the IT -
platform  

Data Need  Rail infrastructure within port area, railway paths, 
terminal slots  

Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Data sharing 
Title  Execution of train  journey  
Description (3 -4 lines)  The user should be able to view the position and 

status of the moving train  
Data Need  Rail infrastructure within port area , railway paths, 

terminal slots  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_IPOAB_10 
Functional or Non -Functional  Non- Functional  
Type of Non -Functional Requirements  Security  
Classification of Requirement  Data sharing 
Title  Secure User  interface  
Description (3 -4 lines)  The user interface should only show data that is 

allowed for the user  
Data Need  Rail infrastructure within port area, railway paths, 

ǔŌǀƏűƑģƇϔǈƇƚǔǈΩϔΪ 
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  N/A  
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Multimodal Inland Planner (MIP ) 
Demonstrator  Scenario  Use case #No  Use Case Title  

IT Platforms for 
planning 
multimodal 
transport  -  
 
Multimodal Inland 
Planner (MIP)  

1. Enhanced route 
planner with 
estimated price 
information for the 
different route 
options  

MS_UC_O3 1.1 Search different transport 
routes from/to Port of 
Antwerp to a destination or 
from an origin in Europe  
1.2 Filter the top routes by 
different parameters  

2. Visibility of 
availability and 
capacity information 
for each transport 
leg and easy access 
to booking and 
pricing processes  

MS_UC_O4 2.1 The user can select a route 
and check the availability and 
capacity to see why the route 
is available or not, and in  case 
it is available to qualitative see 
which the availability is  
2.2 The user has mechanisms 
to book a route when there is 
availability  

 

Table 13 Multimodal Inland Planner (MIP) MS_MIP-09_Demonstration Description Card_Multimodal Inland Planner (MIP) 

Demonstator  
ID MS_MIP-09 

Description  The Multimodal Inland Planner (MIP)  is a software tool that gives a 
complete overview of the most efficient connections from the port to its 
hinterland by rail, barge, truck and shortsea. This solution was firstly 
developed during the COREALIS project, and the objective of PIONEERS 
is to improve this solution by means of new features that improve user 
experience and enhance the use of sustainable transport modes.  
The features of this tool in its current status are the following:  
- Identification of the different connections from the Port of Antwerp to all 
inland locations. For each connection, the travel time, price and CO2 
emissions are calculated.  
- Display of all possible connections from PoAB to a specific location. The 
connections are shown and arranged according to the transport mode an d 
the calculated parameters. By default, the first option displayed is the one 
with the lowest emissions, whereas the options that involve trucks are 
placed in the last positions.  
-  The search engine presents the most efficient logistic chain, resulting i n 
as little intra -port transport as possible, focusing on the modal shift 
towards rail and barge. This improvement aims to minimize the ship time 
at the port, enabling efficient and automated logistics chains and 
multimodal inter -connections.  
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Objectives  The objective of the MIP tool improvement is, in essence, to enable better 
modal choices in a fully integrated and seamless multimodal mobility 
system by making the different alternatives widely available and fully 
assessable.  
The actions carried out focus  on adding new features and improving 
existing ones to the MIP, such as:  
- The tool will identify the different connections between the Port of 
Antwerp and all inland and foreland connections (note that it currently 
identifies the connections from PoAB to all inland locations).  
-  The tool will consider both inbound and outbound traffic  
- Information with regard to capacity and availability of containers for each 
connection will be included in order to add the occupancy dimension into 
the tool.  
-  Add short -sea connections (e.g., Antwerp -Bilbao regular route)  
- Add terminal or berth specific departures  
- New User -friendly Front End  
- Integration of Cargo Flow Predictor in MIP tool  
-  Analyse how the tool can be linked to LSPs in order to book the service  

Actors (system 
actor or natural 
persons)  

Port of Antwerp -Bruges : Port authority acting as a neutral entity that 
provides the service to the actors in the port ecosystem  
Mosaic Factor: Technology provider  
Port Terminals  
Transport operators: Lineas  
Freight Forwarders/Logistics Service Providers/Shippers/Carriers in the 
Port of Antwerp ecosystem  

Setting / context                Port of Antwerp -Bruges 

Assets  -  

Data  European Inland Terminals connectivity data  
Schedules  connectivity data (days of the week when a connection is 
active) 
Terminal & Transportation Operators  
Container operation times at port and terminals  
Gate-in and gate -out data  
Barges and rail operators ό data 

Audience Groups  Same as actors 

Registration  Date  2/3/22  

 
User requirement card (one for each unique requirement)  

Attribute  Description  
User Requirement Unique ID  UR_MIP_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   114 

 

 

Classification of Requirement  MIP address 
Title  Reverse Geocoding Operations  
Description (3 -4 lines)  The tool should be able to translate a ladling geo -

coordinate to an address and vice versa  
Data Need  GENERAL DATA FOR THE TOOL: 

European Inland Terminals connectivity data  
Schedules connectivity data  
Terminal & Transportation Operators  
Container operation times at port and terminals  
Barges data  
ØģűƇϔƚƽŌǀģǔƚǀǈόϔņģǔģ 
Gate-in and gate -out data  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Truck transport  
Title  Truck routes  
Description (3 -4 lines)  The tool shall calculate a road route by truck 

between two addresses or geo -coordinates in 
Europe 

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Truck transport  
Title  Truck routes optimization algorithm  
Description (3 -4 lines)  The tool shall optimize the results to suggest the 

most convenient truck routes from and to Port of 
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Antwerp and the selected origin/destination in 
terms of distance, duration, price and CO2 emissions  

Data Need  None  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_02 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Rail Transport  
Title  Rail routes 
Description (3 -4 lines)  The tool shall calculate a rail route between two 

addresses or geo -coordinates in Europe  
Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Rail Transport  
Title  Rail connections  
Description (3 -4 lines)  The tool shall calculate an existing rail connection 

from and to Port of Antwerp and an address or geo -
coordinates in Europe  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_04 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_06 
Functional or Non -Functional  Functional  
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Type of Non -Functional Requirements  N/A  
Classification of Requirement  Rail Transport  
Title  Rail connections optimization algorithm  
Description (3 -4 lines)  The tool shall optimize the results to suggest the 

most convenient rail connection between Port of 
Antwerp and the selected origin/destination in 
terms of distance, duration, price and CO2 emissions.  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_04,  UR_MIP_05 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Barge Transport  
Title  Barge routes  
Description (3 -4 lines)  The tool shall calculate a barge route between two 

addresses or geo -coordinates in Europe  
Data Need  Nome   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Barge Transport  
Title  Barge connections  
Description (3 -4 lines)  The tool shall calculate an existing barge connection 

from and to Port of Antwerp and an address or geo -
coordinates in Europe  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
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Dependency  UR_MIP_07 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Barge Transport  
Title  Barge connections optimization algorithm  
Description (3 -4 lines)  The tool shall optimize the results to suggest the 

most convenient barge connection from and to Port 
of Antwerp and the selected origin/destination in 
terms of distance, duration, price and CO2 emissions  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_07,  UR_MIP_08 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_10 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Short-sea Transport  
Title  Short-sea vessel routes  
Description (3 -4 lines)  The tool shall calculate a short -sea vessel route 

between two addresses or geo -coordinates in 
Europe 

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A   
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_11 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
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Classification of Requirement  Short-sea Transport  
Title  Short-sea vessel connections  
Description (3 -4 lines)  The tool shall calculate an existing short -sea vessel 

connection from and to Port of Antwerp and an 
address or geo -coordinates in Europe  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_10 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_12 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Short-sea Transport  
Title  Short-sea vessel connections optimization algorithm  

Description (3 -4 lines)  The tool shall optimize the results to suggest the 
most convenient short -sea vessel connection from 
and to Port of Antwerp and the selected 
origin/destination in terms of distance, duration, 
price and CO2 emissions  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_10,  UR_MIP_11 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_13 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP algorithm  
Title  Combination of routes  
Description (3 -4 lines)  The algorithm should combine the different modes 

of transport and suggest the different end -to-end 
alternatives  

Data Need  European Inland Terminals connectivity data  
Schedules connectivity data  



 

D3.3 PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements   119 

 

 

Terminal & Transportation Operators  
Container operation times at port and terminals  
Barges data  
ØģűƇϔƚƽŌǀģǔƚǀǈόϔņģǔģ 
Gate-in and gate -out data  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  UR_MIP_02 to 12 
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_14 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface  
Description (3 -4 lines)  The MIP will have a user interface to showcase MIP 

functionalities that will be accessible from web 
browsers and mobile systems (smartphones and 
tablets) in a user -friendly way. The interface will 
include the suggested routes on a m ap highlighting 
the route selected by the user, an autofill field for the 
destination, a date field, a mode of transport 
selection option.  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A    
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_15 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface origin or destination in PoAB 

Description (3 -4 lines)  The user should be able to introduce the 
origin/destination in PoAB selecting one of the 
predefined terminals/berths  

Data Need  None  
Physical Material needed  N/A  
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Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A   
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_16 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface origin or destination different 

from  PoAB 
Description (3 -4 lines)  The user should be able to introduce the 

origin/destination by typing the address or the lat  / 
long geo -coordinates in the tool  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A    
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_17 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface - Results order  
Description (3 -4 lines)  The user should be able to order the suggested 

routes by faster, cheaper or greener.  
Data Need  None   
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A   
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_18 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface - Suggested routes  
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Description (3 -4 lines)  The suggested routes will be displayed with time, 
emissions, and quotation values. The ones without 
capacity will still appear but will be greyed.  

Data Need  None  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A   
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_19 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface - Availability and capacity  
Description (3 -4 lines)  When the user selects the route, can see the 

availability and capacity in each transport leg, by 
having ƿǜģƇűǔģǔűǳŌϔűƑŤƚϔǈǜĿŬϔģǈϔω~űƏűǔŌņϔ ǳģűƇģľűƇűǔǺϊ 

Data Need  None   
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  No conflicts  

Attribute  Description  
User Requirement Unique ID  UR_MIP_20 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  MIP UI 
Title  MIP user interface - Quotation  
Description (3 -4 lines)  When the user selects the route, can see the 

quotation, and has mechanisms to be redirected to 
perform the booking process  

Data Need  None  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.1 
Dependency  N/A  
Conflicts  No conflicts  
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7.10 ξ Realizing a modal shift in the commute of port 
employees  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Realizing a  modal 
shift in the 
commute of port 
employees  

Utilize the multimodal 
availability presented in 
the Smart ways to 
Antwerp  

MS_UC_O5 Port companies participating  
at the employers' approach  

 

Demonstator  
ID MS_MSC-10 

Description  City of Antwerp - Smart ways to Antwerp programme (= an umbrella 
programme of behavioural change initiatives).  

Objectives  Introduction of monitoring of  CO2 reduction with a  special focus  
on port companies  aiming to help them implement products and service s 
realising a modal shift and CO2 emission reduction . This demo will focus 
on three main processes:  
1. Companies signing the contract  
2. Mobility scan  
3. Modal shift initiatives  

Actors (system 
actor or natural 
persons)  

Port of Antwerp, Port companies (CEOs, mobility managers , employers 
and employees)  

Setting / context                City and - especially - Port of Antwerp -Bruges 

Assets  N/A  

Data  N/A  

Audience Groups  Port of Antwerp -Bruges , Chamber of Commerce, Port companies 
(employers and employees).  

Registration  Date  1/3/2022  

Table 14 Modal Shift MS_MSC_10 Demonstration Description Card 

 
User requirement card (o ne for each unique requirement)  

Attribute  Description  
User Requirement Unique ID  UR_MSC_01 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Sustainability  
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Title  Mobility scan (as baseline measurement)  
Description (3 -4 lines)  After a port employer becomes part of the Smart ways 

to Antwerp community by collaborating with the 
employers' approach, the first step is a mobility scan 
(which shows the current modal split as well as the 
potential m odal split, based on mathematical rules,  
one per mode of transport)  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MSC_02 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Sustainability  
Title  Attainability info  (employers and employees)  
Description (3 -4 lines)  Often it is important for employers as well as 

employees to be informed about all mobility and 
attainable options and routes for commuting. Smart 
ways to Antwerp delivers the online services of the 
multimodal route  planner and the smart map, which 
helps commuters befo re and on the road to find the 
best mobility solutions.  

Data Need  N/A  
Physical Material needed  Must  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MSC_03 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Sustainability  
Title  Personalized travel  

planning conversations  
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Description (3 -4 lines)  In case some employees do need even more 
information in depth, we set up personali zed travel 
planning conversations (at the workplace or online by 
conference call). For those employees we explore 
amongst others appropriate combinations of modes of 
transpor t and cycle routes, based on their personal 
situation so based on their homeplace address and 
workplace address.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MSC_04 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Sustainability  
Title  Test offer  
Description (3 -4 lines)  A next step for those who are interested in other 

mobility options is - after informing - the test offer. 
Employees can test a range of bikes such as city bikes, 
e-bikes, folding bikes, cargo bikes, bicycle trailers and 
shared bikes. Additionally  people also  can test PT such 
as - in a port context - the Waterbus (over our river 
Scheldt). All this for 4 weeks for free. In the hope that 
they will see the benefits and switch.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MSC_05 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Sustainability  
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7.11 ξ Cargo Flow Optimisation  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

 
Cargo Flow 
Optimisation  

Scenario 1: Normal 
scheduled services  
Scenario 2: Dynamic 
optimization of 
capacity utili zation 

MS_UC_O6 Containers to move to/from 
Antwerp, via Willebroek TCT 
on Danser vessels, all with 
differing priorities and time 
constraints.  

 
Demonstator  
ID MS_CFO-11 
Description  PIONEERS will demonstrate seamless and highly efficient green 

logistics operations for integrated sea/river -port -hinterland 
connections to massively enhance shift to greener modes.  

Objectives  The objective is to apply innovative cargo flow opt imisation solutions 
to make better use of barge transport in the Antwerp hinterland, with 
a view to reducing congestion and environmental impact.  

Actors (system actor 
or natural persons)  

TCT Willebroek ; Procter & Gamble; Venlo; Danser; Port of Antwerp -
Bruges  

Setting / context                Relevant sites include Willebroek, Mechelen, Antwerp and Venlo and 
a number of other locations may be involved also.  

Assets  N/A  

Data  Operational data will be required from the end user partners involved. 
Additionally, it is likely that certain GIS data will be required but the 
specification for this will be confirmed at a later stage.  

Audience Groups  TCT Willebroek  
Procter & Gamble  
Venlo  

Title  Bike infrastructure  
Description (3 -4 lines)  Port of Antwerp -Bruges takes the lead by carrying out 

cycle road works and the City of Antwerp/Smart ways 
to Antwerp - together with the Chamber of Commerce 
- try to support the port and the companies with 
different cycling stimulating initiatives  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.2-  Subtask 6.2.2 
Dependency  N/A  
Conflicts  N/A  
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Danser 
Port of Antwerp -Bruges 

Registration  Date  To be defined during scoping documents  

Table 15Cargo Flow Optimisation MS_CFO_11 Demonstrator Description Card 

 

User requirement card (one for each unique requirement)  

 

 

Attribute  Description  
User Requirement Unique ID  UR_CFO_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Graphical Representation  
Description (3 -4 lines)  The operation is complex so the planner would 

benefit greatly from an interactive graphical 
representation of the schedule.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Orders Filter ing 
Description (3 -4 lines)  Filtering orders by different attributes would be very 

useful  
Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  UR_Cargo Flow Optimisation _08  

UR_Cargo Flow Optimisation _09  

Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_03 
Functional or Non -Functional  Functional  
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Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Efficiency  
Title  Barge Capacity  
Description (3 -4 lines)  Maintain up to date details about barge capacity, 

schedules and locations.  
Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  

Classification of Requirement  Operations Optimisation  
Title  Passer By Model  
Description (3 -4 lines)  Make use of availability capacity on other barges 

which are passing by the terminal to/from the main 
port. 

Data Need  Network data is needed.  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  UR_Cargo Flow Optimisation _10  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operations Optimisation  
Title  Allocation  
Description (3 -4 lines)  Allocate containers to barges, aiming for good 

utilization  of capacity  while adhering to operational 
and commercial constraints.  

Data Need  Container movement data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
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Dependency  UR_Cargo Flow Optimisation _08  
UR_Cargo Flow Optimisation _09  

Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operations Optimisation  
Title  New Services 
Description (3 -4 lines)  Ability to add new services/connections and check 

the impact.  
Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operations Optimisation  
Title  Network  

Description (3 -4 lines)  Consider other terminals and ports in the network.  

Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Rules  
Title  Order Types  
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Description (3 -4 lines)  Container orders have a number of important 
attributes, such as the origin of the order, locations, 
etc. 

Data Need  Container movement data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Operational Rules  
Title  Order Times/Priority  
Description (3 -4 lines)  Container orders have differing time windows and 

priorities which need to be respected.  
Data Need  Container movement data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFO_10 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Operational Rules  
Title  Connectivity  
Description (3 -4 lines)  Barge schedules are relatively fixed , but a delay on 

one voyage may impact subsequent voyages. For 
example , docking times at terminals/ports may affect 
80 to 90% of the movements.  

Data Need  Status of the barge  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 -  Subtask 6.3.1 
Dependency  N/A  
Conflicts  N/A  
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7.12 ξ Multimodal access to port using a MaaS platform  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Multimodal 
access to port 
using a MaaS 
platform  

Instead of booking a taxi, 
travelers can use the 
CityTrips  platform that 
allows access to all mobility 
services in the city from one 
single interface under 
normal passenger flow (no 
COVID or travelling 
restrictions  
+ no limitations of cruises in 
the Port of Barcelona)  

MS_UC_O7 1. Start/end of cruise  
2. Exploring the city from the 
boat  

 
Demonstator  
ID MS_MaaS-12 
Description  Bring closer MaaS services to cruise tourists through CityTrips MaaS  

Mobility Platform in order to help cruise passengers to move to their 
destination in an easy way with lower dependencies of taxi and individual 
motorized accessibility to ports.  

Objectives  The pilot proposes to investigate what are the requirements for tourists to 
use a such an APP and how the tool can help to reduce car dependency 
and improve integration of port to the city.  

Actors (system 
actor or natural 
persons)  

Cruise lines, cruise passengers, port authority, mobility operators (m ainly 
shared means)   

Setting / 
context                

Port of Barcelona.  

Assets  CityTrips  is a platform that allows access to all mobility services in the city 
from 1 single interface.  

Data  User age, family situations, place of residence, information abou t travelling 
preferences, mobility habits and needs.  

Audience 
Groups  

Cruise lines, cruise passengers, port authority, mobility operators (mainly 
shared means)  

Registration  
Date  

To be defined during scoping documents  

Table 16 Multimodal Access MaasS Platform MS_MaaS-12 Demonstrator Description Card 

 
User requirement card s (one for each unique requirement)  

Attribute  Description  
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User Requirement Unique ID  UR_MaaS-01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Route Planning  
Title  Operation and Availability information  
Description (3 -4 lines)  users will need to get information of the mobility 

modes available once they arrive to the port and 
how to get them  

Data Need  Information on the transport services available in  
the area and c onnections for going from A to B, 
including exact location of the stops or shared 
vehicles  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MaaS-02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Accessibility  
Title  Booking integration  
Description (3 -4 lines)  Modes should be easily accessible from the MaaS 

Platform, at least on the minimum level of 
integration (direct link to operator's site)  

Data Need  Booking options  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  UR_MaaS_1 
Conflicts  UR_MaaS_9 

Attribute  Description  
User Requirement Unique ID  UR_MaaS-03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Accessibility  
Title  Payment integration  
Description (3 -4 lines)  Modes should be easily pa id from the MaaS 

Platform  
Data Need  Payment modes  
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Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  UR_MaaS_1 

UR_MaaS_2 
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MaaS-04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Route planning  
Title  Trip Information  
Description (3 -4 lines)  The tool must be able to inform users about price, 

time and emissions for each rout selected so they 
can decide on their preferred criterion  

Data Need  Information on the schedule, waiting times, travel 
time estimation, level of emissions per each mode  

Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  UR_MaaS_1 
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MaaS-05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Marketing  
Title  Awareness  
Description (3 -4 lines)  Users do not know the city , so some  how they will 

need to know about  the existence of CityTrips 
before reaching the city  

Data Need  - 
Physical Material needed  Leaflets/posters  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MaaS-06 
Functional or Non -Functional  UR_MaaS_6 
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Type of Non -Functional Requirements  Functional  
Classification of Requirement  - 
Title  Incentives  
Description (3 -4 lines)  Support services  
Data Need  Public transport modes will probably take longer 

than taxi/car modes so users m ay need an extra 
incentive such as places to go, summary of 
Barcelona touristic information, or others  

Physical Material needed  Survey  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MaaS-07 
Functional or Non -Functional  Non- Functional  
Type of Non -Functional Requirements  Privacy 
Classification of Requirement  Privacy 
Title  Privacy 
Description (3 -4 lines)  Privacy of users must be ensured in both the trip 

selected and the incentive  
Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  N/A  
Conflicts  N/A   

Attribute  Description  
User Requirement Unique ID  UR_MaaS-08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement    
Title  Dashboard  
Description (3 -4 lines)  User Interface. The user will need to see a landing 

dashboard with the predefined user parameters in 
terms of area, time range, and mode of transport  

Data Need  N/A  
Physical Material needed  N/A  - 
Prioritization  Must 
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  UR_MaaS_1 
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Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_MaaS-09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Location  
Title  Location of transport services  
Description (3 -4 lines)  Offered transport services will need to be located 

within a walking distance from boat  
Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must 
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  N/A  
Conflicts  UR_MaaS_1 

Attribute  Description  
User Requirement Unique ID  UR_MaaS-10 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  - 
Classification of Requirement  Accessibility  
Title  platform registration  
Description (3 -4 lines)  Registration to the platform must be fast an easy 

even if it is used only  one single time  
Data Need  N/A  
Physical Material needed  N/A  
Prioritization  Must 
Work Package  WP6 ξ Task 6.3 Subtask 6.3.3 
Dependency  N/A  
Conflicts  UR_MaaS_1 

UR_MaaS_2 
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7.13 ξ Cargo Flow Prediction  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Cargo Flow 
Prediction  

1. Containers flows analysis 
and understanding 
patterns of container 
movements  
 
2. Prediction of transport 
availability at 
short/medium notice  
 
3. Prediction for next mode 
of transport for a container 
based on historical data  

 
MS_UC_O7 
MS_UC_O8 
MS_UC_O9 
MS_UC_10 
MS_UC_11 
MS_UC_12 

1.1 Redefinition of dashboard 
parameters  
1.2 Container flows dashboard 
visualization"  
2.1 Specific daily details of 
transport availability  
2.2 Suggestions for demand 
consolidation"  
3. Prediction for next mode of 
transport for a container 
based on historical data  

 
Demonstator  
ID MS_CFP-13 
Description  This demo will build upon the Cargo Flow Prediction (CFP) model 

developed in COREALIS project. The CFP predicts the container 
destination and mode of transport by means of historical and real -
time data using Machine Learning techniques. The accuracy of 
predicting cargo operations contributes to the planning and control in 
port terminals and increases reliability and resiliency of port 
operations in an ecosystem with high uncertainties and a turbulent 
and ever -shifting demand.  

Objectives  The objective of PIONEERS is to turn into a robust and scalable 
software the Machine Learning model and implement user -friendly 
dashboards for the use of shippers, carriers and port authority to 
visualize different operational and strategical s cenarios. These 
dashboards, integrated into Multimodal Inland Planner, will provide 
customised dynamic visualizations and reports of the potential 
outcomes with the purpose of extracting the maximum value from the 
available inbound and outbound information  of containers.  

Actors (system actor 
or natural persons)  

Port of Antwerp -Bruges: Port authority acting as a neutral entity that 
provides the service to the actors in the port ecosystem  
Mosaic Factor: Technology provider  
Port Terminals  
Transport operators : Lineas 
Freight Forwarders/Logistics Service Providers/Shippers/Carriers in 
the Port of Antwerp ecosystem  
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Setting / context                Port of Antwerp -Bruges 

Assets  - 

Data  European Inland Terminals connectivity data  
Schedules  connectivity data (days of the week when a connection is 
active) 
Terminal & Transportation Operators  
Container operation times at port and terminals  
Gate-in and gate -out data  
Historical transportation data  

Audience Groups  Same as actors 

Registration  Date  2/3/22  
Table 17 Cargo Flow MS_CFP-13 Prediction Demonstration Description Card 

 
User requirement card (one for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_CFP_01 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  Cargo Flow prediction  
Description (3 -4 lines)  The Cargo Flow Predictor must calculate the cargo 

prediction on a specific area, time range and mode of 
transport  

Data Need  GENERAL DATA FOR THE TOOL: 
European Inland Terminals connectivity data  
Schedules connectivity dat  
Terminal & Transportation Operators  
Container operation times at port and terminals  
Barges data  
ØģűƇϔƚƽŌǀģǔƚǀǈόϔņģǔģ 
Gate-in and gate -out data"  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_02 
Functional or Non -Functional  Functional  
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Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  Cargo Transport Availability  
Description (3 -4 lines)  The Cargo Flow Predictor must calculate the transport 

availability at short/medium notice.  The Cargo Flow 
Predictor must suggest consolidation of demand in order to 
fill trains, barges and short -sea vessels. 

Data Need  As above 
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_03 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  Cargo Transport Options  
Description (3 -4 lines)  The Cargo Flow Predictor must suggest transport 

possibilities at a certain period of time for different routes  
Data Need  As above 
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_04 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  Cargo Next Mode of Transport  
Description (3 -4 lines)  The Cargo Flow Predictor should predict next mode of 

transport for a container based on historical data  
Data Need  As above 
Physical Material needed  N/A  
Prioritization  Should  
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Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
N/A  
N/AWP6  

Dependency    
Conflicts    

Attribute  Description  
User Requirement Unique ID  UR_CFP_05 

Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  CFP historical data  
Description (3 -4 lines)  The Cargo flow prediction model shall have at least 12 

monthsό historical data.  
Data Need  As above 
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_6 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  CFP algorithm periodicity  
Description (3 -4 lines)  The calculation of the predictions will be performed daily  
Data Need  As above  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  
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Attribute  Description  
User Requirement Unique ID  UR_CFP_7 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  CFP model accuracy  
Description (3 -4 lines)  The tool will include a method to evaluate the prediction 

model accuracy performance  
Data Need  As above 
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_8 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction Algorithm  
Title  CFP integration in MIP 
Description (3 -4 lines)  User Interface. The CFP dashboard should be accessed 

through MIP user interface and using MIP credentials  
Data Need  As above 
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_9 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction UI  
Title  CFP landing dashboard  
Description (3 -4 lines)  User Interface. The user can see a landing dashboard with 

the predefined user parameters in terms of area, time range, 
and mode of transport  

Data Need  As above  
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Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_10 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction UI  
Title  CFP dashboard filtering options  
Description (3 -4 lines)  User Interface. The dashboard should allow to filter the 

selection by different parameters: area, time range, mode of 
transport  

Data Need  As above  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CFP_11 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

N/A  

Classification of Requirement  Prediction UI  
Title  CFP daily specific details  
Description (3 -4 lines)  User Interface. The user can see specific daily details of 

transport availability, transport and consolidation 
suggestions for a group of selected parameters  

Data Need  As above  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP6 ξ Task 6.3  Subtask 6.3.2 
Dependency  N/A  
Conflicts  N/A  
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7.14 ξ Automated container shuttle solutions for port 
operations  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Automated 
container shuttle 
solutions for port 
operations  

Automated container 
shuttle between two 
terminals in the port of 
Antwerp (i.e., S11 and 
K1742).  

DT_UC_O1 Automate electric vehicles, 
connected to the digital 
infrastructure, and safety test 
the implementation in close 
cooperation with the 
terminals . 

 
Demonstator  
ID DT_ACSS-14 
Description  Automated container transport between two terminals by  

electric vehicle which is receiving the mission remotely . 
Objectives  ¶ Defining use -case requirements  

¶ Automation of electric vehic le 
¶ Connection to digital infrastructure  
¶ Safety testing in close cooperation with terminals  

Actors (system 
actor or natural 
persons)  

¶ Test vehicle, person nel to secure/unsecure cargo, to operate reach 
stacker and to start/stop demonstration  

¶ Experts to handle vehicle in case of emergency, management from 
terminals to ensure smooth operation  

Setting / 
context                

MPET, Medrepair, PoAB, closed environment . 

Assets  Available containers, reach stacker available . 

Data  Digital map, gate status, container informatio n. 

Audience 
Groups  

MPET, Medrepair, PoAB, VDL, AKKA, personnel involved in operations which 
are taking place simultan eously. 

Registration  
Date  

09.03.2022 

Table 18 Automated Container Shuttle DT_ACSS_14 Demonstrator Description Card 

 

User requirement card (o ne for each unique requirement)  

Attribute  Description  
User Requirement Unique ID  UR_ACSS-01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Must  
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Title  Automated driving  
Description (3 -4 lines)  Automated driving of an electric vehicle between 

two terminals.  
Data Need  No extra data necessary  
Physical Material needed  Sensors for perception and localization  

PCs to run SW 
Communication device (e. g. Ethernet, LTE, Wi -Fi)  
Interface HW  

Prioritization  Must  
Work Package  WP7- Task 7.2 -  Subtask 7.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_ACSS-02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Must  
Title  Vehicle control unit  
Description (3 -4 lines)  Driving mode of the automated vehicle software. 

Necessary to execute the given instruction and give 
the necessary instructions to the vehicle  

Data Need  Manual input for the operation  
Physical Material needed  Sensors for perception and localization  

PCs to run SW 
Communication device (e. g. Ethernet, LTE, Wi-Fi)  
Interface HW  

Prioritization  Must  
Work Package  WP7- Task 7.2 -  Subtask 7.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_ACSS-03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Must  
Title  Perception  
Description (3 -4 lines)  Feature for the vehicle to detect its surroundings 

with sensors in order to avoid e. g. collisions, detect 
obstacles  

Data Need  No extra data necessary  
Physical Material needed  N/A  
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Prioritization  Must  
Work Package  WP7- Task 7.2 -  Subtask 7.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_ACSS-04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Must  
Title  Communication  
Description (3 -4 lines)  Necessary for the vehicle to communication with 

external partners and send internal messages  
Data Need  No extra data necessary  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7- Task 7.2 -  Subtask 7.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_ACSS-05 

Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Must  
Title  Navigation  

 
Description (3 -4 lines)  In order for the vehicle to navigate along the route 

between two locations it is necessary to have a very 
precise location and to navigate along the route  

Data Need  No extra data necessary  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7- Task 7.2 -  Subtask 7.2.1 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_ACSS-06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Must  
Title  Drive-by-wire  
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7.15 ξ Automated vessels  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Automated 
vessels  

Scenario 1: Network 
monitoring and testing  
  

DT_UC_O2 1. Development and 
implementation of Wi-Fi / 
LTE or alternatives  
  

Scenario 2: Object 
detection monitoring  

DT_UC_O3 2. Installing hardware on the 
vessels that will have the 
capacity, in combination with 
software and Machine 
Learning, to detect objects i n 
the near vicinity of the vessel 
and alarm the captain  

 

 

Demonstator  
ID DT_AV-15 
Description  Installation of control systems and technology for semi and autonomous 

vessels. on a DANSER barge  
Objectives  Seafar will install its control systems and technology on a DANSER barge, 

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 Antwer p hinterland. 
Design, engineering, development and integration of the control system 
and architecture configured to fit the specific vessel  requirements will be 
done. The first test phase will cover: integrate 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 

Description (3 -4 lines)  Ability of the vehicle to translate instructions from 
the SW-Stack to steering, acceleration and 
breaking.  

Data Need  No extra data necessary  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7- Task 7.2 -  Subtask 7.2.1 
Dependency  N/A  
Conflicts  N/A  
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lessons learned. The second more challenging  test phase will take place 
with reduced crew on board. Parallel activities include estimating 
operational and logistics  benefits; synergy coordination with T4.3 (e -
barges) and submission of the permit application and discussion with the  
authorities for aut horizations; revised feasibility and benefits assessments 
for AVs. 

Actors (system 
actor or natural 
persons)  

Seafar, Port of Antwerp -Bruges , Ship Owner (DASER), Authority. 

Setting / context                Between Antwerp -Wille broek and/or Antwerp -Venlo. 

Assets  Having vessels operates in the trajectory.  
Data  AIS, Camera, GPS, Operating data. 
Audience Groups  Same as actors. 
Registration  Date  To be defined during scoping documents  

Table 19 Automated Vessels DT_AV_15 Demonstrator Description Card 

User requirement card (one for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_AV_01  
Functional or Non -Functional  Non-functional.  
Type of Non -Functional Requirements  Regulatory Requirements.  
Classification of Requirement  Operational Rules  
Title  Experimental agreement.  
Description (3 -4 lines)  Need an experimental agreement (include 

CONOPS). 
Data Need  None  
Physical Material needed  No 
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_02 
Functional or Non -Functional  Non-functional.  
Type of Non -Functional Requirements  Regulatory Requirements.  
Classification of Requirement  Operational Rules  
Title  Compliance to min crew.  
Description (3 -4 lines)  Need a compliance to min crew regulation.  
Data Need  None  
Physical Material needed  No 
Prioritization  Must. 
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
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Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  Crew Requirements (Phase 1) 
Description (3 -4 lines)  Crew Requirements: Skipper on board ξ Remote 

Operator ξ Mate ξ 2 Sailors 
Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  Navigation in the port area ( Phase 1A) 
Description (3 -4 lines)  - 4 arrival voyages (navigation in port area ξ 

interaction with shipping traffic ξ interaction with 
VTS) 
- 4 departure trips (navigation in port area ξ 
interaction with shipping traffic ξ interaction with 
VTS) 
- 4 story journeys (navigation in port area ξ 
interaction with shipping traffic ξ interaction with 
VTS) 

Data Need  All  
Physical Material needed  N/A   
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
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User Requirement Unique ID  UR_AV_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  Unmooring maneuvers (Phase 1B) 
Description (3 -4 lines)  More, and unmooring maneuvers  

5 more, and unmooring maneuvers that are followed 
in the presence of the POAB delegation at SCC.  
Phase 1B may be combined with phase 1A. PHASE 1C 
cannot be started until PHASE 1A and PHASE 1B have 
been positively evaluated by POAB 

Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  Lock passages (Phase 1C) 
Description (3 -4 lines)  Lock passages  
Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  Crew requirements (Phase 2) 
Description (3 -4 lines)  Crew requirements: Remote Operator; helmsman ξ 2 

sailors and approval inland navigation committee. 
from SCC lock passage, sailing in the port, mooring & 
unmooring.  
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Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  VTS Sector Polder testing (Phase 3) 
Description (3 -4 lines)  VTS Sector Polder testing  
Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  
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7.16 ξ Vessel traffic optimisation  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Vessel traffic 
optimisation  

Optimize the traffic flows of 
vessels and reduce the 
waiting times in the port 
(area) 
1. Long-term simulations e.g.  
new locks or terminals.  
 

DT_UC_O4 1. Evaluate vessel movement  
2. Evaluate lock operations  
3. Identify traffic capacity 
problems  

Attribute  Description  
User Requirement Unique ID  UR_AV_09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational efficiency  
Title  Test VTS Sector City  (Phase 4) 
Description (3 -4 lines)  Test VTS Sector City  
Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_AV_10 
Functional or Non -Functional  Functional  
Type of Non -Functional 
Requirements  

 

Classification of Requirement  Operational efficiency  
Title  Operational navigation (Phase 5) 
Description (3 -4 lines)  Operational navigation in the VTS sectors Polder, Stad 

and Waasland with a reduced crew.  
Data Need  All  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7.- Task 2.2 ξ Subtask 7.2..2 
Dependency  N/A  
Conflicts  N/A  
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2. real-time support by 
evaluating vessel 
movements, lock operations, 
and identifying traffic 
capacity problems.  

 
Demonstator  
ID DT_VTO-16 
Description  Implementation of artificial intelligence, simulation and algorithms  platform  

in two demonstrations to minimize waiting times, by optimizing the lock 
planning and offering real time support by short term simulation.  

Objectives  To minimize the (unnecessary) waiting times of vessels. In two parts:  
1. Optimal lock planning. The objective here is to find a balance between 
maximizing the capacity of locks and (individual) waiting times of vessels.  
2. Support the operational aspects of traffic control. The objective is to 
simulate the operational aspects o f the vessel processes before they 
happen. This insight will provide traffic control tools to analy ze the impact of 
their operational decisions before decisions need to be made.  

Actors (system 
actor or natural 
persons)  

Trafic controllers, Port designers  
 

Setting / 
context                

Port of Antwerp -Bruges 
 

Assets  Optimal lock planning: A laptop with the executable installed, and a server to 
host the back -end. We can provide both these ourselves.  
Real time support: If we provide the demo entirely sta nd-alone , then above 
would suffice. But preferably we would demonstrate an integration between 
an existing digital twin and a short -term simulation component that we 
provide. In this case we need a version of such a digital twin that can display 
detailed f uture predic tions on vessel movements.  

Data  Optimal lock planning: Geographical map of the port, definition of the locks, 
list of vessel categories, routes and processes, list of sailing rules, yearly 
vessel arrivals for the relevant future . scenarios 
Real time support: Geographical map of the port (or reduced area for 
demonstration), information about vessel widths and buffers based on AIS 
analysis, either real -time data integration or large dataset to emulate this 
integration so real -time p redictions can be demonstrated . 

Audience 
Groups  

Traffic controllers, Port designers, Operational port executives, Agencies for 
waterway management.  

Registration  
Date  

Hard to set a date for the demonstrations already. Deadlines are in month 24 
(Optimal lock planning) and month 34 (Real time support) . 

Table 20 Vessel Traffic Optimisation DT_VTO_16 Demonstrator Description Card 

 
User requirement card (one for each unique requirement)  
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Attribute  Description  

User Requirement Unique ID ID  UR_VTO-01 

Functional or Non -Functional  Functional  

Type of Non -Functional Requirements    

Classification of Requirement  Optimal lock planning  

Title  Start simulations  

Description (3 -4 lines)  

As a user, I want to be able to start simulations to 
evaluate future lock operations in several 
scenarios. I am able to select on which data I want 
to run the simulation and I can configure the 
simulation by for example start and end date. In the 
data I can define locks that need to be s imulated.  

Data Need  
All data necessary  for simulation, e.g. infrastructural 
data, vessel data, arrival prognosis, operational lock 
data 

Physical Material needed  None  

Prioritization  Must  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  

  
Attribute  Description  

User Requirement Unique ID   UR_VTO-02 

Functional or Non -Functional  Functional  

Type of Non -Functional Requirements    

Classification of Requirement  Optimal lock planning  

Title  Realistic results  

Description (3 -4 lines)  

As a user, I want to get realistic results on the 
simulation of my lock planning, so the simulations 
can be used to predict future situations given new 
investments. On historical data I want several KPIs 
to be close enough to realit y, e.g. average waiting 
times, peak waiting times, average amount of 
lockage in a given time period, average lock 
utli zation. 
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Data Need  
A set of historical simulation data, a set of validation 
data to compare the results to  

Physical Material needed  None  

Prioritization  Must  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  

  
Attribute  Description  

User Requirement Unique ID  UR_VTO-03 

Functional or Non -Functional  Functional  

Type of Non -Functional Requirements    

Classification of Requirement  Optimal lock planning  

Title  Disruption recovery  

Description (3 -4 lines)  

As a user I want the simulated lock planning to 
handle disruption recovery well, so to realistically 
simulate the operations of traffic managers. If 
vessels encounter delays outside of the lock 
operations, for example during sailing due to 
congestion, I want the lock planning to replan these 
vessels if necessary . This can be by requesting the 
vessel to slow down and plan the vessel in a later 
lockage, to replan the vessel in another parallel 
lock, or to instigate a more complex cascade effect 
throughout the lock planning affecting other 
vessels and lockages.  

Data Need  None   

Physical Material needed  N/A  

Prioritization  N/A  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  

  
Attribute  Description  

User Requirement Unique ID  UR_VTO-04 

Functional or Non -Functional  Functional  
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Type of Non -Functional Requirements    

Classification of Requirement  Real-time support  

Title  Simulate a fixed point  

Description (3 -4 lines)  

As a user, I want to do a simulation into the future 
and look at my traffic situation a fixed time into the 
future (e.g. half an hour). I can see the expected 
positions of vessels. I can visuali ze these resul ts 
geographically as a snap -shot. 

Data Need  
Infrastructural data and live data about simulated 
vessels 

Physical Material needed  None  

Prioritization  Must  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  

  
Attribute  Description  

User Requirement Unique ID  UR_VTO-05  

Functional or Non -Functional  Functional  

Type of Non -Functional Requirements    

Classification of Requirement  Real-time support  

Title  Simulated a period  

Description (3 -4 lines)  

As a user, I want to do a simulation into the future 
and look at my traffic situation between the time of 
simulation until a fixed period into the future (e.g. 
half an hour). I can visualize these results 
geographically and I can play -back these results as 
an animation. 

Data Need  
Infrastructural data and live data about simulated 
vessels 

Physical Material needed  None   

Prioritization  Could  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  
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Attribute  Description  

User Requirement Unique ID  UR_VTO-06  

Functional or Non -Functional  Functional  

Type of Non -Functional Requirements    

Classification of Requirement  Real-time support  

Title  Conflict flagging  

Description (3 -4 lines)  

As a user, I want to see any potential conflicts in my 
simulation flagged so I know where to make 
operational interventions. For example , a vessel 
that has to trail behind a slower vessel, or two 
vessels that want to use a turning b asin at the same 
moment.  

Data Need  N/A  

Physical Material needed  None   

Prioritization  Should  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  

  
 

Attribute  Description  

User Requirement Unique ID  UR_VTO-07 

Functional or Non -Functional  Functional  

Type of Non -Functional Requirements    

Classification of Requirement  Real-time support  

Title  Scenarios 

Description (3 -4 lines)  
As a user, I want to simulate specific scenarios, so I 
can pick the best one. For example , experiment 
with different departure times of vessels.  

Data Need  Scenario data  

Physical Material needed  None   

Prioritization  Could  

Work Package  WP7-Task 7.4 Subtask 7.4.1 

Dependency  N/A  

Conflicts  N/A  
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7.17 ξ Maritime 5G for intelligent vessel location  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Maritime 5G for 
intelligent vessel 
location  

Implementation of a 5G 
network in the port area of 
Barcelona  

DT_UC_O5 Selection of the workspace 
area, the deployment of the 
5G network nodes, the 
installation of the cameras 
and edge servers, and finally, 
the realization of the 
complete solution cycle  

 
Demonstator  
ID  DT_M5G-17  
Description  This demonstration involves a combination of mature technologies: 5G 

technology; video cameras connected by 5G that continuously transmit 
images of the port's wharfs in high definition; an edge computing system 
that allows the distribution of the component s and applications necessary 
to analy ze and process data in the port itself, thus avoiding transmission 
to public cloud platforms; development of a system that will use AI 
models - to analy ze in real time the videos from various cameras in the 
port and det ect the ships - and geo -positioning algorithms that will 
process and combine various types of information to calculate the final 
position of the ships and send them to the current control tower systems.  

Objectives  The objective of the pilot is to create a  new vessel location system, 
capable of matching or improving the current positioning systems of the 
Port of Barcelona (AIS and RADAR), taking advantage of the technological 
and logistical advantages of 5G technology for the implementation of new 
cameras at the port.  
Geolocate ships more accur ately with 5G node and algorithms of Artificial 
Intelligence (ferri es and smaller vessels)  

Actors (system 
actor or natural 
persons)  

Port Systems (Control tower), maritime traffic controllers, ship pilots, tug 
boats, vessel masters, port security, GIS technicians, IT technicians  

Setting / context                Port of Barcelona. Pilot held in the dock of Sant Beltran  

Assets  5G Node located in the top of the building World Trade Center Barcelona  
2 cameras from Huawei located in the dock  

Data  Datasets of Camera images  
Geographical location coordinates  
The data sets of the 5G demo will be based on the video camera images 
and will identify only the vessels. The images will be of property of the 
Port of Barcelona and can only be used for the research purposes of this 
demonstration  
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Audience Groups  Ship operators, port authority, maritime traffic controllers, harbor masters, 
shipping companies  

Registration  Date  TBC 

Table 21 Maritime 5G for intelligent vessel location DT_M5G_17 Demonstration Description Card 

 
User requirement card (one for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_M5G-01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Integration in the current positioning systems of the 

Port of Barcelona  
Description (3 -4 lines)  Integration of the geolocation positioning in the 

Port of Barcelona systems of monitoring and 
security of vessels  

Data Need  Outputs from the geolocation data  
Physical Material needed  Servers   
Prioritization  Should  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  It is connected with the requirements related to the 

datasets  
Conflicts  Also possibly connected to Digital Twin Demo  

Attribute  Description  
User Requirement Unique ID  UR_M5G-02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Integration in the current positioning systems in 

port services operators (pilots, tugboats, moorers 
,etc.) 

Description (3 -4 lines)  Integration of the geolocation positioning with the 
Barcelona port services companies and operators. 
Study of the integrati on of the outputs of the demos 
in their systems for port operations management.   

Data Need  Outputs from the geolocation data  
Physical Material needed  Servers   
Prioritization  Could  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  It is connected with the requirements related to the 

datasets  
Conflicts  Also possibly connected to Digital Twin Demo  
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Attribute  Description  
User Requirement Unique ID  UR_M5G-03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Hardware installation (cameras)  
Description (3 -4 lines)  Hardware installation (cameras) to generate 

datasets for the geolocation of vessels  
Data Need  Sufficient quality image to geolocate with accuracy  
Physical Material needed  Connection of the Cameras and 5G network  
Prioritization  Must  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  Port of Barcelona, hardware provider, Connected  to 

Digital Twin Demo  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_M5G-04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Identification of vessels with different sizes  
Description (3 -4 lines)  Ensure that the algorithms are able to detect the 

datasets provided  by vessels of different sizes , 
including small vessels that are not equipped with 
AIS.  

Data Need  Have sufficient quality image to geolocate with 
accuracy  

Physical Material needed  Connection of the Cameras and 5G network  
Prioritization  Must  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  Camera hardware datasets  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_M5G-05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Identification of vessels under low visibility 

conditions  
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Description (3 -4 lines)  Ensure that the algorithms are able to detect with 
the datasets provided vessels in different weather 
and visibility conditions (for example, d ay, night, 
raining, fog, etc .)  

Data Need  N/A  
Physical Material needed  Camera hardware datasets  
Prioritization  Must  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  Camera hardware datasets  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_M5G-06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Algorithms to geolocate vessels  
Description (3 -4 lines)  Development of the algorithms to geolocate the 

vessels (of different sizes) and with different 
weather and visibility conditions   

Data Need  Feedback from the usability of the geolocation for 
the different port stakeholders  

Physical Material needed  Connection of the Cameras and 5G network  
Prioritization  Must  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  Datasets 
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_M5G-06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Latency  
Description (3 -4 lines)  Ensure the latency of the 5G connected system 

with the cameras to geolocate in real time or near -
to-real time.  

Data Need  Camera hardware datasets  
Physical Material needed  Connection of the Cameras and 5G network  
Prioritization  Must  
Work Package  WP7 ξ Task 7.4 ξ Subtask 7.4.2 
Dependency  5G network deployment, camera hardware 

installation  
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7.18 ξ Container transport forecast  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

Containers 
transport forecast  

1. Prediction of demand 
visualization 
2. Automatic 
optimi zation of routes  

DT_UC_O6 
DT_UC_O7 

1.1. Dashboard of demand 
prediction  
1.2. Details of daily prediction  

 
DT_UC_O8 
DT_UC_O9 
DT_UC_10 

2.1. Automatic proposal of a 
Transport Order assignment  
2.2. Confirmation of a 
Transport Order assignment  
2.3. Algorithm preferences 
definition  

 
Demonstrator  
ID DT_CTF-18 
Description  Knowing in advance the number of trucks that will be necessary is a very 

valuable information for truck planning and for prioritizing, especially in 
small and medium transportation companies. Therefore, this demo will 
demonstrate a Containers Transport Forecast to improve the efficiency 
and planning of containers that need to be transported by truck. The 
solution forecasts u sing ML techniques the outbound truck movements at 
the Port of Barcelona based on inbound and outbound data available in 
the PCS. 

Objectives  The objective is to provide a tool that, integrated in the Port Community 
system, provides SMEs transport organisa tions new features that optimise 
their current processes:  
- Prediction of demand that will allow to plan in advance how many 
transport orders will be contracted. Then the transport provider will be 
able to organise their fleet.  
-  Optimisation of routes tha t will automatically assign the containers to the 
different trucks/drivers once a new transport order is contracted to the 
transport provider. The optimisation will be based on different parameters 
and will allow rescheduling if more optimal routes are dis covered. It will 
allow the transport managers to avoid losing time by performing this task 
manually.  

Actors (system 
actor or natural 
persons)  

Port of Barcelona: Port authority acting as a neutral entity that provides the 
service to the actors in the port  ecosystem  
Mosaic Factor and Portic (e -commerce platform of the Logistic 
Community of the Port of Barcelona): Technology providers  
SMEs truck transport planner: SMEs in the Port of Barcelona ecosystem  

Conflicts  N/A  
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Truck Drivers: truck drivers of each SME will be notifi ed about the transport 
orders assigned to them.  

Setting / context                Port of Barcelona  

Assets  - 

Data  Containers operational data available in the Port Community System  

Audience Groups  SMEs truck transport operators: SMEs in the Port of Barcelona ecosystem  

Registration  Date  2/3/2022  

Table 22 Containers transport forecast DT_CTF_18 Demonstrator Description Card 

 
User requirement card (one for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_CTF_01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction algorithm  
Title  Container Transport Forecast prediction algorithm  

Description (3 -4 lines)  Container Transport Forecast algorithm must 
calculate the prediction of import and export 
transport orders  

Data Need  Transport orders historical data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction algorithm  
Title  Prediction model data  
Description (3 -4 lines)  The prediction model shall have at least 12 months 

of historical data  
Data Need  Transport orders historical data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
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Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction algorithm  
Title  Prediction model data combination  
Description (3 -4 lines)  The prediction algorithm should combine real -time 

information with historical information from transport 
order arrivals to improve its accuracy  

Data Need  Transport orders historical data and real data  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction algorithm  
Title  Prediction algorithm periodicity  
Description (3 -4 lines)  The calculation of the prediction will be done on a 

daily basis 
Data Need  Transport orders historical data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7  - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction algorithm  
Title  Prediction model accuracy  
Description (3 -4 lines)  The prediction algorithm should obtain an accuracy in 

the prediction that allows a high reliability of the 
system  

Data Need  Transport orders historical data  
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Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7  - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction algorithm  
Title  Prediction model accuracy calculation  

Description (3 -4 lines)  The tool will include a method to evaluate the 
prediction model accuracy performance  

Data Need  Transport orders historical data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7  - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation algorithm  
Title  Truck routes optimization algorithm  
Description (3 -4 lines)  The algorithm must optimize the results to suggest 

the most convenient truck routes between PoB and 
the destination or between the origin and PoB in terms 
of distance, duration, price, and CO2 emissions.  

Data Need  Fleet data, transport orders data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
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Classification of Requirement  Demand prediction UI  
Title  CTF user interface  
Description (3 -4 lines)  The CTF will have a user interface to showcase the 

prediction algorithm outcomes that will be accessible 
from web browsers and mobile systems (smartphones 
and tablets) in a user -friendly way  

Data Need  Non- Functional   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction UI  
Title  CTF user interface dashboard  
Description (3 -4 lines)  The user can see a landing dashboard with the 

prediction of transport orders for the next week and 
the number of different shippers that will send the 
orders  

Data Need  Non- Functional  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7  - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_10 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction UI  
Title  CTF user interface filter options  
Description (3 -4 lines)  The user can filter the prediction of demand by 

different parameters: by period of time, by shipper, by 
inbound/outbound in order to update the dashboard 
visualization elements  

Data Need  Non- Functional   
Physical Material needed  N/A  
Prioritization  Should  
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Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_11 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction UI  
Title  CTF user interface daily detail  
Description (3 -4 lines)  The user can see the detail of a specific day to see the 

predicted % of orders by each hourly range.  
Data Need  Non- Functional   
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP7  - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_12 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction UI  
Title  CTF user interface shippers ό detail  
Description (3 -4 lines)  The user can see in each hourly frame the different 

shippers involved in the transport orders  
Data Need  Non- Functional   
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_13 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction UI  
Title  CTF user interface inbound flows  
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Description (3 -4 lines)  In the inbound flows, the user can see how many 
different origins will be present and the distance from 
the port.  

Data Need  None  
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A   
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_14 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Demand prediction UI  
Title  CTF user interface outbound flows  
Description (3 -4 lines)  In the outbound flows, the user can see how many 

different destinations will be present and the distance 
from the port.  

Data Need  None  
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_15 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation algorithm  
Title  Optimi zation of routes algorithm periodicity  
Description (3 -4 lines)  The optimi zation of routes algorithm will be run on 

an hourly basis  
Data Need  Fleet data, transport orders data  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_16 
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Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation UI  
Title  Optimi zation of routes algorithm parameters  
Description (3 -4 lines)  The traffic manager can select the criteria (cost, time, 

green) for generating optimized routes  
Data Need  Fleet data, transport orders data  
Physical Material needed  N/A  
Prioritization  Should  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_17 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation algorithm  
Title  Optimi zation of routes algorithm restrictions  
Description (3 -4 lines)  The optimization algorithm should consider the 

restrictions provided by the user: allowed driving 
time, rest times, top drivers, freelance drivers, etc.  

Data Need  None  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_18 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation algorithm  
Title  Optimi zation of routes algorithm results  
Description (3 -4 lines)  The optimization algorithm should propose a pair 

transport -order ξ truck driver  
Data Need  None   
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7  - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  
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Attribute  Description  
User Requirement Unique ID  UR_CTF_19 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation UI  
Title  User interface - Route confirmation  
Description (3 -4 lines)  The user must confirm the proposed pair transport -

order ξ truck driver  
Data Need  None  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_20 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation UI  
Title  User interface - Route manual assignation  
Description (3 -4 lines)  The user can manually do the assignation process, 

do not conflicting with other transport orders already 
assigned  

Data Need  None   
Physical Material needed  N/A  
Prioritization  Could  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_21 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation UI  
Title  Re-scheduling of transport orders  
Description (3 -4 lines)  The tool should distinguish between orders that can 

be re-scheduled and not re -scheduled  
Data Need  None   
Physical Material needed  N/A  
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7.19 ξ Digital Twin  

Demonstrator  Scenario  Use case 
#No  

Use Case Title  

 
 
 
Digital Twin  
 

Scenario 1: Vessel Traffic 
Management  

DT_UC_11 1. Short-term traffic 
predictions  

Scenario 2: Emissions 
Monitoring  

DT_UC_12 
DT_UC_13 
DT_UC_14 

2.1 Map emissions associated 
to Scope 1 and 2 
2.2 map actual running 
projects impact on CO2 
emissions 
2.3 Display what- if scenarios 
of potential future projects  

 
 
Scenario3: Energy 
management  

DT_UC_15 3. Modal shift from port to 
hinterland from trucks to 
barge/rails  

 
Demonstator  

Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_CTF_22 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements  N/A  
Classification of Requirement  Routes optimisation UI  
Title  User interface - Algorithm preferences  
Description (3 -4 lines)  The user can apply some preferences to the 

algorithm and restrictions to the algorithm (top 
drivers, rest intervals, freelance drivers, max driving 
time, etc.) 

Data Need  None    
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7 - Task 7.4 - Subtask 7.4.3 
Dependency  N/A  
Conflicts  N/A  
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ID DT_DT-19 
Description  A decision support tool that facilitates cross domain decision support . 
Objectives  5% port emission reduction t hrough pain points detection + 5% reduction in 

port logistics operations emissions + 5% reduction of noise.  
Actors (system 
actor or natural 
persons)  

PoAB, Envision Digital, Imec (and other to be defined) . 

Setting / 
context                

PoAB 

Assets  APICA (PoAB Digital Twin) + data sources + data models . 

Data  Depending on use case . 

Audience 
Groups  

Depending on use case . 

Registration  
Date  

M7-M36 

Table 23 Digital Twin DT_DT_19  Demonstrator Description Card 

 

User requirement card (o ne for each unique requirement)  

 

Attribute  Description  
User Requirement Unique ID  UR_DT-01 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Simulate future vessel positions  
Description (3 -4 lines)  In the digital twin I can simulate the vessel positions 

until 1h in the future . 
Data Need  ¶ 2D map view - vessel flow  

¶ Vessel flow planner  
¶ Real-time data availability - ship positioning  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-02 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  View traffic flow conflicts  
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Description (3 -4 lines)  In the digital twin I can see possible conflicts in 
traffic flow of seagoing vessels  

Data Need  ¶ Map view - vessel flow  
¶ Vessel flow calculator  
¶ Vessel flow conflict detection  
¶ Real-time data availability - ship positioning  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-03 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Compare (simulated) alternatives  
Description (3 -4 lines)  In the digital twin I can simulate various vessel flows 

and see the impact on CO2 emissions for different 
options of vessel flows . 

Data Need  ¶ Real-time data availability - ship positioning  
¶ Vessel flow optimization ξ simulator  
¶ Dash board view - vessel flow  
¶ Map view - vessel flow  
¶ Emissions calculator - vessel flow  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-04 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Compare E-generated vs purchased  
Description (3 -4 lines)  Compare  on site generation vs. purchased 

electricity . 
Data Need  ¶ Real time data availability with daily refresh 

rate 
¶ Dash board  - 360° port co2 footprint  
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¶ Emissions calculator - electrical use tenants + 
Antwerp port authority  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-05 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Compare Tenants' electrical consumption  
Description (3 -4 lines)  Visualize energy consumption of the different 

tenants to identify the main energy consumers and 
associate that to CO2 emissions (real time and 
historic data) . 

Data Need  ¶ Dash board - 360° port co2 footprint  
¶ Emissions calculator - electrical use tenants + 

Antwerp port authority  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-06 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Calculate emissions forecast  
Description (3 -4 lines)  Calculate  a Port emissions forecast based on 

electricity consumption  
Data Need  Emissions growth calculator dashboard - 360° port 

co2 footprint  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  
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Attribute  Description  
User Requirement Unique ID  UR_DT-07 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Track Antwerps ό Port Authority non -electrical 

energy consumption  
Description (3 -4 lines)  Visualize non -electrical energy consumption 

(Scope 1) controlled by Port of Antwerp -Bruges  to 
identify the main energy consumers and associate 
that to CO2 emissions (real time and historic data) . 

Data Need  ¶ Dash board - 360° port co2 footprint  
¶ Emissions calculator - Antwerp port authority 

non-electrical energy consumption.  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-08 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Track tenants' non-electrical energy consumption  
Description (3 -4 lines)  Visualize non -electrical energy consumption 

(Scope 1) of the different tenants  to identify the 
main energy consumers and associate that to CO2 
emissions (real time and historic data) . 

Data Need  ¶ Dash board - 360° port co2 footprint  
¶ Emissions calculator - Tenants' non -electrical 

energy consumption  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-09 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
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Title  Track Ship emissions sources  
Description (3 -4 lines)   
Data Need  ¶ Dash board  - 360° port co2 footprint  

¶ Emissions calculator - ships stationary + moving  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-10 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Create ship emissionsό report  
Description (3 -4 lines)  Emissions report based on type of ship, ship owner.  
Data Need  Project performance reporting  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-11 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Visualize performance of current projects  
Description (3 -4 lines)  Visualize the emissions performance of a current 

project on a dashboard.  
Data Need  ¶ "dash board - 360° port co2 footprint  

¶ set KPIs input projects"  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-12 
Functional or Non -Functional  Functional  
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Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Track project performance  
Description (3 -4 lines)  Track and monitor the performance of determined 

carbon abatement projects and compared to 
baseline and other KPI's . 

Data Need  ¶ set KPI input project  
¶ Baseline input  
¶ CO2 emissions alerts monitoring  
¶ Projects performance reporting"  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-13 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Track all CO2 abatement initiatives to communicate 

with stakeholders . 
Description (3 -4 lines)  Create a report about the emissions reports that 

can be shared with stakeholders for decision 
making . 

Data Need  ¶ Project performance reporting  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-14 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Prioritize carbon abatement and carbon offset 

projects  
Description (3 -4 lines)  Prioritize carbon abatement and carbon offset 

projects . 
Data Need  ¶ Set KPIs of projects  
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Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-15 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Define new KPIs 
Description (3 -4 lines)  Define new KPIs 
Data Need  ¶ Add new project - carbon abatement 

initiatives  
¶ Add new project - Performance tracking  
¶ View impact Abatement vs. baseline  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-16 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Improve sustainability reporting  
Description (3 -4 lines)  Improve sustainability reporting  
Data Need  ¶ Data automation  

¶ Input data templates  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-17 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
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Title  Enable future reporting frequency requirements  
Description (3 -4 lines)  Enable future reporting frequency requirements  
Data Need  ¶ Data automation  

¶ Input data templates  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-18 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Enable the modules needed to visualize 

simulations  
Description (3 -4 lines)  Enable the modules needed to visualize 

simulations  
Data Need  ¶ Input data templates  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-19 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Create a new route  
Description (3 -4 lines)  Create a new route on a map from point A to B, 

consisting of specific mode(s) of transport and 
transit points . 

Data Need  ¶ 2D Map-view - route  
¶ Route planner  
¶ Data Input module: add available 

infrastructure network and assets  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
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Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-20 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  View CO2 impact of my route  
Description (3 -4 lines)  View the impact of my created (or simulated) route 

on emissions on a dashboard . 
Data Need  ¶ Dashboard -view - route emissions  

¶ Emissions Calculator - route  
Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-21 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Generate the most sustainab le route  
Description (3 -4 lines)  Create the most sustainable combination of route & 

transport mode(s) to get from point A to B . 
Data Need  ¶ 2D map view - route  

¶ emissions calculator - route  
¶ dashboard view  
¶ route planner"  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  

Attribute  Description  
User Requirement Unique ID  UR_DT-22 
Functional or Non -Functional  Functional  
Type of Non -Functional Requirements   
Classification of Requirement  Operational Efficiency  
Title  Compare alternatives  
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Description (3 -4 lines)  Compare multiple alternatives of a route (and 
transport modes) on their emissions . 

Data Need  ¶ map view - route  
¶ emissions calculator - route  
¶ dashboard view  
¶ route planner  

Physical Material needed  N/A  
Prioritization  Must  
Work Package  WP7-Task 7.3 
Dependency  N/A  
Conflicts  N/A  


