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Abstract

Use cases and scenarios definition plaita role when dealing with large projects in order to clarify, itfgn

and categorizeequirements and system functionalities They are intended to describgstems roles and

interactions from different perspectives, so that end users may understand théeveglview whereas
technicians will also be able to interpteé details and extract the needed requirements.

In PIXEL we have identified four use cases to be mapped to 4 pilot ports within the Consortium:

1 Energy managementcharacterization of energy needs within the ports to better plan and manage port
activitiesand adequately dimension the introduction of (green) renewable energy. This use case will be
applied in thePort of Bordeaux

1 Intermodal transport : development of different algorithms to monitor and simulate traffic according
to certain policies to redeccongestion, specially between ports and inland ports. This use case will be
applied in thePort of Monfalcone andSDAG.

1 Port-city integration: implementation of sustainable and environmental friendly measures regarding
transport demand between port ar@hrby city. This use case will be applied in the two Greek ports:
ThePort of Piraeusand thePort of Thessaloniki The first one is focussed on passengers whereas the
second one on goods/containers.

1 Port Environmental Index (PEI): generation of one singlenvironmental metric that summarizes the
environmental impact. It istaansversaluse case to be implemented on all the four pilot ports.

This document describes thee cases port by portnot by topic, in order to better identify and list available
resources (sensors, services and systems) and constraints per each port. Note that they even define differen
scenarios for the same topic (e.g. poty integration in the Greek ports) and it is more practical to follow this
strategy, as it will later seevas valuable input for the pilots (WP7). Also specific KPIs for each pilot port have
been identified.

This document is anpdate to the deliverable D3.3ncluding detailed information on several aspects that
could not be provided before. They requiesttiitional work that was carried out in the following months after

the submission of D3.3. Major updates relate to the regulatory and technical context, detailed description of the
use cases as well as the specific scenarios for each use case.

Regarding tetechnological contexf the updates are:

1 Sensors and existing sensarglentification of available sensors and sensor networks to be connected
to the PIXEL platform. Furthermore, any future system to be installed in ports was also identified (e.qg.
port of Monfalcone).

1 ICT systems identification of available systems in ports to connect with the PIXEL platform. Deployed
systems in ports are another information source to be considered and integrated in PIXEL. It is
important to identify the currestatus and the gap towards fully 10T platforms.

9 Data availability : identification of all data sources and types to be connected to the PIXEL platform

As can be observed, previous updates had as main goal to clarify what is currently available inngerts in o

to feed the PIXEL platform. Thus, it has a direct impact on WP4 (modelling needs, expectations, processes
involved) and WP6 (architecture, data acquisition layer and PIXEL information hub). A specific technical
meeting of the PIXEL Consortium took pkin order to handle such aspects properly (Bordeaux, November
2018).

Regarding theegulatory context, and indepth analysis was performed in order to (i) identify all European,
national and local regulations affecting the scope of the project anei@gtdspecific national and/or local
regulations from each port that had to be addressed. Other deliverables dealing with regulatory context (e.qg.
D3.1) will link to this document for further reading.

Regarding theise caseshe updates are summarized thllowing:

1 KPIs: the performance indicators from each port (port KPIs) have besvaheated again in order to
identify realistic and practical indicators that can be really measured. A general list ofG&Rkr &l
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KPIs) was already identified in thegposal but small changes have been particularized for each port
according to their needs.

1 Specific actions ports have provided specific user stories in order to highlight the most relevant
processes to be included or improved according to their imtstnagegy. Such user stories have been
worked out (mainly) by technical partners to furnish clarifying scenarios able to feed WP4 and WP6.

1 Actors and interactions as extension of the previous (clarifying) task, it is important to identify all
relevant ivolved actors and the type of interaction they need to perform (within PIXEL related
activities) to achieve a particular goal.

I Usecase constraints the smooth execution of all identified interactions is based on a set of
preconditions that the PIXEL platfm assumes from the existing infrastructure. Furthermore, some
constraints can also be applied internally to PIXEL to differentiate PIXEL subsystems and interactions.

1 Sequence diagrams for scenarios definitiora common (visual) methodology has been feéd to
formulate the different scenarios from the user stories. The methodology includes the sequence diagram
showing the interaction between entities (actors, system components), and summary table identifying:
() the involved WPs responsible for the ieation of the scenario, and (ii) the specific objectives
targeted by each scenario.

Both regulatory context and use cases updates will serve foorimglete identification of legal and technical
requirementsthat are handled as task within WP3.

Regading the use case work plan, an initial design was drafted in order to start aligning the realization of each
use case with the requirements discussed in the deliverable D3.2, the technical achievements in the project as
well as the necessary logisticguirements from each port, and finally the business and product development
in the context of PI XEL6s exploitation, that wil |l

Statement of originality

This document contains material, which is the copyright ohageRIXEL consortium parties, and may not be
reproduced or copied without permission. This deliverable contains original unpublished work except where
clearly indicated otherwise. Acknowledgement of previously published material and of the work of athers h
been made through appropriate citation, quotation or both.

The information contained in this document is the proprietary confidential information of the PIXEL consortium
(including the Commission Services) and may not be disclosed except in acconddntee consortium
agreement.

The commercial use of any information contained in this document may require a license from the proprietor
of that information.

Neither the project consortium as a whole nor a certain party of the consortium warrant ihiirthetion
contained in this document is capable of use, nor that use of the information is free from risk, and accepts no
liability for loss or damage suffered by any person using this information.

The information in this document is subject to changbauit notice.

The content of this report reflects only the aut!l
(INEA) is not responsible for any use that may be made of the information it contains.
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1.About this document

This deliverable aims to provide a final detailed description of theases that form part of the project. PIXEL

is very usecase centred, considering the needs of the ports as wediasxpectations as a substantial part of

its nature. In this document, all considerations of the ports (global situation, the problems they are facing,
available data and infrastructure) are depicted, establishing a complete development lever foedhriteal

work packages of the project.

This document (as the final update of D3.3) is one of the pillars of the PIXEL project because it will set the
basis of the technical work packages. I ndeeabs it
analysis and predictive algorithmso, WP5 HAPort E |
Infrastructure Frameworko and WP8 fAAssessment and

1.1. Rationale of the deliverable

D3.4 is the second version of the specifications ofidecases. At this stage of the project, D3.4 extends and
completes D3.3 by providing a fully functional specification of the use cases wi@m@onstructure The

level of detail of the description of the use cases is complete so that the relatedokagepaan end with the
information provided in this deliverable.

This document is released after the nimbnth of execution of the project. PIXEL stakeholders, who own use
cases within the work plan, worked under a common structure to provide thairiglimformation to the
Consortium:

1 Context conditions of the usecase the main information regarding the port, traffic, geographical
situation, relevant conditions affecting PIXEL execution and its regulatory context.

9 Technical context identification ofthe systems already available at the ports, the data which are
currently collected and processed, software and hardware capacity plus sensors.

91 Description of the usecase what are the ports expecting from the project, what are they contributing
for, howis it aligned with the whole consortium and objectives, and the global flavour of Hrasese
9 Scenarios definition of scenarios that compose the-case.

These items of information will allow the technical work packages (WP4, WP5, WP6 and WP8) naieonti
working on their tasks with a detailed complete set of input parameters.

This deliverable, as a final version, contains all necessary level of detail to generate final requirements (WP3),
design the necessary models (WP4), draft the architecture @B @&)tegrate and evaluate the generated pilots
(WP7 and WP8). For example, the relevant port processes will be described thanks to UML diagrams.
Moreover, the interfaces between local IT systems and PIXEL will be specified, too.

1.2. Deliverable context

The following table summarizes some of the objectives targeted in PIXEL and how they are mainly addressed
by the involved ports. Note that not all details are described here and not all ports (GPMB, ASPM, PPA, ThPA)
are equally involved in all obptives.

Keywords Description

Objectives Objective 1: Enable the Ielbased connection of port resources, transy
agents and city sensor networks

The PCS of GPMB (VI G| Edata fo PIXBAi Datg
coming from portés sensors (ene
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also be sent to PIXEL. Some city data (such agpBMPM: s measurements
should also be integrated.

Concerning FVG, PIXEL ICT based communication infrastructuie hvei
integrated with SILI and sensor data to allow port entrance and trar
planning.

PPA will integrate air quality, meteorological and public transport

registered by devices, sensors and systems to PIXEL.

Concerning ThPA, data from Port IT sysi® stations, sensors and devi
will be integrated to the PIXEL system. Furthermore, this system will
merge data from port users and Traffic Management Centre of the city

Objective 2: Achieve an automatic aggregation, homogenization
semantic anotation of multisource heterogeneous data from differ
internal and external actors

This objective is not addressed by a single-agse but is enveloped as
transversal usease itself. In this deliverable, all ports provide ust
information (envionmental activities currently performed, tentative rele
indicators, related regulation plus sensor and measures availability) th
feed WP6 to develop the data acquisition layer and PIXEL hub. Final
WP7, the architecture components will bespkbyed in all ports
demonstrating feasibility and value of the product.

Objective 3: Develop an operational management dashboard to eng
quicker, more accurate and-ifepth knowledge of port operations

The PIXEL dashboard is intended to servefasraend to a series of service
In order to facilitate easy integration with current systems in ports, a
interface will be considered as well as a REST API for both frontenc
backend integration. Therefore, current services in ports may deciq
process to follow.

GPMB: The PCS of Port of Bordeaux (VIGIEsip) will integrate
devel oped dashboard providing a
PPA: The PPA PMIS will integrate the developed dashboard providing ¢
to the main @ortdés stakehol der
ThPA: The port and portés main
a user friendly, easy to understand dashboard. Selected results cg
presented to the citizens.
Monfalcone: will integrate the dashboard to monitor congestion and tr
rerouting actions.

Objective 4: Model and simulate paryperations processes for automat
optimisation

GPMB: The processes of loading and unloading goods in port of Bor
will be modelled.

FVG: The processes of automatedroating of trucks entering o of
Monfalcone in the case of congestion will be modelled.

PPA: Port mobility management operations will be simulated to test
environmental impact in pursuit of finding optimal resource consumptic
ThPA: The incoming and outgoing flows of trucks avell as the
loading/unloading operations of bulk and handling cargo will be modell
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Objective 5: Develop predictive algorithms

GPMB, ThPA: This deliverable will contribute to identify the different inp
and outputs of predictive algorithms for podperations (GPMB) an
transportation operations (ThPA).

FVG: Predictive algorithms will be developed to plan entries to the Pg
Monfalcone and inlanghorts connections avoiding congestions and redu
pollution.

Objective 6:Develop a methodology fguantifying, validating, interpreting
and integrating all environmental impacts of port activities into a sir
metric called the Port Environmental Index (PEI)

This objective is enveloped as a transversalase itself. In this deliverabls
all ports provide useful information (environmental activities currer
performed, tentative relevant indicators, related regulation plus sens
measures availability) that will feed WP5 to develop the PEI. Finally
WP7, the PEI technology and methodologyl We deployed in all ports
demonstrating feasibility and value of the product.

Exploitable results

There are no exploitable results from the work reported at this delive
Nevertheless, its content is highly relevant for the exploitatidtXEL.

Work plan This deliverable integrates the final works done in T3.2 and T3.3. It
crucial document because it will feed WP4, WP5, WP6, WP7 and W
also takes in consideration the market assessment of T3.1 and contril
t he pr oovaionin®PR9. i nn

Milestones MS2 and MS3

Deliverables Detected inputs:

1 D3.1: Stakeholders and market analysis report: This delive
presents the relevant stakeholders and current trends in ports,
the described use cases and scenarios are ¢edrneceal situation
in ports.

T D3.3: Use cases and scenarios manual vl: D3.4 extend
completes the previous version (D3.3) with more detg
information on the target use cases and scenarios. It also esta
better links with other WPs.

Detectedbutputs:

1 D3.2: PIXEL requirements analysis: Use cases and scenarios
as the main common input for identifying requirements.

1 D4.1/D4.2 PIXEL models v1/ v2: D3.4 identifies available data
modelling tools which will be used for theescription plus mode
implementation, reflected in D4.1 and D4.2.

1 D4.3 Predictive Algorithms v1: D3.4 describes the scenarios W
will highlight the desired data to be predicted for an enha
operation at ports.

1 D5.1 Environmental factors and mappitegpilots: D3.4 identifies
all environmental related data available at ports in order to ger
a proper input for the computation of the PEI.
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1 D6.3 PIXEL data acquisition, information hub and d
representation v1: D3.4 identifies all available datéctvimas to be
integrated in the PIXEL platform for later process.

1 D7.1 Integration Report v1: The description of use cases, sce
and user stories serves as input to identify the components
architecture that must be integrated in each port,efisas the datg
available in each port.

9 D8.1 Evaluation Plan: The description of use cases, scenarig
user stories, together with the KPIs identified, establishes
foundations for the final evaluation to be reflected in the evaluz
plan.

1 D9.6 Identification of key stakeholders in the paity ecosystem, ir
the context of PIlIXELGs expl o

1 D9.7 Preliminary identification of expected IPR items and
analysis of their potential market impact based on the collg
requirements.

Risks

This deliverable includes the analysis of the existing ICT systems ar|
data they are able to transmit to the PIXEL platform. This contributes {
clearance of ri sk nA8 fARequiren
n U 1[.] different pilot ports will have different types of data, or the sa
type of data measured Wwashadsof
while working on T3.3, as huge differences among data format
availability have beenlackadfhttertionste
international |l aws and regul abi
also overcome in this deliverable as a thorough regulation review hag
carried out under task T3.2.
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2.Introduction

With more than 10 billion tonnes gfobal goods transported by sea, ports are logistics hubs that are essential
for the development of each country. So, it is important for them to evolve and improve their performance
according to the possibilities offered by the new technologies.

Since thel1990s, ports have been equipped with computer tools, programs, sensors and various other
technologies to optimise their logistical, industrial, environmental and societal performance ratios. However,
ports still have plenty of information not exploitedtheir highest degree of effectiveness. The PIXEL project

aims to consolidate, process, exploit and optimize all of these data in order to increase the effectiveness and
efficiency of port operations by responding to the challenges and issues they face.

Because maritime ports concentrate, in direct link to their transport activities, logistics and industrial activities
and interact with urban territories, they need to
futur eo by niranmeatal impagts df thedr activity and by targeting environmental excellence.

This document explains the current situation of the four ports involved in PIXEL: Bordeaux, Monfalcone,
Piraeus and Thessaloniki, and their commitment to develop and cohtidb t o s hape APorts
concepts through usea s e s . According to the topic descriptio
challenges have to be faced or considered, as reflected in Table 2. Some of them are common and typically
mandaory for all ports, if they are considered a critical infrastructure in their locations (e.g. challenges 1 and
2). Others, on the contrary, may be subject for specific consideration (and prioritization) hinging on each
particular port and its overall stegy.

Challenges/contributions addressed by the
Port of the Future challenges ports
Bordeaux | Monfalcone Piraeus | Thessaloniki

1. Ports are a major examplelaiibs' need for modernisation.
Ports are essential for the European economy as a global X X X X
player and for the internal market

2. They are a main catalyst for regional development.
Consequently, their optimisation and inclusion in the territ
is fundamental to ensure that efficient operations will not X X X X
affect negatively the surrounding areas, including-piyt
relations and the smart urban development of port cities

Portcity Portcity Portcity Portcity
interface interface interface interface

Energy
3. Specific issues (like dredging, emission reductions, and Energy transition
energytransition, including electrification, smart grids, port| transition (long-
city interface plus the use of renewables management ang term)
emissions) are combined with other challenges common t¢
multi-modal terminals Po!lut_ant Po!lut_ant
emissions emissions
monitoring monitoring
LNG
dredge
4. Reengineering of port operational processes via process
analysis anddentification of interoperable ICT systems to
improve the level of integration among all actors (Port X X X X
Authorities, terminal operators, shipping companies, custo
city authorities, etc.) and facilitate critical decisimaking
5. Sustainable maintenance, repair and reconfiguration partially partially | partially partially
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Challenges/contributions addressed by the

Port of the Future challenges ports
Bordeaux | Monfalcone Piraeus Thessaloniki
6. Better capacity management with reduced costs and land X X X
7. ldentification of realtime indicators to improve the quality o X X X X

services provided

8. Low environmental impact, climate change adaptation and X X X X
mitigation, moving towards the circular economy

9. Advanced and efficient links and integration in the socio
economic industrial and urban surrounding environment X X X X
(supporting the smart urban development of port cities)

10.Efficient connections with the hinterland transport network
contributing to an increased use of the most enreffigient X X
transport modes, in particular rail

11.Inland waterways and short sea shipping ports remains-un
utilised and are not fully integrated in the multimodal X
European Transport systém

12.Consider the possible transferability of solutions to other X X X X
ports, measuring scalability potential

The previous table might be updated later on in the project in collaboration with the CSA, once the final
constellation obpportunities, challenges and risks of Ports of the Future was depicted

All the ports will integrate existing systems (such as TOS, PCS) and devices (sensors) within the PIXEL
solution. This will bring a broader repository than vertical IT systems ariddatéon power able to boost data
reaktime analysis as well as in more letegm trends. Thanks to this comprehensive collection of data, PIXEL
will grant added value to ports in different fields of activity such as transportation optimization and energy
transition. More concretely, each of the four PIXEL ports has identified a main area (use case) to work on:

9 The Port of Bordeaux will explore the opportunity to produce renewable energies to fulfil the port

operations® needs.

1 The Port of Monfalcone willien to increase the efficiency of pdrinterland connections in order to
improve port accessibility and transport planning.

1 The Port of Piraeus will focus on the port city integration by implementing sustainableffective
and environmentallyriendly measures regarding transport demand around the port area, and mobility.

9 The Port of Thessaloniki will work on the interoperability between city and port regarding freight traffic
to optimise the traffi@nd reducing pollution
This does not mean that pewill have isolated use cases; on the contrary, it will allow to test and check that
the PIXEL solution and the tools provided are able to address different use cases. In factj@maossise
case is also envisioned in PIXEL affecting the four pditss is related to the Port Environmental Index (PEI)
performed mainly within WP5.

In order to have a clear view of the scope targeted by PIXEL in terms of use cases and pilot ports, a summary
table (se@able3) is provided in order to highlight the mapping. Only the PEI is considered as a transversal use
case, as it is expected as one of the most innovative aspects in PIXEL and therefore it should be tested in all
four pilot ports.

I Moving freight by Water: Sustainable Infrastructure and Innovative Vessels, Topi2-648019 H2020 programme.
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Energy Intermodal | PortCity Port
Management Transport Integration | Environmental
use case use case use case Index

Grand Port Maritime of Bordeaux X X

Portof Monfalcone/SDAG X X

Port of Piraeus X X

Port of Thessaloniki X
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3.Common repository

The rationale behind a common repository is to deploy on a certain place all relevant information regarding
each port, serving as main source of knowledge for technical developments. Here we may find questionnaires,
KPls, list of available sensors, etc.i§data will increase throughout the project.

3.1. Questionnaires

In order to provide relevant inputs to WP4 (Modelling, process analysis and predictive algorithms) and to WP5
(Port Environmental Index Development), dedicated questionnaires were establistodiédiothe current
situation of each port:

- environmental maturity of the port (WP5)
- modelling and data analysis (WP4)
In appendix A of this document, final versions of the filled questionnaires are attached.

3.2. KPIs

A set of common KPIs to describe and aippthe different useases has been identified. It should be enhanced

throughout the project with future tasks (&¢fP5ande s peci al ly the task T5. 2 fK|

Impact KPI Description

Greenhouse gases (GHG) emissi
/ carbon footprint

Total CO2 emissions of the port in a year

Fine particles emission (NOX
SOx é)

Emissions of internal combustion engin
and dredging activities

Rate of renewable energy in th
energy mix of the port

Renewable energy sources with respect

Reduction of impact on total energy consumption

climate change and the
environment due to port
activities

Green Marine Indicator (existing
environmental indicator)

1-5 scde indicating how port authorities
encourage their tenants and users
improve their environmental performance

PEI adoption Does the port measure, calculate 4

publish the PEI?

PEI improvement PEI score improvement compared to t

first measurement

Reduction of operational and
infrastructural costs

Electricity consumption of the por
authority

Total electric power consumed due to p
activities in a year

Local adoption of PIXEL
solution

Local 10T platform implementation

Has the port set up a lodalT platform?

Number of sensors / device
connected to the local 10T platforr]

Measure the dissemination of th

technology

Number of types of data (sensor

Measure the diversity of data collection

connected to the local IoT platforn

Number of enelsers Number of partners accessing PIXEL dat

For each applicable KPI, the ports have set a reference value defined by their current situation. Each use case
will describe the actions that will be performed to improve these KPIs. Som&BIsatan also be added such
as fAelectricity consumption of the port area (Bas!
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4.Use case of GPMB

4.1. Main changes from the previous version

The purpose in this deliverable relates to providing useful and clear descriptions of the use casetsnd.
Therefore, most of the contextual information of GPMB has been completed/updated and shifted to Annex B in
order to better focus on the use case and involved scenarios. The current deliverable springs from user stories
to develop the scenarioaaidentifies actors and interactions.

4.2. Challenges for GPMB and PIXEL contribution

GPMB needs to align with the development of its territory and especially of Bordeaux Metropolis. It has
identified four main challenges for its future, as described bel@tting more physical and operational data

from port activities and port environment to take better decisions is definitely one of the paths that GPMB has
chosen to face these challenges. Using PIXEL's loT and big data platform, GPMB will be able to, @onitor
analyse and then to improve several key port processes. For example, GPMB can pinpoint its energy needs/use!
and the impact of the provided services on consumption.

In order to measure the environmental efficiency of the port processes and to ithgraeeeptance of port
activities, GPMB would like to adopt a systematic procedure of measuring the environmental impact proposed
by PI XEL6s PEI (Port Environment Index).

4.2.1. A safer port

To get a safer port, GPMB is developing a 3D model of the EstuaBirohde ((Laborie, 2013 and 2018,
Huybrechts)) to anticipate its evolution and to provide-tiea¢ guiding tools. To feed the model and the related
software tools, GPMB needs to acquire more physical data from the river.

Although the performance of thersmrs networks developed by GPMB is very much appreciated, their
conception is oldashioned and does not rely on new technical standards (for instance, a dedicated VHF
communication protocol was implemented to replace the lack of 3G/4G network arouiitttizey).
Furthermore, the energy consumption and the price of those PC are high making the densification of measuring
devices along the Estuary difficult and expensive. Another aspect relates to the potential exploitation of past
gathered data with compd) power.

In summary, safety is improved by the incorporation of (i)-eff&ctive sensor platforms and (i) computing
facilities and tools to exploit the information gathered from the devices. PIXEL will pravitae affordable

IoT platform to boosth e knowl edge of portés operations by wid
taking profit from the power of cloud calculations; it seems therefore a good candidate solution for this
challenge.

4.2.2. A greener more costattractive port

GPMB is convincedhat the electricity price will be an advantage to attract new activities in the port area.
Instead of depending on the market price of electricity, GPMB aims to leverage on the potential of photovoltaic
electricity and on sel€onsumption. But the investamts are high, the return on investment (ROI) is difficult to
achieve and the capability of the GPMB electric network must be assessed. PIXEL will provide energy models
to analyse, for exampl&gcal energy needs during the call of a shim order to copevith renewable energy
production; it seems therefore a good candidate solution for this challenge.
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4.2.3. A more citizen-friendly port

Although GPMB has spent several millions euros to reduce its environmental impact (mitigations, innovative

LNG dredgepurchase), citizens are neither aware nor have an idea of how righteous GPMB is compared to
other ports. There are no relevant indicators to show to the citizens the strong commitment of GPMB to strongly
reduce the environmental impacts of its activities.

An ISO 14001 approach only proves that a port has environmental procedures and wants to improve itself
continuously. But it does not measure its environmental impact. Undoubtedly, implemengrig thichin the

scope of PIXEL will help GPMB to assess asmmmunicate thenvironmental impact and its decrease due

to the investments and actions undertaken.

4.2.4. A wiser investor port

Comprehensive analysis on the different traffic trends are very difficult to get. Decision tools to feed port
policies are missing.dne recent investments have failed to reach their objectives in a short term point of view.

GPMB has stored in its database at least 20 years of traffic data but it has no methodology and no computation
power to analyse the traffic trends and the futugistacs needs. PIXEL will providpredictive algorithms

based on past data to grant better insights concerning major traffic longerm trends for investment
decisions, so it is a great candidate solution for this challenge.

4.3. Main objectives and expected imact

4.3.1. Objectives of the use case
The objectives of the use case of GPMB are-fold and can be easily disseminated to other ports:

1. To improve the access to loT devices and big data calculations to increase the number of physical
measurements in ports. Bhincludessetting up an (open) loT platformand connecting existing and
new sensors.

2. Toraise awareness and to provide decision tools about port operations and port development thanks to
the integration of PIXEL components (advanced port statistics a&jatgsPCS (Port Community
Systems) and to Abi g ddevelapinganlAlRl{AppbcationoProgr@amming hi s
Interface)between VIGIEsip and PIXEL in order to exchange data in standardized formats. Some
PIXEL components could be integratedoi VIGIESip to give an appropriate ender experience.

3. To develop a methodology to assess the opport.
customers at a competitive price. This will include the design of simulation algorithms for:

a. estimding thereal-time quantity of energy consumed during port operationglepending on
the type of cargos and vessels, and to size the electricity network needed in the port area to
encourage selfonsumption

b. estimatingport traffic evolution
4. To measure the gen policy outcomes of a port (for instance, LNG dredge, energy efficiency actions,
comprehensive environmental and energy transition strategy) thaRks.to

Figurel depicts an overview of the GPMB use case.
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4.3.2. Expected impacts and KPIs

The expected impacts from the GPMB gsese are foufold:

1. To answer the question: how renewable eneogyd be produced and used in the port?
2. To answer the question: how can PCS bring more knowledge to citizens and port consumers?

I GPMB has data in its PCS that is being used for operational things, but are not shared to other
relevant port agents nor the city. Clearly, it could be used for citizen plus customer awareness,
letting them know the port environmental impact, thanks toRE& This would mean:
democratizing port operational information.

9 During the last years, it has been noted that ports own vast amounts of administrative
information that is not being leveraged for optimizing port operations. Thisaseein PIXEL
would be a very good opportunity to share dé&a optimizing port operation among
different actors. Hence, the approach needed would be different: how to handle that
operational information and migrate it to a data source that has to do with port secunesrelatio
within its scope.

9 Furthermore, the use case of GPMB shall demonstrate that Port Community Systems are not
only regulatory tools. They are also communication tools enabling people working in a port to
share information and data in order to improve ojmratefficiency in a collaborative way.

3. Outstanding technological output. GPMB wsese will offer to PIXEL a very good environment, with
no limits to integrate every piece of information. The PIXEL solution will be here leveraged as
powerful integrator (of very diverse types of data) as well. The key point is to enable the integration
of PIXEL functionalities and data into VIGIEsip, allowing further developments such as a screen with
the energy prediction that will be consumed during the next period.

4. Providing capacity to check if ports can, by using renewable energies, be actors on the EU strategy of
reducing emissions and environmental impact on transportation.

GPMB also expects several relevant impacts related to deploying PEI in the transversalifdxade:

1. By contributing to better investment decisions thanks to PEI, simulations and high level analysis,
PIXEL would help GPMB to become a more efficient contributor to the development of the Atlantic
Corridor. PIXEL sets the foundations for port depenent in all those domains: higher rate of

Version 2.0 i 15-MAR-2019 - PIXEL ©- Page25of 172



_h
D3.47 Usecases and scenarios manual v2 ™ BEL

renewable energy, more affordable energy, more predictable activities, less maintenance costs, new
digital services, all highlighted by a PEI.

2. Thanks to the availability of PEI, GPMB can strengthen its eneaggition strategy and contribute to
better citizerport relationships in order to raise the acceptance of port industrial activities

Considering the previous points above, GPMB could be spotted in a clear position with regards to the global
impacts of PIXE. In the following table the 4 impacts identified in the proposal are listed. The goal is to centre
how GP MBése wilucentribute to each one of them. The scale ranges from 0 to 3, beingelevant

for the usecase and 3 the maximum impact.

Impact identified in the proposal GPMB usecase
Climate change and environment 3
Operational and infrastructural costs 2
Logistics efficiency 0
Portcity relations/integration 2to 3

Thus, it can be summarised, about impacts addressed, that GPMB is clearly focused on environment (energy,
mostly) and portity relations:

a) Climate change and environmentLess energy demand, and less energy surpluses.

b) Operational and infrastructural costs: Diminishing the infrastructural cost thanks to a cheaper
electricity price and to a lower cost of ownership of sensors (less energy consumption, less maintenance
costs by deployment of an 10T network witheest f ect i ve sensors mthth gat e
CAPEX (infrastructure costs) and OPEX (infrastructure maintenance and operation cost). CAPEX
because when GPMB wants to add a new tidal sensor there is a need to adapt the VHF communication
protocols and update the "firmware" of each motherboardreaising. OPEX thanks to less energy
consumption and less bugs.

c) Logistics efficiency:Not applicable for this port.

d) Port-city relations/integration: The electricity to be used in the port will be green, so the image
towards the citizens, and the actuabpact created to the nearby area will be decreddsal other
environmentafriendly actions will also be promoted like the LNG dredge or the sediment management
plan. This relates only to promotion but not modelling as commented in deliverable D4.1.

On the other hand, regarding the KPIs expected to reach within PIXEL in thtsmigegis worth to mention that

the following figures (se&able5) are only a rough estimation considering that the PIXEL consortium is still

in month 9 of the project. Data has been extrapolated from the original established goals (GA KPIs) and adjusted
to current reality. The impacts have been more detailed textbaliyhe final figures are still being evaluated

by the port teams.
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u
PIXEL

IMPACT

KPI

Current Value

Expected impact

Reduction of
impact on climate
change and the
environment of
port activities

Integration to an
existing  program
concerning the

quality of life of

GPMB will be a member of the "High Qualit

citizens (this No of Life"? program of Bordeaux Metropolis.
includes GHG and

fine particles

emissions)

Rate of renewabld 0% 30% (if solar panels are finally installeg
energy in the energy otherwise simulation tools will be used)
mix of the port in

Bassens

PEI adoption No Yes

PEI improvement

PEI indicators must
be initialized with
the implementation
of Green Marine
Progam, especially

GPMB's actions regarding reduction
impacts of port activities will naturally
improve its PEI.

Environmental leadership (Green Marin

AENVironnm Indicator) :3to5
|l eader shi
. Electricity To be measured a -30%
Reduction of . L
) consumption of the| the beginning of the
operational  and : ; h
) port authority | implementation of
infrastructural .
concerning sensors| the usecase of port
costs
of Bordeaux
Local loT platform | No Yes
implementation
Number of sensors | 0 10-30
devices connecteq
to the local loT
platform
Number of types of| 0 5 (tidal level, energy consumption, weathg¢
data (sensors wind speed, air quality)mainly forrecording
. connected to the purposes (see D4.1)
Local adoption of | |ocal IoT platform
PIXEL solution
Number of end | O 20-50 in a first stage
users
Number of port| O At least 5 handling operations processes
operations modelled
Number of API| O At least, the following API: Shipcalls
developed betweer forecast, Ships characteristics, Ship calls i
VIGIEsip and period, Energy consumption, Sensq
PIXEL measurements (including weather statio

Computation requests

2 https://participation.bordeatix
metropole.fr/sites/default/files/bordeaux_metropole/bm_strategie_dd_deliberation_7juil2017_annexe.pdf
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4.4. User stories and scenarios

In order to provide a more detailed view of expected specific actionhdageneral GPMB usease in the

different port operations a set of user stories have been drafted for a better identification of targets and
requirements. It involves 7 different roles or actors, as depictd@hie 6. From each actor, one or more
scenarios will be described as a sequence diagram. Each scenario has an ID so that it can be better reference
at requirement analysis phase (task T3.4)

As a/an

I want to é

So that é

Statistics
manager

Analyse the structure and periodicity
ships calls from the internal databg
including notions of time of call, good
tonnages, bert h, e

| could estimate thaverage call time of
targeted piece of goods taking into acco
the berth and potential seasonality

Be able to update this database annually
adding ships calls of the past year

| could anticipate the possible evoluti
inherent to a givepiece of goods

Energy
managet

Evaluate/Quantify the energy consumpt
of each logistic chain model by measuri
the consumption of each element relateg
loading/unloading considering technig
features

| could determine the relative share of e:
enagy in the targeted logistic model a
identify the potentially interesting elemer,
for renewable energy injection

Be able to update this database at any 1{
by adding/substituting/erasing componen

| could obtain the most reliable data

Obtain an average value of energ
consumption for each element whose ac
data would not be available based

technical characteristics of the machines

| could substitute a missing item by
average value

Link the results calculated before, name
ships call data analysis and ener
consumption of the logistics chains

| could determine the energy consumptior|
any ship that has called to Bordeaux in
past and estimate the likely enern
consumption of future ships whatever th
goods.

Analyse the distribution structure o
electrical energy on Bassens from sens
available on the entire terminal

| could study from a data collection platfor
the consumption structure of all or part o
targeted area in order to distribute 1
adequateroportion of electricity accordin
to needs.

Measure the real conditions of sunsh
from a weather station located in the pori
Bassens

| could evaluate precisely the amount
solar energy produced and adapt the neq
conventional electricity. lauld accurately
determine the handling downtime due to r
or wind type situations, too.

IT manager

Reduce the cost of ownership of conneg
sensors in the port and simplify the addit
of new sensors

I can multiply the number of connects
sensors in the port area to raise
knowledge on the evolution of th
environment and on ports operations

3 This isnew job to create in GPMB
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As alan I want t o é So that é

Have more calculation power (thanks || can get more useful data analysis ¢
cloud computing) provide optimisation solutions

Environmental Promote my actions done for the protect| The portcity relationships and acceptan
manager of the environment and for the mitigation| of port activities could improve

port activities

Port manager | Estimate if the investment Bolar panels o1 | can decide whether to invest or not

the rooftops of the port's warehouses
valuable

Assess the relevance to add n/ | can define an appropriate roadmap
functionalities in PCS (Port Communi] VIGIESip

Systems) such as port environmental ing
outcomes of <c¢cloud

Software Assess the relevance to add n | can define an appropriate roadmap
editor

functionalities in PCS (Port Communi] VIGIESsip
Systems) such as port environmental ing
outcomes of cloud computation

Port Master my energies consumptions | can save money by optimising the
agent/operator consumptions
Buy cheaper green electricity | can save money and contribute to acti

for climate change

4.4.1. Statistics manager scenarigGPMB-StM-1)

The scenario overview (as sequence diagram) is depickggdure2. It mainly refers to a datamining scenario,
which currently does not exist in GMPBgmnises. The flow is as follows:

VI Gl Esip (GPMB6s PCS) sends information about
This communication wil!/ use appropriate data
calls and sensors datattee PIXEL platform. These formats can rely on existing formats (XML files
used between VIGIEsip and AP+). A beta version of VIGIEsip integrating data form PIXEL will be
released and be assessed by the project group. If VIGIEsip is not able to integale dith the

PIXEL, then the PIXEL Acquisition Layer will be introduced.

Through the Operational Tools (OT) in PIXEL (models and predictive analysis), all these pieces of
information are processed in order to estimate average call time depengargpos input parameters

(see D4.1 for more details). For example, the loading/unloading rate is not the same for a similar piece
of goods on a wharf (for instance grains) especially due to crane or conveyor belt used. Seasonality is
also important. For #gnsame goods, ships are bigger depending on harvest season. Information in the
database owned by GPMB should allow to identify these parameters.

The result of the process is then stored internally for later access. The Statistics Manager (SM) has then

two possible options:

A) Directly access VIGIEsip to get the information (AverageCallTimel). VIGIEsip will integrate
requesting the API provided by the OT.

B) Access the PIXEL dashboard as standalone service (AverageCallTime2). Here the dashboard,

previously cutomized by the SM to access the OT API, presents the information in a graphical
view.

If there are any past data available, it can be also integrated in the PIXEL hub through its API.
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Links with other WPs | WP4 (models and predictive algorithms) and WPE&ER. hub, Dashboard an
Operational Tools).

Main objectives targete( 1,2,3
of this use case

EU Legal framework tq SafeSeaNet , European maritime single window environment, Port Rec
be considered Facilities, Transport regulation, EU data protectioles
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Figure 2. Statistics manager at GPMB. Sequence diagram

4.4.2. Energy manager scenario (GPMBEM-1)

Thanks to the knowledge of portés operations proc
predictive algorithms will be created in order to assess the opportunity to invest in photovoltaic rooftops and in
the improvement of the port electricity network and especially in energy storage.

Figure 3. PIXEL algorithms from GPMB usecase point of view
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The scenario overview (as sequence diagram) is depictédure4. It mainly refers to an energy modelling
scenario, whiclturrently does not exist in GMPB premises.

GPMB plans to take advantage of the electricity consumption available, machine specification, and other
contextual information to simulate and optimise the balance between energy produced /energy consumed /
energy to be bought / energy to be provided.

Starting with the ideal port, WP4 team will leverage all data available to get as close as possible to it, then to
perform the modelling and simulation.

It is planned that simulation will be able to predict, attte@senergy consumption related to ships operations
and involved logistics chain, and (ii) energy to cover consumption needs of the port (how much green energy
the port could provide and anticipate how much will be needed). To be included in this mgodelli
1 Lighting
Buildings near the area of loading/unloading ships
Consumption of different engines of machinery when loading/unloading cargo to/from vessels
Reefers consumption
Weather and other contextual information

The consumption planning will bdone based on these values. Next, to apply this modelling to other ports or
usecases only the values and pieces of the process should be changed, and the model should automatically
adapt to a particular case.

= =4 =4 =4

The component that provides extra value orutation allows to know how the traffic will change, and evaluate
if PIXEL will still be able to model this change and act consequently.

Therefore, the flow for GPMEEM-1 scenario is as follows:

- An energy model has already been configured and is ableatoate the energy consumption of each
logistic chain; it may have input data but it may also potentially interact with the PIXEL hub for any
necessary (additional) data, if any. The logistic chain processes identified: (i) Import/Export of liquid
bulk, (i) Import/Export of containers, (iii) Import of handled solid bulk, (iv) Export of handled solid
bulk, (v) Import/Export of nofinandled solid bulk. They are described with more detail in Annex B.

- The energy model may run periodically and stores the dimally.

- As every model is encapsulated as a service within the Operational Tools, the results are accessed from
external components through its API. So the energy manager (EM) interacts with VIGIEsip to get the
data, which will somehow act as proxy aking the API of the OT. Finally, the role of PIXEL on this
regard will be to perform all the calculations and simulations plus provide status and results (through
PIXEL Operational Tools). A report based on the results of the algorithms will be releasddde
GPMB on its future investment decision, linking with GPNBI-1.

- The results may be retrieved by logistic chain or by item, supported by the API. The API should also
support editing the model in case something changes. For example, wheneveisaatranged for a
better one that consumes less energy (or an existing-b@sedl is replaced with an electric one), so
that the consumption on the logistics chain evolves. The model should be able to work withereal
and past data; in maritime opeoats usually/most of the time ships are supposed to transport the same
kind of goods (or intermodal units), so they will stay at the same logistics chain. In addition, this data
processing will allow other features such as predicting the energy consumiptioressel that has
never called at GPMB by considering related parameters (e.g. size of the vessel) with tonnage and
goods in particular. These extrapolations and analyses will enable determining in advance a reliable
range of energy consumption.

- Once gain, as optional approach, the results may be presented through the dashboard (specially
dedicated for graphical results) and VIGIEsip may potentially embed the dashboard. Or just let the EM
interact directly with the dashboard.
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Links with other WPs | WP4 (models and predictive algorithms) and WP6 (PIXEL hub, Dashboar

Operational Tools).

Main objectives targete| 1,2,3
of this use case

EU Legal framework tg Alternative Fuels, Transport regulation, European maritime single wir

be considered environment EU data protection rules
[ EM ] [ VIGIEsip ] [ Pixel Hub ] [ aT ] [ Dashboard ]
[ ship call info i
M Energy
Model
B — e
store
Energy consumption L
(by logistic chain) ! 1
< AP
«— ; L]
Energy consumption ]
(by item)
< API
-—
P R,
APl

4.4.3. Energy manager scenario (GPMBEM -2)

The scenario overview (as sequence diagram) is depidiéglires. It mainly refers to two basic energy models
derived from the acquisition of data arriving from existing in GPMB premises. The flow is as follows:

Some smart meters are already deployed in GPMB premises, but the data has not yet been analysed. In
this sense, several new sensors will be acquired apart from the existing ones (see Annex B).

A weather station will be purchased in order to allow theutation of the theoretical quantity of
photovoltaic electricity that the portds wareh
also used to measure very precisely the periods where rain falls in order to bring precious data to cereals
operaors. The simulation tools will be able to get historical data from them and also set comparisons
with measured data. This is also in line with energy models described in deliverable D4.1.

Those smart meters will be integrated into PIXEL through the Rafaisition layer, which will send
the data to the PIXEL hub for proper storage

An energy model has already been configured to process the stored data and is able to analyse the
distribution structure of electrical energy in Bassens.

The energy model mayin periodically and stores the data internally.
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As every model is encapsulated as a service within the Operational Tools, the results are accessed from
external components through its API. So the energy manager (EM) interacts with VIGIESip to get the
datg which will somehow act as proxy invoking the API of the OT.

An analogous process applies for the integration of any additional sensor to be processed (in this
scenario a weather station). As the data and analysis differs, a new model has to b& beeatedel
may potentially use existing available online weather services.

Once again, as optional approach, the results may be presented through the dashboard (specially
dedicated for graphical results) and VIGIEsip may potentially embed the dashboarst.|€rthe EM
interact directly with the dashboard.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L

PIXEL hub, Dashboard and Operational Tools).

Main objectives targete| 1,2,3
of this use case

EU Legal framework tg Alternative Fuels, Transport regulation, European maritime single wir
be considered environmentEU data protection rules

{ EM ] [ Sensor } [ Data, ] { Pixel Hub ] [ oT } { Dashboard ]
Acquisition

smart meter 1 D¢
smart meter N D—_—ﬂ—-

Energy
Model 1

store

Energy distribution

APl

-— L

weather ——.D—_.
station I: T

1 Energy
Model 2

store

4.4.4. |IT manager scenario (GPMB-IT -1)

The scenario overview (as sequence diagram) is depidteglire6. It mainly refers to 10T Big Data integration
and the corresponding benefits in terms aft@nd cloud computation. The flow is as follows:

Some sensors are already deployed at GPMB premises. However, the cost of connectivitg-is one
one which does not scale in terms of cost and maintenance. In this sense, it is planned to bring new
communiation functionalities to old sensors. Instead of changing tide level sensors, new
communication abilities (with new standards such as LT3} will be added, and it will be much

more useful to follow this approach:

o In order to connect a few ofdshioned snsors (without any communication stack but serial
connection) to the PIXEL lodike platform, GPMB will guide CATIE and ORANGE fond
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on the market a more modern APCO. This new
connected sensors: less gyeconsumption, very cheap, very adaptive (every kind of sensor
should be plugged in) and able to send data via standard protocols and via ports means of
communication (VHF). This will be done in the context of WP6 and WP7 work packages.

o Enabling the modertransmission of data to 10T platforms by old sensors thanks to cheap
equipment should be a key element for spreading the use of PIXEL in ports.

- Sensors in a nearby area will be aggregated by means of an loT gateway, which will form part of the
PIXEL dataacquisition layer. The loT gateway will then communicate with the PIXEL hub for proper
storage (or any other management action). As aruseed GPMB expects to exploit this gateway
(Asensor |1 oT connector o6) and ataltodhese méabns. f or r ep

- The PIXEL hub is deployed in a cloud infrastructure and the same applies for the Operational Tools.
Any process deployed here (e.g. model, predictive algorithm, etc.) can potentially scale with endless
computation power.

- The IT managr will invoke the computation through VIGIEsip, for example, which in turn invokes a
standard API. The cloud infrastructure will scale automatically in order to cope with big data analysis,
if needed, without impact on VIGIEsip, which will seamlessly pit& more computation power.

- Once again, as optional approach (not representEyjime 6), the results may be presented through
the dashboard (specially dedicated for graphical results) and VIGIEsip may potentially embed the
dashboard. Or just let the IT interact directly with ttashboard (not representedrigure6).

Links with other WPs | WP6 (PIXEL hub, Dashboard and Operational Tools).

Main objectives targete( 1,2
of this use case

EU Legal framework tq Alternative Fuels, Transport regulation, European maritime single wir

be considered environmentEU data protection rules
[ IT ] [ Sensor ] Data ] [ Pixel Hub ] [ oT ] [ Dashboard ]
Acquisition
—_—)L I
M sensort ['] infraill?ﬂglure
sensor 2 |j = »
loT géleway <
: Proces
Computation request -(e.g.é\.ria VIGIEsip)

< API

4.4.5. Environmental managerscenario (GPMBEnvM-1)

The scenario overview (as sequence diagram) is depictéigune 7. It mainly refers to a decision support
scenario considering environmentalues. The flow is as follows:

Version 2.0 i 15MAR-2019 - PIXEL ©- Page34of 172



D3.47 Usecases and scenarios manual v2 ™ BEL

- Environmental models are already deployed in PIXEL and accessible through the operational tools.
The models may potentially access the PIXEL hub to retrievet{neg) input data. The PEI is also
accessible through the OT.

o GPMB would Iike to be sure that its new dr
quality thanks to its LNG motorisation, and that cruise ships respect the regulations about fuels.
In Bordeaux, the air quality monitoring is performed by an aadon, ATMO Nouvelle
Aquitaine. GPMB is establishing a collaboration with ATMO in order to define some new
processes to get air quality data (Open Data) automatically from them. Thus, it may be
necessary to buy an air quality sensor to extend their rietivbis will be decided later in the
project (prior to WP+execution of the pilot).

o During the course of the usase execution, the Port of Bordeaux will study the most relevant
way to show the PIXEL outcomes in terms of environmental actions (PEl)esigich tools
in its Port Community system VIGIEsip

- The environmental manager accesses VIGIEsip and requires some information regarding
environmental performance or status before taking a decision on a particular action. Through VIGIEsip,
the PEI value anthe results of environmental models (with strong connection to the PEI) are retrieved
through a standard API.

- Once again, as optional approach, the results may be presented through the dashboard (specially
dedicated for graphical results) and the envmental manager may interact directly with the
dashboard to get a fast view and take pertinent actions.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (PIXEL hub, Dashboar
Operational Tools).

Main objectives targete| 1,2,3
of this usecase

EU Legal framework tq SafeSeaNet, Air Emissions, Air Pollution, Greenhouse Gases, Sulphur Dig
be considered European maritime single window environment, Port Reception Faci
Transport regulation, EU data protection rules

[ EnvM ] [ VIGIEsip ] [ Pixel Hub ] [ oT ] [ Dashboard ]

Environmental
» Models, PEI

: :
| |
| |
| |
i i i
: : : :
; ! H
|
—" |
d h i APl
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taken
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Apart from this scenario, and in order to go beyond a common questionnaire, the Port of Bordeaux will
implement the Green Marine program. That will allow not only to assess this North American initiative but to
bring inputs ad feedbacks to the WP5. The implementation of PEI by GPMB will be focused on the air quality
aspects specially to highlight the impacts of the LNG dredge, Ostréa.

The appropriate integration of GPMB specificities (long channel, dredging, strong crivgeacin PEI and
the implementation of Green Marine program should highlight the proactive strategies of GPMB regarding the
environment. This will be a useful input to WP9.

4.4.6. Port manager scenario (GPMBPM-1)

The scenario overview (as sequence diagram) is depictéigiuine 8. It mainly refers to a decision support
scenario for investment on green energy. The flow is &sifsi

- Estimation models are already deployed in PIXEL and accessible through the operational tools. The
models may potentially access the PIXEL hub to retrieve-{irea) input data. The estimation models
are oriented to provide some hints for the potwiability on green energy investment

- The port manager accesses VIGIEsip and triggers the action of estimating energy viability. Some
internal information available in VIGIEsip may be potentially added to the request towards the OT
API.

- Theestimation is calculated and forwarded back to VIGIEsip, which presents it to the port manager.

This scenario is more business oriented and it is not yet clear how the estimation should be realized, as it
may depend on external variables that may changetione (e.g. energy tariffs, solar panels, etc.). Besides,

the estimation model may be executed under request through the API, or it may run as a daemon and trigger
a notification whenever a certain threshold is reached. A complete explanation ofitfegi@stmodel is
expected to be provided during the pilot trials.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (PIXEL hub, Dashboar
Operational Tools).

Main objectives targete| 1,2,3
of this use case

EU Legal framework tq EU data protection rules
be considered
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4.4.7. Software editor scenario (GPMBSE-1)

This scenario does not have a sequence diagram as it is not needed here. It mainly relateglGiElsgw
integrates with the PIXEL components. From the PIXEL perspective, the integration should be as powerful and
easy as possible. Therefore:

- The PIXEL hub will have an open REST API (e.g. Swagger) to invoke services, if any. This API also
preserves sririty mechanisms.

- The PIXEL Operational Tools will have an open REST API (e.g. Swagger) to invoke models and
predictive algorithms as services. This API also preserves security mechanisms.

- The PIXEL dashboard is a web graphical tool to easily presedathebtained by models, predictive
algorithms or any other process providing results in a readiiow format.

Therefore, any action in VIGIEsip to integrate with PIXEL can be:

- Instantaneously and seamlessly by embedding a web page and connectirdpthioard. Here the
configuration control resides in the PIXEL dashboard and user profiles must be exchanged between
VIGIEsip and the dashboard.

- Fast and iterative by invoking the corresponding API (typically the OT API). Here the configuration
control regles entirely in VIGIEsip. An iterative approach is also possible and VIGIEsip may only
integrate some of the functions exposed by the API. Note that some functions may be straightforward
(e.g. obtaining the current PEI)

This scenario can be consideradstudy case of integration of their PCS (VIGIEsip) with the PIXEL
components. This also allows establishing the roadmap of VIGIEsip: if some functionalities are already
available in PIXEL or can be easi |tpcodsaleritieVIGEsp.i z e d
Furthermore, if some parts of PIXEL can be identified asadtbr VIGIESsip, it may also have an impact at
exploitation level, as VIGIEsip is used in other ports. These works will contribute to identify the most
appropriate bndles including PIXEL in a market point of view.

Links with other WPs | WP6 (PIXEL hub, Dashboard and Operational Tools).

Main objectives targete| 2
of this use case

EU Legal framework tq EU data protection rules
be considered

4.4.8. Port Agent scenario (GPMB-PA-1)

The scenario overview (as sequence diagram) is depict&igime 9. It mainly refers to transferring or
extending some of the previous functionabkifimodels to the port ecosystem (e.g. terminal operator). It is
therefore extrapolated from the scenarios GPEAB-1 and GPMBPM-1. The flow is as follows:

- An energy model has already been configured and is able to evaluate the energy consumption of each
logistic chain (similar as for Annex B); it may have input data but it may also potentially interact with
the PIXEL hub for any necessary (additional) data, if any. In this case, more detailed data can be
provided in order to get more accurate results: ef@mple, a terminal operator can provide better
information about the machinery employed and how it is used in the logistics chain.

- The energy model may run periodically and stores the data internally.

- As every model is encapsulated as a service willgitOperational Tools, the results are accessed from
external components through its API. So the port agent (PA) interacts with VIGIEsip to get the data,
which will somehow act as proxy invoking the API of the OT. Finally, the role of PIXEL on this regard
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will be to perform all the calculations and simulations plus provide status and results (through PIXEL
Operational Tools).

- The results may be retrieved by logistic chain or any other item relevant for the port agent, supported
by the API. The API should assupport editing the model in case something changes. The model
should be able to work with reime and past data.

- Additionally, the PA has also available through VIGIEsip any potential offers from the port authority
as green electricity supplier. Codsiing that the ports authority decides to invest on the deployment
on green energy as result of the GPIBI-1 scenario, it may promote port agents to get energy at a
cheaper price (economic reason) and also reflecting commitment to environmental &jgmwdbches.

- Once again, as optional approach, the results may be presented through the dashboard (specially
dedicated for graphical results) and VIGIEsip may potentially embed the dashboard. Or just let the PA
interact directly with thelashboard.

This scenario is business oriented and it is not yet clear how the estimation should be realized, as it may
depend on specific requirements from each port agent. Besides, the estimation model may be executed
under request through the API, omiay run as a daemon and trigger a notification whenever a certain
trigger is reached. The green energy offer may also be presentedgsfpoport agents triggered by any

policy configured in VIGIEsip (agents consuming too much or too many energy Hge) we identify a
potential business case (or part of it) to be further analysed within WP9. Anyway, in this scenario appears
more clear the potential usage of the PIXEL hub not only as shared data integrator but also as the ground
layer for a marketplze.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (PIXEL hub, Dashboar
Operational Tools).

Main objectives targete| 1,2,3
of this use case

EU Legal framework tq EU data protection rules
be considered
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5.Use case of the Port of Monfalcone

5.1. Main changes from the previous version

The purpose in this deliverable relates to providing useful and clear descriptions of the use cases and scenarios
Therefore, most of the contextual informationhaf Port of Monfalcone has been completed/updated and shifted

to the Annex C in order to better focus on the use case and involved scenarios. The current deliverable starts
from user stories to develop the scenarios and identifies actors and interactions.

5.2. Challenges for Port of Monfalcone and PIXEL
contribution

Despite of the efforts and investments of FVG region, a regional logistic platform is still missing; ports and
inland ports have not a joint coordination and this means issues that must be sollestyibed below.

In summary, the use case of the Port of Monfalcone consists in taking advantage from the PIXEL solution in
order to handle the freight traffic in urban and surrounding area, through the creation of an loT platform to share
data and makenteroperable different types of information and sensor systems. The use case will help
understanding and measuring the benefits coming from a new model of logistic solutions and the related impact
on the environment.

5.2.1. Lack of common services

Despite tharea of the Friuli Venezia Giulia Region is not much extended and the freight traffic influences the
functioning of the regional ports and interport operators such as the Port of Monfalcone and SDAG, the services
available within the organization are difat and are not linked with any type of coordination and cooperation.

The different regional administrations did not plan a regional services platform to manage or to orchestrate the
services that the different actors can provide to the logistic settos, The main problem that must be solved

is that the allocation of public resources, local and regional, must be coordinated and based on a complete vision
of the logistic activity on the regional territory in order to avoid bottlenecks and oversizstrunitares
compared to the services demand. PIXEL will provideirdaroperable I0oT platform able tointegrate
information systemsfrom the Port of Monfalcone and SDAG, thus setting the foundations for a local strategy

to build common services.

One strategy has been envisioned: triggering services in different entities based on several circumstances or
actions occurred in other aderof the supply chain. A common approach for intermodal hinterland issues can
be achieved if the synchronisation among parties can be enhanced.

Furthermore, a common vision of environmental awareness is not currently deployed in the region. To achieve
this, PIXEL aims at applying all data (that could be collected) to feed various predictive algorithms. These
algorithms will try to simulate the impact on the environment of a shared traffic management; such as: CO2
impact in the urban area, and road tradiic] related accidents. Other potential possibilities may consider waste
disposal costs and urban mobility planning.
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5.2.2. No data sharing and interchanging

The information system adopted by ports and inland ports does not allow to share and exchange &ny type o
data, so even if each organization that provides services related to the logistic fields are in the position to
cooperate, they are not able to exchange data. Local information and exchanging data can help each regiona
organization to define their stesfy and plans improving the efficacy and efficiency, thanks to a better
awareness on what happens in each regional organization. PIXEL will provideraperable 10T platform

able tosupport the exchange of datdetween the Port of Monfalcone and SDAG.

In the relevant use case for PIXEL, the Port of Monfalcone (partner ASPM in the project) is logistically related
to the inland port SDAG. However, the information exchange between these two entities is far from optimal.
Being able to share the requestaitoess to the port with SDAG would immensely enhance the distribution of
vehicles among Monfalcone and SDAG premises. This action would also imply improvements in several
aspects, including waiting time of trucks, parking congestion, road traffic ana&tevieEanmental impact.

5.2.3. Congestions in port areas, reduced use of inland premises

The lack of common services and sharing data between the logistic services organizations in the regional
territory cause events of congestions in ports areas, with a strpagtiaiso on the urban surrounding area in
terms of mobility citizens6é safety and environmen:
Port and SDAG (in general ports and inland ports) could share data concerning the services demand and th
joint services offer. Currently the parking of the inland of SDAG is not much used by Monfalcone port because
it is not possible to establish a clear commercimitgresting strategy. The normal flow of action is: first the
cargo goes to a middle poiahd then finally reaches the port. With an appropriate shared information this
situation would be avoided and this cooperation would be boosted. In this way, when the port receives a lot of
service requests that generate a lot of traffic in the porttazea redirect these calls to other regional structures.
PIXEL will allow sharing the requeststo access to the port with SDAG, in orderdistribute the traffic
amongMonfalcone and SDAG premises. Bging sensorgo know the availability in the parkirgrea of the

Port of Monfalcone, thaccesses to the port can be managédsed on the days of the week, triggering the

use of the SDAG premises.

5.2.4. Reduced use of rail and inlaneports services

The incomplete monitoring system of the freight traffic in thelFvenezia Giulia (FGV) Region, originated

from the aforementioned: (i) not common regional plans and (ii) not interoperable information systems between
the regional stakeholders (included Monfalcone Ports and SDAG) causes a reduced use of the daitlaay an

ports services with the consequent congestion of the ports areas and of the motorway and urban roads with a
high risk for the citizensd mobility. This trend
cooperation all stakeholdeof the Region in order to increase the knowledge on the typology of the traffic
(from, to, what, when) and to manage the traffic using all available resources (ports, inland ports, railway) in
order to reduce the impact on the traffic, addressing tifigcttawards multimodal transport, in particular
railway, and improving the services provided to the truck drivers using all regional resources such as inland port
service provider. PIXEL willntegrate an infrastructure toonitor road traffic . A PIXEL predictive model

will be able todetect and forecast peak trafficthat could create congestion in the port and urban areas. It
should be redirected to dedicated services area or to the railway transport. Currently the only railway transport
testedby PIXEL nodelis related to slabs between Monfalcone and Aussa Como Industrial District. Moreover,
applying all data to predictive models will also allowstmulate the impact on the environmenbf a shared

traffic management; such as CO2 impact in the urban arad,traffic and related accidents, waste disposal

costs and urban mobility planning.
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5.2.5. Environmental and safety risks on ADR flows

The ADR (dangerous goods) traffic is an additional risk that needs a special attention. Currently, SILI system
allows to idatify in some check point of the Regional territory that flow of dangerous goods and to store data
concerning the typology of goods and where and when it passed. Moreover, SDAG is able to provide parking
services for dangerous goods, in compliance witrslagion. The problem with dangerous goods, is that it is

not possible to know the complete path/flow of the ADR traffic, so if a truck with dangerous goods parks on an
urban parking area cl ose to a pet r othisrisktardtto redinect t h e
the truck towards another way. So, a more detailed and shared ADR traffic data could help the traffic forecast
and to improve the management of this transfiXEL interoperable loT that will allow to integrate SDAG
system to egional SILI system sharing ADR traffic data helping traffic forecasttiamananagement of this
transport and therefore monitoring and mitigate risks deriving from dangerous goods transport by implementing
specific parking areas.

The SILI system was reakd with the first aim to track ADR goods, then it was modified/converted as a port
access tool. But each time an ADR truck asks for a port entry permit, it is being tracked on some SILI gate
settled at the entrance of the inland ports, ports and some Wathallenge for PIXEL is to use these pieces

of information in order to prepare specific ADR truck parking slots when the truck flows is diverted to SDAG
in order to avoid congestions in Monfalcone.

5.3. Main objectives and expected impact

5.3.1. Obijectives of theuse case

To properly address previous challenges, the objectives of this Use Case are the following:

1. Data sharing between the Port of Monfalcone and SDAGeduce bottlenecks and congestiona
port areas and foromote the use of railwaysvhere necessgr

2. Reinforce the safety related to ADR transport through theperability of data with regional
stakeholders and in connection with SILI.

3. Collect data on Regional logistic flows to support the activities oRi&gional Environment and
Health Observatory (REHO). Here the objective is to give the REHO the possibility to monitor the
flows on the road. Within the ARPA (Regional EnvironmentaeAgy of Friuli Venezia Giulia), the
REHO structure has the aim to put in relation health population status and environmental factors.
Moreover, there are air data pollution in open data format available on the ARPA website.

4. Collect and analysedata onRegional logistic flows to support the activities of the Regional
Government (another public entity) to evaluate specific programs to promote rail logistic solutions as
well as the implementation/expansion of other logistic infrastructures. This objectirseséeially to
the side study of slabs traffic from the port of Monfalcone to the regional iron mills. If the externalities
related to the slabs transport by truck are measured, it is possible to promote the rail transport mode for
this traffic and spedit economic bonus for operators that use rail instead of trucks.

The technical implementation of PIXEL in the Port of Monfalcone will be carried out by adopting the following
key elements: (i)CT infrastructure for data sharing, (ii) IoT solutions to ngmautomated booking and re

routing systems, (iii) predictive algorithms and models calculating impact, andtégyating SILI monitoring
system with PIXELFigurel10depicts an overview of the Port of Monfalcone use case.

Regarding the importance for the ws®se in a wider context, the PIXEL Consortium has tried to picture it
within the scope of t h enefpdttacantfindatdelf in d teif skuatioru(due o c on
vacation, weather, difficulties due to crashes, strikes or whatsoever), and will leverage the modelling,
operational t ool and whol e-casel THikgk thad cah he usedby otlieoports:it h e
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traffic models to bexdrapolated to other routes or other type of traffic. SDAG has also role as facility. If
atmospheric events cause problems on the road network, an inland port (SDAG in the case of ASPM) can
organise multimodal split (so trucks make the trip by waitanbe rerouted to other regional infrastructures,

for examplg o .
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5.3.2. Expected impacts and KPIs

The expected impacts from the Port of Monfalconeazse are threld:

1. Improvement of the currestafety and environmentalpolicy by:

1 Monitoring and rerouting of goods, especially if they are dangerous (ADR goods in SILI
system and specific parking slot reservation in SDAG). Actually multimodal transport
modelling will trigger rerouting in case of congestion inside or outside the port premises,
independently of the type of cargo.

1 Provisioning of data to improve the correlation between air pollution and specific diseases
T Reducing CO2 emissions and acoustic pollution i parrounding areas

2. Enhancement of the currgmbrt operations/managementy:
1 Providing a better distribution of the waste costs

1 Devel optiinge iochechamdild | ogi stic integrated se
to use PIXEL as a platform tmok services for trucks diverted to SDAG.

3. Significantly contributing to aegional management platformthanks to a:

9 Better road planning to reduce urban and extra urban traffic. PIXEL should predict congestion
and promote SDAG inland terminal as parkarga. This will reduce road traffic peaks.

1 Regional joint planning and managing of flows towards and from port areas

9 Joint spatial planning with a reduction of land consumption. If PIXEL becomes a useful tool
for truck companies, the role of inland portivide better used instead of port parking areas
that, therefore, can be smaller.

1 Better integration of multimodal services automatically triggering and monitoring rail services.

Considering the previous points above, the Port of Monfalcone could be spaitel@ar position with regards

to the global impacts of PIXEL. In the following table the 4 impacts identified in the proposal are listed. The
goal is to centre how Monfalcone vsase will contribute to each one of them. The scale ranges from 0 to 3,
being 0 noArelevant for the usease and 3 the maximum impact.
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Impact identified in the proposal Port of Monfalcone usease
Climate change and environment 1
Operational and infrastructural costs 0
Logistics efficiency 3
Portcity relations/integration 1

Thus, it can be summarised, about impacts addressed, that the Port of Monfalcone is clearly focused on logistics
(inland, mostly):

a) Climate change and environmentsupporting the activities of the Regional Environment and Health
Observatory.

b) Operational and infrastructural costs: Not applicable for this port.

c) Logistics efficiency:Congestion avoidance and redirection of traffic flows.

d) Port-city relations/integration: The traffic of flows are better tracked, especially ADR related goods.

On the other handegarding the KPIs expected to reach within PIXEL in thisazse, is worth to mention that

the following figures (se@able7) are only a rough estimation considering that the PIXEL consortium is still

in month 9 of the project. Data has been extrapolated from the first established goals (GA KPIs) and adjusted
to current reality. The impacts have been more detailed textually, but the final figures are still being evaluated
by the port teams.

Impact KPI Current Value [Expected impact
Greenhouse gases (GH2680 T The project should help to both monitor
emission / carbon footprin reduce this indicator.

Reduction of impacton [Fine particles  emissi{Not measured |
climate change andthe | NOx, SOxé)

environment of port i
activities Environmental leadersk

(Green Marine Indicator)

=Y

4-5, for the global PIXEL project outcome|

PEI adoption No Yes

Reduction of operational [Electricity consumption (Not measured |Not the mairobjective of the usease
and infrastructural costs the port authority

Decreasing the costs dugNot measured  |After PIXEL, this will be measured &
not allowing optimize improved
parking allocation

Local adoption of PIXEL |Local loT platfornNo Yes
solution implementation

o

Number ofsensors / devic /At least 5
connected to the local |

platform These are the sensors that monitor the

gate entry lanes (1 for lane)

o

Number of types of d4g
(sensors) connected to
local loT platform

/At least 3(weather, wind speed, air quality

Number of enelisers 0 30

Actually the institutional users for Sl
platform can be set as 4 (gate, Po
Maritime Authority and ASPM) but can
enl arged to 30 as
company inside thport.
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5.4. User stories and scenarios

The main result expected is to minimize the congestion in the port area. Common end users, mainly truck
companies and agencies, will benefit from decreased congestion in terms of time, fuel consumption and from a
better panning of the logistic solution to be used (promotion of rail transportation, stop planning at SDAG).
The Port, as end user, will benefit from minor externalities related to heavy traffic and overcrowded street and
area in terms of safety and environmesmtaissions.

In order to provide a more detailed view of expected specific actions for the general Port of Monfaleone use
case in the different port operations a set of user stories have been drafted for a better identification of targets
and requirementsén this use case there are two major perspectives: the Port of Monfalcone and the inland port
(SDAG), as depicted ifable 8 and Table 9, respectively. From each actor, one or more scenarios will be
described as a sequence diagram. Each scenario has an ID so that it can be better referenced at requireme

analysis phase (task T3.4)

As a/an I want to & So that &
Gate/Access Have automatic predictions of parkif Truck operators can be notified
Manager occupancy in the port entry parking an congestion of port access and park

using the actual parking occupancy, the
gateflows and the vessels scheduling &
historical traffic data on a daily basis wi
"some" hour range

availability / predictions if they overpag
certain threshold, as well as oth
stakeholder (municipality, police), in ordf
to evaluate proper actions to minimize {
issue and pottity interference

In case a parking is full (or almost) and {
automatic predictions of parking occupar
forecast an increment in traffic flows ai
parking needs, truck drivers/operators
be notified of it and linked to SDAG in ord
to reroute their parking destination towat
the interport or delay their arrival to tf
port/parking area

Environmental

Be able to collect and analyse envingental

| can support the activities of the Regiol

Manager data Environment and Health Observatory 4
plan future investments/procedures
promote a greener port

Software Assess the relevance to add n Ican define an appropitie roadmap for SIL

editor functionalities in SILI

As a/an I want to ¢é So that &

Parking aree
manager

receive automatic alerts of trucks diverteg
SDAG from the port of Monfalcone arn
confirm slot availability

I cancheck automatically the availability (
parking slots and/or reserve + address tru
to the different parking areas

have an automatic booking system for tru
that are diverted to SDAG

| can reduce/optimize manual work from t
internalpersonnel and the use of resourcq

receive automatic alerts of ADR (dangero
transport coming to SDAG

I can reinforce the security (in a dedical
parking area) related to ADR transp
and/or divert trucks in other infrastructure
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As a/an

I want t o é

So that é

haveanticipations or simulation of the traff
congestion in the port/surrounding areg
(through a system that put in communicat
more stakeholders thanks to SILI platfor|
for example: Autovie Venete and oth
authorities)

"l can estimate the n° of truck®ming to
SDAG and | can evaluate the use of
available resources (ports, inland ports {
railway) to address the traffic towards ot}
multimodal transport and support t
decision making in addressing the trug

towards Monfalcone or othq
infrastructires.

Furthermore, | can improve all the servig
offered to the truck drivers in the inlar
ports"

5.4.1. Gate Manager (PoMGM-1)

The scenario overview (as sequence diagram) is depickegire11. It mainly refers to a congestion detection
system, which currently does not exist in the Port of Monfalcone. The flow is as follows:

- SILI (ASPM IT system) will be first enhanced with two subsystems:

0 A systemthat countsthee hi cl es entering
will provide a measure of the parking occupancy

0 A video system able to monitor a defined area of the access road to the port and send an alarm
if the trucks are stuck for more than X tinfehe data will be available on line.

- The PIXEL Data Acquisition Layer is able to retrieve all this information, together with ship call info
and send it to the PIXEL hub.

- Through the Operational Tools (OT) in PIXEL (models and predictive analysis)gea# thieces of
information are processed in order to estimate the traffic for the remaining day. Peak hours can be
therefore detected in advance. The result of the process is then stored internally for later access.

- From the truck driver perspective, it maiins its interaction with the SILI system but perceives two
new functionalities:

a) Whenever the truck driver sends a request for accessing the port, the SILI system will grant
authorization, but it will add additional information about parking availabaitg forecast
incoming to the port road traffic. This information is obtained from the OT through its API.
Therefore, truck drivers (or companies) can better plan when to arrive.

For usual truck drivers there is a special badge that grants accespatot thog a period of time.

Here there is no request needed. However, in order to notify all interested drivers, a subscription
model is also envisioned. Any truck driver can subscribe (e.g. via the SILI system or directly
through the PIXEL platform) in ot to be notified about potential traffic peaks and congestion.
Besides the alert, a suggestion for rerouting to SDAG can also be launched. On the PIXEL side,
there would be a CEP (Complex Event Processing) engine able to detect the (i) congestion and (ii)
port parking slot availability, and trigger notification.

- Access to the results generated by the model can also be visualized in the PIXEL dashboard, able to
use the OT API.

If there are any past data available, it can be also integrated in the PIXBEirdudh its API. One added value

from PIXEL to Monfalcone will be integrating data coming from different systems (gate system, data from the
video system, data from and to SDAG (note that they are not integrated in SILI). Another good outcome will
be to shre this information with the municipality of Monfalcone, enabling the decision making on several
traffic issues.

and exiting t

b)
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The natification system is not only intended for truck drivers, but potentiallgrfprstakeholder Spreading
congestion alerts among auth@s$ can trigger specific activities in order to lower poty externalities.
Specific users can be allowed to access the PIXEL platform but ASPM can also display some PIXEL data in
their own website, such as parking availability, congestion statusreditfons

With the correct implementation of this scenario in the Port of Monfalcone, PIXEL will help improving logistics
efficiency while avoiding congestion inside the port and in the external nearby, while monitoring the congestion
and the occupancy tiie parking system.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L
PIXEL hub, Dashboard and Operational Tools).

Main objectives targete| 1,4
of this use case

EU Legal framework tq SafeSeaNet, European maritime single window environment, Port Rec
be considered Facilities, Transport regulation, EU data protection rules

Truck driver Data .
app ] [ SILI } [ Acquisition ] [ Pixel Hub ] { aT ] [ Dashboard ]

i parking
3 occupancy
[ port gate

flows
ship call

[ Predictive

historical Model
trafiic data —_——*

store

Access port request

API

L Parking availability, forecasted traffic

Subscription

CEP

e ]

Alert

< SDAG?

5.4.2. Environmental Manager scenario (POMEM-1)

The scenario overview (as sequence diagram) is depictadurel12. It mainly refers to a collection system,
in order tosupport the activities of the Regional Envir@mhand Health Observatory (REHOhe flow is as
follows:

- The SILI system (and potentially also ASPM PMIS) contains relevant data that the PIXEL Acquisition
Layer can retrieve and insert in the PIXEL hub.

- Additional open and environmental data canrserted in the PIXEL hub through the PIXEL Data
Acquisition.
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- For the moment there is no need for data analysis and modelling, therefore the OT activity remains
empty. Anyway, some environmental models developed for other ports may be ported here, under
request. At least the PEI will be calculated and exposed.

- The REHO will then be able to request all information regarding the port (e.g. the PEI) through a single
API. SILI will act as proxy, if necessary.

- The Dashboard is able to show part or all of the @atit can also interact with the PIXEL hub API
(besides the OT API).

Links with other WPs | WP6 (Data Acquisition Layer PIXEL hub and Dashboard).

Main objectives targete| 1,4
of this use case

EU Legal framework tq SafeSeaNet, Air EmissignAir Pollution, Greenhouse Gases, Sulphur Dioxi
be considered European maritime single window environment, Port Reception Faci
Transport regulation, EU data protection rules

Data .
[ REHO ] [ SILI ] [ Acquisition ] [ Pixel Hub ] [ oT ] [ Dashboard ]

«—— a
SILI data

o—

openfenvironmental | r
data

Data request

ﬂ' |
API
‘—I n
-
1
l :

5.4.3. Software editor scenario (POMSE-1)

This scenario does not have a sequence diagram as it is not needed here. It mainly relates on how SILI integrate:
with the PIXEL components. The scenario is analogous as for GPMB (GHMB see section 4.4.7) where
we only need to replace VIGIEsip withL3l

Links with other WPs | WP6 (PIXEL hub, Dashboard and Operational Tools).

Main objectives targete( 1,3,4
of this use case

EU Legal framework tq EU data protection rules
be considered
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5.4.4. Parking area Manager (SDAGPM-1)

The scenario overview (as sequence diagram) is depicteidune13. It mainly refers to a basic continuation
of the scenario described in Pe®& 1 involving SDAG. The flows as follows:

- The truck driver interacts as usual with the SILI system to access to the Port of Monfalcone.

- Whenever congestion is detected it is indicated to the truck driver, and a suggestiooutihgeto
SDAG is also sent. If the truck driver doms, the notification is also sent to SDAG. The confirmation
from the truck driver is not necessary if the PIXEL platform is able to automatically book the parking
plot for the truck driver. This will be described in the following scenario. Furtherrti@eerouting
decision to SDAG is not mandatory, but highly recommended, in order to prevent congestions and
pollution. Here we are taking into consideration only the case of diversion to SDAG. Note that it may
be possible that the rerouting to SDAG ® to be the best solution, but this will depend on to the
information available to compare congestion in both sides (Port of Monfalcone and SDAG).

This scenario will enhance the information exchange between SDAG and ASPM and aims at triggering the
simulaton of the process of parking occupancy based on the information (and thresholds) coming from

SDAG6s video camera setup. I n other words, t he

before sending the divert alert, and this is done with a @biongo SDAG parking video system.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L

PIXEL hub and Operational Tools).

Main objectives targete| 1,4
of this use case

EU Legal framework tg Transport regulation, EU data protection rules
be considered

|

Truck driver Data . SDAG IT
app ] [ SILT ] [ Acquisition ] [ Pixel Hub ] [ aT ] [ Dashboard ] [ System ]

| | i
i i parking
i i occupancy
] i port gate .
| |

flows
i =
ship call < Predictive
historical Model
traffic data h —
; store
| L
: ' i |
Access port request | | |
| |
> |
| |
< : : API
-« L Parking availability, forecasted llramc L
| |
Subscription : i
> - N :
CEP
Alert < -
-—
< SDAG? | ;
| | | |
____________________ N E E diverted truck E E > D
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5.4.5. Parking area Manager (SDAGPM-2)

The scenario overview (as sequence diagram) is depicteédure14. It mainly refers to a basic continuation
of the scenario described in the previous chapter (SPM3L). The flow is as follows:

- The truck driver interacts as usual with 8ikl system to access to the Port of Monfalcone.

- Whenever congestion and port parking unavailability is detected it is indicated to the truck driver, and
a suggestion of reouting to SDAG is also sent. If the truck driver confirms, the notification & als
sent to SDAG.

- The truck driver (or, optionally the SILI system acting as proxy) interacts with the SDAG IT system to
generate an automatic booking. The confirmation is finally propagated to the driver and to the SILI
system.

- The truck driver should bebke to cancel the booking sufficiently in advance. In fact, there is no need
of formal certification, the automatic booking is enough. The bill and any other certifications will be
made when entering/exiting the parking in SDAG.

The automatitooking system is already foreseen in the GA as part of PIXEL developments; however, it makes
more sense (currently) to associate this service into the SDAG IT infrastructure. During the development phase
we will study the best location for this service.

The main goal in this scenario is having an automatic booking system for trucks that are diverted to SDAG with
arrival and departure time of truck. The booking is automatically made after a prior evalfraggmarking

slots in SDAG,type of truck (i.e. ADR = dangerous) anakrival/departure time from SDAG. The size of

the truck is not relevant, only the type (i.e. ADR, because in this case there are specific parking slot dedicated
only to ADR transport).

A transport is identified as ADR if there is a sifiecnumber plate (normally in orange colour) that can be
registered also by video camera (there is one at the entrance of the parking area in SDAG). As there is no
notification system between the Port of Monfalcone and SDAG so far, it will be usefulaadthhrough the

PIXEL system.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L
PIXEL hub and Operational Tools).

Main objectives targete( 1,2,4
of this use case

EU Legal framework tg Transportregulation, EU data protection rules
be considered

Truck driver Data ] SDAG IT
[ app ] [ SILI ] [ Acquisition ] [ Pixel Hub ] [ oT ] [ Dashboard ] [ System ]
o | | |
Subscription i i
> | . H
CEFP
Alert < -
-~ L
< SDAG? E E :
diverted fruck (ADR) .'.|:|
»[] automated
P ——— > e booking
o ! Confirmation : 1 system
LF----- ] - - -
| : Cancelation (in advance |
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5.4.6. Parking area Manager (SDAGPM-3)

The scenario overview (as sequence diagram) is depickedurel5. It mainly refers to accessing the service
for predicting (peak) traffic. The flow is as follows:

The RXEL Data Acquisition Layer is able to retrieve all necessary information, either from the SILI
system or from any other relevant open data source and send it to the PIXEL hub.

Through the Operational Tools (OT) in PIXEL (models and predictive analylitf)iese pieces of
information are processed in order to estimate the traffic for the current day. Peak hours can be therefore
detected in advance. The result of the process is then stored internally for later access.

The SDAG IT system accesses the OT, ahibugh its API, obtains the information of the forecasted
traffic from the corresponding model, as depictedrigure 15. With this scenario SDAG will get a

sort of simulation of the traffic, using the data provided by other stakeholders, in order to predict
possible congestions and so address trucks to SDAGethier roads available or by the railway.

Note that the interaction depictedrigurel5is just a possibility for obtaining this data under request;
another approach calibe based on a subscription model where an alert is sent to SDAG whenever a
specific congestion threshold is triggered.

The forecasted traffic can also be visualized through the PIXEL Dashboard as alternative approach.

With the correct implementation tifis scenario, if there is a congestion in the port area, and PIXEL can estimate
the waiting time that a truck must experience in the port, ASPM can recommend parking in other area, or maybe
taking a different route (or even mode) to reach the port.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L

PIXEL hub and Operational Tools).

Main objectives targete( 1,3,4
of this use case

EU Legal framework tg Transport regulation, EU data protection rules
be considered

Data . SDAG IT
[ SILI ] [ Acquisition ] [ Pixel Hub ] [ oT ] [ Dashboard ] [ System ]

! parking
i occupancy
i port gate :

flows
ship call

Y

Predictive

historical Model

traffic data E _———*

- Forecasi trafiic '
AFI «* i H

P
AP
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6.Use case of the Port of Piraeus

6.1. Main changes from the previous version

The purpose in this deliverable relates to providing useful and clear descriptions of the use cases and scenarios
Therefore, most of the contextual information of the Port of Piraeus has been completed/updated atal shifted
the Annex D in order to better focus on the use case and involved scenarios. The current deliverable starts from
user stories to develop the scenarios and identifies actors and interactions. For the Port of Piraeus, scenarios
mainly relate to air andamse pollution.

6.2. Challenges for the Port of Piraeus and PIXEL
contribution

The passengers port is very near to the city of Athens, and there are residential areas very near of the port.
During all holiday periods, a lot of traffic is experienced in thenteal, and affect the living of the people

living around. It creates reactions from citizens to solve this problem. It is not only a problem caused from the
port, but it is believed that is up to the port to provide a solution.

When lots of cruises arrivend it coincides with current traffic in the city, the touristic buses are not able to
reach the Acropolis in a reasonable time for tourist to really spend time in the place. It also implies more traffic
congestion, noise pollution and overall environmemgact. This use case does not involve only cruise but
also container and coastal (passenger) traffic operations.

6.2.1. A Green Cruise Port

Environmentally friendly traffic integration of cruise ports into the transport system of the port locations (incl.
nea hinterland) and Activities / Outputs. The concept of «environmental sustainability» is widespread and is
being implemented with the main objective of maintaining change in a balance, where the exploitation of
resources, the investment direction, the nebbgical development orientation and institutional changes are all
harmoniously developed and respect both human needs and the environment. In this context, the port of Piraeus
as one of the largest developing companies at European level implementadipdes of sustainability in all

its development and operation steps with main objective of protecting the environment of an urban network,
such as Piraeus, and the prosperity of the local community.

PPA will establish an air quality improvement plaronder to monitor the pollution emitted within their areas

of operation that is caused by each possible source category (ships, cars, trucks, equipment) via the air
monitoring sensors to sample, report and simulate air quality models, including the cadiwenof key
pollutants.

6.2.2. Reduced Noise levels

The Port of Piraeus is located at the same area where it used to be the ancient Athenian port, currently serving
almost all types of cargo and passenger maritime transportation. Piraeus icity mamtaning the largest

Greek seaport and one of the largest seaports in the Mediterranean Sea. At the same time, these new
transportation patterns must not contribute to the deterioration of the urban environmental conditions and
worsening the quality of lifejue to traffic noise and emissions of nitrogen oxides and particulates that have
negative impacts on public health and the environment terminal operators. Mitigation measures shall be applied
in case of critical contribution of ship noise or noise frormieal operation. A noise measurement campaign

was conducted to collect data for three purposes:
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1. Feasibility of a noise monitoring system:
o Identification of suitable positions and suitable concept
o Determination of accuracy

2. Check whether emission requinents are achieved for the residential area, evaluate contribution from
berthing cruise ships

3. Acquisition of emissions levels of berthing cruise ships

6.2.3. A more citizen-friendly port

The Port of Piraeus is confronted with accessibility and connection problems, both between the port area and
the greater Athens and Piraeus cities. Moreover, the development of economic activity, the growth of tourism
and the rise in movements of goods padsengers puts a high level of pressure on both the coastal and urban
area and on the main transport corridors. PPA will benefit fPOKEL in order toimprove the access to the

seaport so that it can ensure sustainable economic growth in the portfcRyraeus, leveraging enabled
communications at data level proportioned¥EL.

The Port of Piraeus through PIXEL, will enable the port stakeholders and policy makers to exercise control over
the perspective of the mobility in the port city. To this end, PPA will be using the platform connectivity services,
to publish cruise and frelig ship schedules and updates to schedules as necessary, and the mobility policies set
by the port (e.g. accessibility timelines for passing, loading and unloading and other restrictions). PIXEL will
enable the deployment of services publishing evenfacaessible via APIs) in the city affecting road traffic
(planned roadworks by utilities, accidents, expected traffic increases due to sports, cultural, etc. events) and city
mobility policies.

Of special interest is th@pen and Linked Data Publishing: PIXELwill provide pertinentuser interfaces

with interactive map editing support for content creation and management to suppdimkgetdata services
(including restricted/private access interfacidgcurate supportindata suclas ship and engine datajission

factors and external cost factors will be gathered in order to improve monitoring and control of emission
inventories and their externalities towards effective environmental poladyng and willbecome available via

the PIXEL solution, enablindheir access via appropriate APT$he stakeholders will use PIXEL value added
services leal time Monitoring ofair quality directly operated by the port with wd monthly and annual
reports, ananeasurement agound levels to reduce congestion insideterminalg to manage the mobility of
trucks connecting them in real time, via deploying multimodal logistics services and configuring services
components that:

o transform and edit contextual city and regional maps via the map creator services

0 subsume piies and updates according to the needs and restricting access and traffic for the
city and the port via the policy making interpreter services, and restrictions.

0 detect changes in the mobility context due to city events via thdimaalstatusdetection
services as part of the pilot

0 ingest transportation means routes status and locations via by the PIXEL Operational Tools.
This will be done by building upon existing infrastructure established in previous project, and
in particular, the PPA Commity Nodes. These nodes will be utilized to facilitate the
information sharing among the Port and City authorities and the engaged network of users
(trucks, cars etc)

o transform changes detected, compute (new) routes and push actions tclitree ronte
cdculation services

0 push routes and routes updates to embarked mobile devices of the vehicle drivers
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6.3. Main objectives and expected impact

6.3.1. Objectives of the use case

The Port of Piraeus overall use case objective is to create a development strategegtth#tardemands on
transport in and around the port area while at the same time mitigating the negative impact on the environment
and on specific social groups. TREXEL use casavill lead PPA toefficiently implement sustainable, cost
effective and envonmentally friendlymeasuresregardingtransport demand around the port area and
mobility. The use case will make use of the PIXEL Hub integrating data from the different data sources, to
improve synchronization of mobility services and improve the awasanfethe general publitt.will enhance

the PPA visibility and awarenessthrough the PIXEL platform operational tools and withprove
collaboration and logistics operators with the City and authorities.

Previous objectives will be mainly targeted byi@ts triggered through environmental monitoring in terms of
air quality and noise levels. They have been decomposed and grouped considering these both perspectives.
1. Air quality monitoring related objectives encompass:

a. toreduce GHGhy means ofationalizing the traffic in the cities of Piraeus and Athens arowid. 3
whenfully deployed. This will be achieved by delivering plans to address the impact of city events
and tourism, i.e. the arrival of passenger ships and cruisers, imgringistics efficiencies,
minimising idle times, GHG emissions and operational costs. Real time monitoring of air quality
directly operated by the port with weekly, monthly and annual reports:

1 2 sensors already implemented measuring the following pagesnguality indices (NO2
and O3).

1 1 sensor already implemented in testing phase measuring PM1;0
9 1 sensor to be implemented measuring the NO2 and SO2 parameters

The main objectives of the monitoring are: to ensure periodic supervision, to check theiesnden
to intervene in case of alerts, to realize punctual studies generated from the raw data collected

Periodic air quality study and modelling by the national agency in charge of air quality monitoring

b. to mitigate the traffieelated air quality impacten the environment. Through the exchange of
experiences, PIXEL use case in the Port of Piraeus will produce mobility concepts for effective
mobility management measures in the port areas which are ready for implementation, generate
knowledge and resultin

o facilitation of transport intermodality in passenger traffic

development of innovative methods to overcome bottlenecks in the transportation network
creation of a positive awareness of sustainable transportation methods

promotion of the acceptance of ficliransport in port cities

improvement in the quality of life and the economic situation in port areas

The PPA use case aims to create a development strategy that meets the demands on transport in anc
around the port area while at the same time mitigatie negative impact on the environment and
on specific social groups.

c. to have predictionsfor the effect at the city (emissions alarm mapping) by the air emissions
associated with the Cruise and passenger Terminal assisting in this way the policy tmakers
develop the most appropriate and effective reduction strategies.

d. Toreduce accident riskisy introducing standardized processedefollowed byvehicle drivers
entering the port.

O O O O

2. Noise level monitoringrelated objectives encompass
a. toestimate the port noise level portiohcontribution from the port activity to the residential area.
b. tohave adequate data for noise mappamgl real time alert system.
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c. to accurately estimate tmeise level impact of the Container Terminalshe resiéntial area
d. toreduce the residential area complaikise to the port activities noise levels
e. tolimit the noise levels effeat the residential local community area, especially during the night.

Figure 16 depicts an overview of the PPA use edseh is focussed on a clear impact on passengers.

PIXEL features NY. Historical analysis enabling
Synergies between port and city
S Operation tools:
/ \ . pe b o] Harmonise and synchronize
TPSs | Simulating traffic-related o .
y \ / environmental and Q = oty Seivices
t Planning Syste solat operative impacts R . .
e g g[l)}(llg Digitalisation and info. Integration
ght transport ‘___—g © 11110 among city-port transport actors
Information Hub 2
coo o .
~ ~— P Reduction of
Passengers ey " ” i i
Terminal Ci Real-time environmental environmental impact
Operating [aaaa) measurements ¥ :
System L Reduction of
Gate GCS ™C ]‘r bottlenecks and congestion
Control 0|
System P. E. I . *

%{ ., Optimise transport corridor

PINEL

The port of Piraeus will use PIXEL technology to set up a mobility use case. PPA will utilize the Port
Environmental Index, thBIXEL Platformand its associated interface (HMI) to setfonitor andappraise of
different mitigation measures in order to define and apply effective mobility management méaasuegsort
surrounding area aiming at the improvement of the air qualigrgy consumption, noise, relationshifth

local community,port developmenflandrelated)anddustKPls.

In particular, the port wishes to model, simulate or perform data analysis on the noise and air emissions from
the container terminal and passeneuise terminal activities respectively. The noise distribution at the port
of Piraeus needs to be addressed via modelling the following activities:

- Co-evaluate in combination with the results of LAeq indicator measurements in order to have adequate
data for noise mapping in the residential area.

- Estimate the noise level impact of the Container Terminal in the residential nearby area.

- Determination of the main sources that dominate the noise emitted by ships during port operations.
- Overview of the posbkilities to attenuate the noise sources with technical solutions.

- Assess the key noise source in the area.

- Determine the noise levels per activity fluctuation during the period of study.

- Estimate the influence of the air emissions related with the mptisitees (cruise and passenger
terminals) at the city

6.3.2. Expected impacts and KPIs

PI XEL wi | | be constantly |l ed by the stakehol der 6s
progress, applying an impact mapping technidie. Impact Analysis and Monitoring Framework of PPA pilot

case will be applied in orderto cotec and anal yse data using the Proj
(KPIs). The KPIs and measurements will in turn be linked to the PIXEL interventions in the PPA use case. The
data for analysis of impact (external data, PPA IT and field measuremeftidagaldition to traditional
techniques, as surveys, questionnaires etc. will be gathered, cleansed and integrated via the PIXEL framework
direct connections to the deployed services.
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In the last two decades, transprtated greenhouse gas emissioagehincreased substantially, one third of
these emissions is attributed to freight transport. The execution of tliassés expected to result in an overall
CO2 reduction compared to theiasituation and other economic and quality of service impneves

The PPA use case is expected to bring the following impacts:

1. Capacity of the PIXEL solution to suppose an improvement of the access to the seaport.
Through the exchange of experiences, the PPA use case, will produce mobility concepts
for effective mobility management measures in the port areas which will generate
knowledge and will result in the improvement of the access to the seaport.

2. Make use of PIXEL to thenitigation of traffic -related impacts on the environment.
PI XEL wi || mi total tgatid, taroughtlee amalysis @ simulation use case

models of the portsé traffic structure in rela

3. Facilitate transport intramodality in passenger traffic. ®IXEL will facilitate the
development of a stradly that will meet the demands on transport in and around the port
area while at the same time mitigating the negative impact on the environment and on the
passenger groups.

4. Incorporate innovative methods teduceroad congestion around the port absathe
creation of a positive awareness of sustainable transportation methods.

5. To incorporatenew methodologiesfor mobility planning and management for smart
ports.

Considering the previous points above, PPA could be spotted in a clear position with teghedglobal
impacts of PIXEL. In the following table the 4 impacts identified in the proposal are listed. The goal is to centre
h ow P P Aéss wilucengribute to each one of them. The scale ranges from 0 to 3, beingelevant for

the usecase ad 3 the maximum impact.

Impact identified in the proposal Port of Piraeus usecase
Climate change and environment 3
Operational and infrastructural costs 0
Logistics efficiency 0
Portcity relations/integration 2

Thus, it can be summarised, about impacts addressed, that PPA is clearly focused on environment (pollution,
mostly) and portity relations:

f. Climate change and environmentAir and noise pollution monitoring systems will be deployed
and/or enhanced to fégroperly simulation models to establish impact and anticipate actions to
reduce the effects.

a) Operational and infrastructural costs: Not applicable for this use case.
b) Logistics efficiency:Not applicable for this use case.

c) Port-city relations/integration: The pollution impact on the city is provided and may be accessed by
the policy makers be informed or also take mitigation measures whenever possible (traffic
management). Primarily in summer time, when tourism rate is higher, the traffic jams causeskls ve
berthing in the port and bringing tourists into the city, several concerns are raised that could be
addressed and mitigated by the bounties of PIXEL

On the other hand, regarding the KPIs expected to reach within PIXEL in thtaseseit is worthd mention

that the following figures (se€Eable10) are only a rough estimation considering we are still in month 9 of the
project. Data has been extrapolated from thermalgstablished goals (GA KPIs) and adjusted to current reality.
The impacts have been more detailed textually, but the final figures are still being evaluated by the port teams.
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Impact KPI Current value Forecasted impact

108300 Reduction > 10 %

to be recalculated

Greenhouse gases (GH( T,
emission / carbon

footprint

Fine particles emissior] To be calculated Reduction >10 %

Reduction of impact on :
(NOx,SOx é)

climate change and the
environment of port

activities Environmental leadershig 1 35
(Green Marine Indicator)
PEI adoption No Yes
PEI improvement Not measured Improvement >20%
Local adoption of | Local 10T platform| No Yes
PIXEL solution implementation
Number of sensors /| O 5-30
devices connected to th
local 10T platform
Number of types of datg 0 Air quality,

(sensors) connected to th

local loT platform Meteorological data

Number of enelisers 0 15

6.4. User stories and scenarios

In order to provide a more detailed view of expected specific actions for the general Port of Piraass irse
the different port operations a set of user stories have been drafted for a better identification of targets and
requirements, as depictedTiable11l. From each actor, one or more scenarios will be described as a sequence

diagram. Each scenario has an ID so that it can be better referenced at requiremenphaab/¢iask T3.4)

As a/an

| want to é

So that é

Environmental
operator

Estimate the influence of the air emissig
related with the port activities (cruise a
passengeterminals) at the city

The port will develop air pollutior
dissemination models based on evalua
of air quality measurements a
meteorological data

Have predictions for the effect at the c
(emissions alarm mapping) by the
emissions associatewith the Cruise an
passenger Terminal

The port will enhance further the A
Quality monitoring network by establishir|
an additional air quality monitoring statig
24/7 in the Cruise Terminal.

Co-evaluation with results of LAeigdicator
measurements in order to have adequate
for noise mapping and

Establishment of a permanent no
monitoring network with suitable sensg
for24/7 measurements of Lden indicator
the Container Terminal area
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Accurate estimation of the red level| Establishment of a permanent no
impact of the Container Terminal in th monitoring network with suitable sensg
residential nearby area for24/7 measurements of Lden indicator
the Container Terminal area

6.4.1. Environmental Manager (PPA-EM-1)

The scenario overview (as sequence diagram) is depickegure11Figurel?. It mainly refers to a datamining
scenario for pollution, which currently does not exist in the Port of Piraeus. The flow is as follows:

Several data sources must be connected to PIXEL. Ebrrebevant data source, a specific connector
at the PIXEL data Acquisition Layer will be developed:

o External data sources meteorological data, vessel traffic monitoring data and traffic volumes
in the greater port city area.

o PPA IT systems The N4 EXPRES systems from PPA will provide information about
cruises, vehicle movements, ship arrivals, etc.

o PPA field measurementsair quality data from the air quality station.
All this information will be integrated in the PIXEL hub.

A pollution model will be al# to get all environmental related information accessing the PIXEL hub
and generate a result, which will be stored as a facility from the Operational Tools. The result may
depend on:

0 Space: pollution across a geographical area. The result may be regtésenmap or GIS.

o Time: pollution throughout one day on a per hour basis. The result may be represented as a bar
chart (each hour). Furthermore, two graphs may be overlapped in order to show one specific
aspect of the pollution vs the total amount.

Thedashboard is able to retrieve and display the result through the Operational Tools (OT) API.
The environmental manager can access the dashboard to see the result of the model.

Through the model simulations the aim is to estimate the influence of the air emissions related with the port
activities (cruise and passenger terminals) at the city and have predictions for the effect at the city (emissions
alarm mapping) by the air emisas associated with the cruise and passenger Terminal.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L

PIXEL hub, Dashboard and Operational Tools).

Main objectives targete( 1
of this use case

EU Legal franework to| SafeSeaNet, Air Emissions , Air Pollution, Greenhouse Gases, Sulphur Did
be considered EU data protection rules
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6.4.2. Environmental Manager (PPA-EM-2)

The scenario overview (as sequence diagram) is depickegurel18. It mainly refers to a datamining scenario
for noise, which currently does not exist in ert of Piraeus. The flow is analogous to the previous scenario,
but this time considering noise sources:

Several data sources must be connected to PIXEL. For each relevant data source, a specific connector
at the PIXEL data Acquisition Layer will be d=wped:

o External data sources meteorological data, vessel traffic monitoring data and traffic volumes
in the greater port city area. This is the same as for the previous scenari&NRP but
concerning noise.

o PPA IT systems the ORAMA ERP and N4 EXPRES systems from PPA will provide
information about container dangerous cargo, vehicle movements, car terminal data, ship
arrivals, etc. This is the similar as for the previous scenario#WA), but concerning noise.

o PPA field measurementsnoise data fsrm 25 spots around the port.
All this information will be integrated in the PIXEL hub.

A noise model will be able to get all (noise) environmental related information accessing the PIXEL
hub and generate a result, which will be stored as a facility fier@®perational Tools. The result may
depend on:

0 Space: noise across a geographical area. The result may be represented in a map or GIS.

o0 Time: noise throughout one day on a per hour basis. The result may be represented as a bar
chart (each hour). Furtheare, two graphs may be overlapped in order to show one specific
aspect of the noise vs the total amount.

The dashboard is able to retrieve and display the result through the Operational Tools (OT) API.
The environmental manager can access the dashbosed the result of the model.

Through the model simulations the aim is to run simulations ax@Va@wiate the output with the results of the
LAeq indicator measurements in order to have adequate data for noise mapping and establish an accurate
estimation dthe noise level impact of the Container Terminal in the residential nearby area.
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7.Use case of the Port of Thessaloniki

7.1. Main changes from the previous version

The purpose in thideliverable relates to providing useful and clear descriptions of the use cases and scenarios.
Therefore, most of the contextual information of ThPA has been completed/updated and shifted to Appendix E
in order to better focus on the use case and invagedarios. The current deliverable springs from user stories

to develop the scenarios and identifies actors and interactions.

7.2. Challenges for the Port of Thessaloniki and PIXEL
contribution

ThPA SA, as operator of the port of Thessaloniki, is respongibléhé protection and conservation of port
environment and for ensuring that necessary social and environmental considerations, are included in any
decisionmaking process regarding port operations (Tubielewicz, 1995). Despite possible increase of,revenues
or technological advances, protection of port environment from all forms of pollution, continues to be a central
objective of ThPA SA.

While cost reduction may drive operational and technical innovations, sustainability is also a true shareholder
value br ThPA SA. While difficult to list on balance sheets, it provides a |otagen payback, measured in
Thessaloni ki 6s residenti al acceptance, which is ol

In this framework, T h P A (PSrAEnvironimént Index), ysingoitnas & uneEshl 6 s
language among ports and stakeholders, stating its environmental efficiency on port operations. Furthermore,
gathering operational data from port activities, measuring its environmental state and thiatosaolf all,

in one single platform, is sure to assist in the decisiaking process. ThPA SA expects to take advantage
from the PIXEL solution, in order to better handle the freight traffic in the surrounding area, through the creation
of an loT platbrm to share data and make interoperable different types of information and sensor systems.

ThPA SA has identified three main challenges for its future, as described below.

7.2.1. A greener more costattractive port

Cleaning up shipping and its emissions is etbpic, pushing the whole industry towards a greener future, with
governmental mandates for achieving regulatory compliance, including safety, security or environmental
requirements. Meeting these requirements has been typically perceived as addddbeaster, ThPA SA
considers that the portoés envi r o busieesstatiibutecthatmquldi an c ¢

A

produce an enhancement of a portés competitive po.

ThPA SA port environmental policy, as far as cargo handling is coedteis to minimize nuisance and
environmental impact caused by port operations, with the ambition, to further develop port operations, without
affecting the air quality of the wider area. All users of the port of Thessaloniki, should be challenged to work
on this ambition, which requires effective operation of port traffic, terminal operations and hinterland transport.
The outcomes of the project are expected to assist in this effort.

The challenge for ThPA SA, is tccommodate port operations and port deslopmentthat meet its short
and longterm goals and ambitiongglated to the environmental state as perceived by owners, users and
stakeholders of the port or required by legislation. However, so far, it lacked the tools.

That is why, ThPA SA will uséhe outcomes of the PIXEL project as a leveragen order to ensure that all
interested parties are involved in the decigimaking process. As the Port authority, ThPA SA must seek to
identify alliances with all stakeholders that have a liability or respity towards green
shipping/differentiated charging schemes, in order to share knowledge, experience and some of the costs.
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7.2.2. A more citizen-friendly port

In recent years, ports all around the world have been demonstrating an increasing commitrnagahtoental
protection and sustainable operations through a variety of actions, mandates and initiatives. Ports, coastal cities
and their local communities are amongst the most vulnerable to extreme weather conditions, resulting from
global warming. Thosenarine ports, that are located close to major cities, must become integrated into their
surroundings, to ensure that a sustainable development takes place in harmony with the economy and social
development of the port itself and of the host city.

ThPA SA,due to the proximity of the port to the city of Thessaloniki, considers air quality a top priority. ThPA

SA has strived through numerous initiatives and investments to raise awareness and improve the acceptability
of the citizens. However, today, there agerelevant indicators to show to the citizens the strong commitment

of ThPA SA, to reduce the environmental impacts of its activities. Approaches, such as an ISO 14001, are not
port specific and only prove that a port has environmental procedures asdoviamprove itself continuously,

but it does not measure its environmental impact. Undoubteaplementing the PEI within the scope of

PIXEL will assist ThPA SA irassessing and communicating the environmental impact of its operatians

For ThPA SA, susinability must translate into lower environmental footprint and, thereby, lower costs:
attractive for both the port and its users.

7.2.3. A wiser port

Although, ThPA SA is constantly striving to improve its environmental footprint, decision tools to feed its

pd i cy are missing. There are a number of benefits
impact, since one can only manage what can be measured. Apart from bettering its environmental state and
strengthening its relationship with theioéins of Thessalonikincreasing their acceptance, ThPA SA will use
theout comes of the PIXEL project to boost i,inerdeék nowl
to minimize all impacts (congestion/bottlenecks, air quality).

Through thencorporation of cost-effective sensor platformsand computing facilities and tools, ThPA SA

will exploit the information gathered from the devices already installed and new, in order to render traffic and
port operations eefrsiendly. The PIXEL project willprovide ThPA SA, aradvanced decision supportool

for investigating managerial and policy implications in an-eemdly framework.Accurately tracking its
emissions, requires investment and the establishment of comprehensive monitoring systems coimposed
meters, sensors and recorders. Once such a platform is set, Terminal operators can then focus on the areas
procedures that can be optimized, by correlating between processesreggpondingequipment, giving

priority to areas (or procedures) witkatistic reduction potential and a ct&nefit ratio. Such procedures are:

9 Processentric practices, such as gate policies in order to specify a time slot during which trucks are allowed
to enter the port area;

1 Relationshipcentric practices, such as training operators (of machinery, vehicles, etc.) with the goal of
minimizing bad practices that can have a negative environmental impact

In that way, best practices can be identified, that simultaneously rddunedative impacts of port operations
on the environment and improve Terminal performance metrics, providiigghtsfor investment decisions.

7.3. Main objectives and expected impact

7.3.1. Objectives of the use case

ThPA SA considers its environmental identitgexious matter and an asset; through the PIXEL prajecd

to: (i) Improve the economic efficiency and rationalize its use of resources, (ii) Improve and strengthen the
firmbés mar ket position through trierly, and Giimmgraveorisk of s
management processes by strengthening and promoting collaboration among companies, suppliers, customers
local authorities, research universities and environmental groups.
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The use case of the Port of Thessaloniki focuses on thepetability of city and port in freight traffic and in
pollution impact towards the city. The expectations from THPA for the project and the particular execution of
its use case are the following:

1. To optimize the traffic between the city and the port arghthus alleviate congestion or bottlenecks,
caused by its operations.

2. To measure air and noise pollution thus being able to establish mitigation actions to reduce its
environmental impact while at the same time, strengthen its relationships with thETdigssaloniki.

3. To integrate existing systems and devices (already installed and new) with the broader platform of
PIXEL

All available information sources for environmental monitoring of port activities will be fused to populate an
online platform presging in real time environmental measurements from a variety of operational areas (e.g.
inferred emissions from the container handling equipment in the Container Terminal based on TOS feedings,
inferred emissions from vessel operations, measurements figme sensors etc.).

Moreover, the Port of Thessaloniki will gain insight about:

9 Inbound and outbound traffic flows
1 Environmental footprint of the port

The study and evaluation of the above will allow ThPA to identify traffic bottlenecks, optimise fimafficand
reduce the environmental impact for the port and the city of Thessaloniki

;

=)
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The port of Thessaloniki will use PIXEL technology to set up a porimdiggration use case. ThPA will utilize
the Port Environmental Index, the PIXEL Platfoanmd its associated interface (HMI) to monitor aagpraise
of different mitigation measures in order to define and apply effective measutbe port aiming at the
improvement of the air quality and noise.

PEI implementation of ThPA SA will focus on air quality and noise aspects. Aim will be, in collaboration with
the ports operations stakeholders and the traffic management system of the city to optimize trucksdflows
mechanical equipment used for port operations in order to minimize environmental impact. Currently, only
PMo measurements exceed the limit requirements of the legal framework. The use case will focus on these
measurements and their combination with dther measures currently done.
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The Port of Thessal oni ki is very close to the city
transferred to the surrounding area of the Port. A number of luxury hotels and new business certeenhave
constructed just outside the port area, thus being directly influenced by normal daily port activities. As
consequence they face the problem of dust and noise due to their proximity to the port, although the port is
offering a great view to their cushers and employees. Moreover, the industrial area of Thessaloniki, the main
bus station and logistic centers are all located at the west side of the city; it is an area already environmentally
burdened.

The main truck gate of the Port is on its west side and imposes a significant amount of traffic during the peak
hours.

The Port of Thessaloniki through PIXEL, and combining all available resources, will collect, monitor and
publish real time traffic andnvironmental data. Data analysis will enable the port to identify periods of time
with emissions above accepted levels and optimise inbound and outbound truck flows and mechanic equipment
movements.

7.3.2. Expected impacts and KPIs

The pilot in the Port of Thealoniki will focus on achieving digitalisation and information integration synergies
among the port, the city and the transportation actors. By combining the data already collected (weather, wind,
dust, noise, trucks, etc.) with new PIXEL data ThPA wil to develop new solutions in order to reduce
environmental impact without affecting productivity.

The use case expected impacts are the following:
Monitoring and optimization of inbound and outbound truck traffic
Reduction of CO2 emissions and acouptiiution in port surrounding areas

Optimization of portbés mechanical equi pment us
Optimization of planning and managing in port areas

P wn e

Considering the previous points above, ThPA could be spotted in a clear position with regards to the global
impacts ofPIXEL. In the following table the 4 impacts identified in the proposal are listed. The goal is to centre
how T h P-£a8eswill gamtgbute to each one of them. The scale ranges from 0 to 3, beingelevant

for the usecase and 3 the maximum impact.

Impact identified in the proposal ThPA usecase
Climate change and environment 1
Operational and infrastructural costs 2
Logistics efficiency 2
Portcity relations/integration 3

Thus, it can be summarised, about impacts addressed, that ThPA is clearly focused on environment (emissions,
mostly) and portity relations:

a) Climate change and environmentinformation that is received (traffic congestion, noise, air quality,
pollution, PEI) can help greatly to develop an improved,-E®aronmental impacting relation towards
the city of Thessaloniki.

b) Operational and infrastructural costs: PIXEL will provide insight on significant factors that
influence costs (infrastructural, maintenanetc.) and assist in the decisimaking process, offering
the tool for a more sustainable use of infrastructure and machinery.

c) Logistics efficiency:Alleviate bottlenecks / congestion.

d) Port-city relations/integration: Use of resources in a more susttilae way and adopti o
practices, so the image towards the citizens, and the actual impact created to the nearby area will be
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decreasedThis usecase will also impact the port and the community through the concept of
Ademocrati zartmatni wrfo.t hehPAfSA wi l | be able to
to the environment and to the city.

On the other hand, regarding the KPIs expected to reach within PIXEL in thiasesgit is worth to mention

that the following figures (seBable12) are only a rough estimation considering that the PIXEL consortium is
still in month 9 of the project. Data has been extrapolated from the first establishg@goRIs) and adjusted

to current reality. The impacts have been more detailed textually, but the final figures are still being evaluated

by the port teams.

Impact KPI Current Value Forecasted impact
Greenhouse gasel 9380T Reduction between 15~20%
(GHG) emission [/
carbon footprint
Fine particles emissior] N/A Measurement and a fing
( NOx, SOxé@é reduction >10 %

R(_aductlon of impact on Environmental 1 3

climate change and the :

. leadership (Green
environment of port . ,
L Marine Indicator)
activities

PEI adoption No Yes, and demonstration throug

an integrated pilot opremises
during the project.

PEI improvement

Not measured

Ports actions will contribute tg
the improvement oPEI

modelled

Reduction of operational | Electric energy| 9,9 GWh Reduction to 85% of curren
and infrastructural costs | consumption consumption
Total energy| 23 GWh Possible decrease(longterm
consumption view)
Local adoption of | Local IloT platform | No Yes
PIXEL solution implementation
Number of sensors | 0 At least 2  Air quality,
devices connected t( Meteorological
the local 10T platform
Number of types of| 0 At least 2
data (sensors)
connected to the loca
10T platform
Number of eneusers | O At least 2 Gtakeholders of the us
case
Number of operationg O 5 handling operations

(conventional cargo,
containerized, dry/liquid bulk,
cereal)

Entry/exit of trucks
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7.4. User stories and scenarios
Knowledge ofpor t 6s operations processes and to the dat a

algorithms in order to assess the current situation and optimize truck and mechanical movements. The main
expected results are: (i) better insight of inbound aatbound traffic, (ii) reduction of air pollution (iii)
reduction of the congestion in the port area, amdReduction of noise in the port surrounding areas. All the
afore mentioned results can broadly affect all end users such as the port itsdlfraachizers of the port
community.

In order to provide a more detailed view of expected specific actions for the general Theasaise the
different port operations a set of user stories have been drafted for a better identification of targets and
requrements, as depicted Trable13. From each actor, one or more scenarios will be described as a sequence
diagram. Each scenario has an ID so that it can be befiteenced at requirement analysis phase (task T3.4)

As a/an I want to ¢é So that ¢é
Terminal To estimate the impact of the currq We can regulate the number of worki
Operator inbound / outbound flow of trucksntering| entry/exit gates to optimize th

/exiting the port, considering the acty
traffic in the nearby (city)

inbound/outbound traffic without impactin
too much in the city traffic (alleviat
bottleneck).

Environmental
Manager

Estimate the air pollution impact of bu
cargo operations to the city due

specific/bad forecasted weather conditio
for the next day

We can make decisions to decrease
impact (sprinkling, reduce number
operations, etc.)

Estimate the air pollution impact of handli
cargo (loading / unloading) to the city due
specific/bad forecasted weather conditig
for the next day

| can have a clear picture of the quantity t
adds to the pollution of the city

Estimate the aipollution impact of handling
cargo (loading / unloading) to the city due
specific/bad forecasted weather conditig
for the next day

| can have a clear picture of the parts of
city that are affected by port operations
result of air pollutiordispersion models)

Estimate the amount of noise from operat
machinery for handling cargo (loading
unloading) to the city

| can have a clear picture of the quantity t
adds to the noise of the city

Estimate the amount of noise from operat|
machnery for handling cargo (loading
unloading) to the city

| can have a clear picture of the parts of
city that are affected by port operations
result of air pollution dispersion models)

7.4.1. Terminal Operator (ThPA-TO-1)

Currently, the gate appointment system at the entrance/exit of the port is not automated nor based on quantitative
values. This causes that, often, if a truck enters at a certain point of time, it can be stuck for two hours due to
internal occupancymachnery in use, waiting area congestion, etthe port does not count with a vehicle
booking system, vehicle appointment nor anything similar. The aim of PIXEL in this scenario is not to create
that of a complex system, but to have more data availableke dezisions on the gate appointment.
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The scenario overview (as sequence diagram) is depickgdurel1Figure20. It mainly refers to a predictive
scenario for traffic, which currently does not exist in the Port of Thessaloniki. The flow is as follows:

- Some data sources are identified and must be connected to PIXEL. For each data Spacéic
connector at the PIXEL data Acquisition Layer will be developed:

0 ThPA IT system: it will provide information about ship calls.
o External data sourcestraffic in the neighbourhood will be gathered fromaffic volumedata.
- All this information wil be integrated in the PIXEL hub.

- A predictive model will forecast the traffic in the port by means of accessing the PIXEL hub, extracting
the necessary data and generating a result, which will be stored as a facility from the Operational Tools.
The resit may be time dependent: traffic forecast throughout one day on a per hour basis. The result
may be represented as a bar chart (each hour).

- The Terminal Operator request the ThPA IT system for an estimation of inbound/outbound traffic. It
interacts withthe OT API to get this information, acting as proxy. Depending on the result, the Terminal
Operator may trigger some specific action, e.g. opening an additional gate to alleviate the traffic.

- From another point of view, the dashboard is able to retriegtediplay the result through the OT
API, thus the Terminal Operator can (potentially) also access the dashboard to see the result of the
model without the use of the ThPA IT system.

Through the traffic predictive model, the aim is to estimate the inbowthaatbound traffic related with the
port activities. Some triggering action will relate internal (e.g. opening an additional gate), but this information
can be shared with the municipality and road authorities to generate an integral traffic mitigetion pl

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L
PIXEL hub, Dashboard and Operational Tools).

Main objectives targete| 1
of this use case

EU Legal framework tq¢ SafeSeaNet, European maritime single window environment, Trar]
be considered regulation, EU data protection rules

ThPA Data .
[ TO ] [ IT System ] [ Acquisition ] [ Pixel Hub ] [ oT ] [ Dashboard ]

ship call

O———>»
traffic in the T
neighbourhood | o —

Predictive
Model

- Fequest

API

Inbound/Cutbound fraffic distrihé.Jtion
|

| | | | P
T Action performed | i i AFI

i (open/close gates) i .....................
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7.4.2. Environmental Manager (ThPA-EM-1)

The scenario overview (as semee diagram) is depictedfingure21. It mainly refers to a datamining scenario
for air pollution, which currently does not exist in the Port of Thessaloniki. Thadlamalogous to the previous
scenario, but this time focussing on air pollution:

Some data sources are identified and must be connected to PIXEL. For each data source, a specific
connector at the PIXEL data Acquisition Layer will be developed:

o ThPAIT system it will provide information about ship calls and, specially, for those affecting
bulk and handling cargo operations. According to the type of cargo, a certain number of
machinery is involved, which will be mapped to a certain amount of pollution.

o Environmental data sources both data from sensors deployed in ThPA as well as weather
information from external data sources are identified and connected to the Data Acquisition
Layer. If we have the (air) pollution values from the city, we can compahe Data sources
on this regard:

A Noisemeasuring portable device, that can measure noise at certain points, but it cannot
be done in real time.

A Currently, pollutants are measured in two points of the port (check data availability for
THPA in Appendix E). Wih this PIXEL may get a comparison with other sources
more related to the city pollution, thus the system can infer the pollution associated
only to the port.

A Station measuring the force and direction of the wind in real time.
All this information will beintegrated in the PIXEL hub.

An air pollution model will simulate the air pollution impact by means of accessing the PIXEL hub,
extracting the necessary data and generating a result, which will be stored as a facility from the
Operational Tools. The resulill indicate the quantity that adds to the pollution for the city (e.g. 15
20%) as well as the parts of the city more affected (e.g. depending on the weather). Through a number
of studies in ThPA, it has been determined that the worst wind directitdmefdispersion of pollution

to the city, is the southwest, combined with humidity. Such information may not be that relevant for
the model itself, but probably for the CEP (Complex Event Processing) able to react on certain rules
(e.g. configured threshadil

The result of the model may be time dependent (pollution forecast throughout one day on a per hour
basis) and/or space dependent (pollution forecast by areas).

The Environmental Manager request the ThPA IT system for an estimation of the air pothpéah
It interacts with the OT API to get this information, acting as proxy.

From another point of view, the dashboard is able to retrieve and display the result through the OT
API, thus the Environmental Manager can (potentially) also access theodeasib see the result of
the model without the use of the ThPA IT system.

Through air pollution model, the aim is to estimate the air pollution impact related with bulk and handling cargo
activities. The predictive model may accept input parameterstfmglenvironmental operators alter a factor
(e.g. weather conditions for next day), and then provide a picture of the amount and area that will get affected

by port operations. Some sort of visualization by dispersion maps is envisioned. All (airypebutarelevant.

The developed model should try to generate any potential assumptions (e.g. pollution deriving from ships,

machinery and trucks) and combine them. Currently PM10 is the primary pollutant to observe.

Some triggering action will relate inteal (e.g. delay cargo operation) to the port, but this information can also

be shared with the municipality to generate an integral environmental plan.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L
PIXEL hub, Dashboard and Operational Tools).

Main objectives targete( 2,3
of this use case
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EU Legal framework tqg SafeSeaNet, Air Emissions, Air Pollution, Greenhouse Gases, Sulphur Dig
be considered European maritime single window environment, Port Reception Faci
Transport regulation, EU data protection rules

ThPA Data .
[ EO ] [ IT System ] [ Acquisition ] [ Pixel Hub ] [ aoT ] [ Dashboard ]
ship call
bulk/andling
cargo
ot———» i
environmental Air pollution
Sensors, Model
external i ——
sources J

(weather)

Feqguest

L{ : : API
L i Air pollution impact i L
1 a) Quahtity that adds to the pollution of the city :
|
T T T
AP
| |

h) Parts of the city more affected

7.4.3. Environmental Manager (ThPA-EM-2)

Currently, the port receives a significant amount of complaints from the city regarding noise and pollution
caused by the port. With this usstory and the associated predictive algoritiamd model we intend to develop

a prediction of the noise and pollution, some information of the most impactful operations/areas and to provide
recommendations for decision making. THPA expects PIXEL to provide the information in order to be able to
make wser decisions with regards to the city impact caused by the port.

The scenario overview (as sequence diagram) is depickéguire22. It mainly refers to a dataminingenario
for noise pollution, which currently does not exist in the Port of Thessaloniki. The flow is analogous to the
previous scenario, but this time focussing on noise pollution:

- Some data sources are identified and must be connected to PIXEkadfodata source, a specific
connector at the PIXEL data Acquisition Layer will be developed:

o ThPAIT system: it will provide information about ship calls and, specially, for those affecting
handling cargo operations in order to map it to the involved mehto be utilized for such
operations (and how much noise they generate).

o Noise data sourcescurrently ThPA does not have data on noise, other than the annual
measurements; therefore, some noise sensors will be deployed and connected to the Data
Acquigtion Layer. Berthing position are fixed, thus the area of loading/unloading (noise
source) and thus the optimal place to place the sensors.

Noise data, from the city, if available (currently not) will also be connected.
- All this information will be integated in the PIXEL hub.
- A noise pollution model will simulate the noise pollution impact by means of accessing the PIXEL
hub, extracting the necessary data and generating a result, which will be stored as a facility from the
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Operational Tools. The resulthindicate the quantity that adds to the noise for the city (e-g0%b)

as well as the parts of the city more affected. Therefore, the result of the model may be time dependent
(noise forecast throughout one day on a per hour basis) and/or space defraride forecast by

areas).

- The Environmental Manager request the ThPA IT system for an estimation of the noise pollution
impact. It interacts with the OT API to get this information, acting as proxy.

- From another point of view, tHeIXEL Dashboard islale to retrieve and display the result through the
OT API, thus the Environmental Manager can (potentially) also access the dashboard to see the result
of the model without the use of the ThPA IT system.

Through noise pollution model, the aim is to estigndie noise pollution impact related with handling cargo
activities. Some triggering action will relate internal (e.gschedule operation) to the port, but this information
can be shared with the municipality to generate an integral environmental plan.

Links with other WPs | WP4 (models and predictive algorithms) and WP6 (Data Acquisition L
PIXEL hub, Dashboard and Operational Tools).

Main objectives targete( 2,3
of this use case

EU Legal framework tq SafeSeaNet, European maritime single window environment, Port Rec
be considered Facilities, Transport regulation, EU data protection rules

ThPA Data "
[ EM ] [ IT System ] [ Acquisition ] [ Pixel Hub } [ ot } [ Dashboard ]

shi&x call

and handling

cargo related
machinery

Ot——>»
noise
Sensors

Noise
pollution
> Model

-| Request

\;- :| API
- Noise pollution impact
H

a) Quantity that adds to the noisk of the city !
O
AFI
1
| T
| |

} Parts of the city more affected
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Conclusions

This document d&eribes in detail the different use cases and scenarios in the PIXEL project. Considering the
target topics (energy management, intermodal transportcippiintegration and PEI) it is blatantly obvious

that the PIXEL project is extremely concerned almwironmental impact as we consider it as a fundamental
cornerstone of the Port of the Future.

However, translating environmental policies, actions and systems to port operations is extremely heterogeneous
caused by the nature of each port, as they r&noge small, medium and large and have different resources
available and even different strategies.

Therefore, for each of the four ports involved in the PIXEL project (Port of Bordeaux, Port of Monfalcone
SDAG, Port of Piraeus and Port of Thessaloniki) iandepth study has been performed in order to:

9 Translate the corresponding use case to the needs of each port, detiailtlenges, objectives, KPls
andexpected impact

9 Describe the particularized use case simply by means of a sefsef storiesthat anyone can
understand.

1 Formalize the user stories isequence diagramso identify actors and interactions
1 Identify all available datato perform sensing, acquisition and processing

1 Serve aseference documento finalize requirements (D3.2), define models in WP4 (D4.1, D4.2), and
better describe PIXEL technology components in WP6 (D6.1)

ThePort of Bordeaux deals withenergy managementThe port authority of Bordeaux is mainly irgsted in
modelling and predicting the consumed energy in the different port operations in order to better manage and
develop a plan for renewable energy. The introduction of an interoperable I0oT platform with their VIGIEsip
(GPMBb&6s PCS) s orélavamiagpadto susceed in the useecisght different scenarioshave

been described to target all the specific goals of this use case.

The port of Monfalcone deals with intermodal traffic where traffic management can be potentially better
managed by means of sharing data with other entities, not only with SDAG (inland port), but also with other
public entities (local and regional) in order to build an integral plan. The user stories have been summarized
into 6different scenarios.

ThePort of Piraeusand thePort of Thessalonikideals with porcity integration, which relates to promoting
cooperative actions between the port and the nearby city in terms of environmental impact. The Port of Piraeus
is mainly involved irair and noise monitoring and infer the impact on the city causedbgsengergcruises).

On top of that, different policies may be defined to alleviate or mitigate the impact. The user stories have been
summarized int@ different scenarios The Port of Thessaloniki, on thertrary, it is mainly important to

model the impact of goods (containers), not passengers. The user stories have been summariliterario
scenarios

Note that for each port, there will always be a scenario includingdneEnvironmental Index (PEI), a

single metric tameasure the environmental impact. One of PIXEL most innovative outcomes will be the PEI
and therefore we will need to test it in as many pilot ports as possible in order to better compare and evaluate it.
The description of the PHlill be subject to detailed work within WP5.
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Appendix AT Questionnaires

As it has been stated at different parts of the document, a common work that all ports have been asked to carry
out is the completion of questionnaires to extract information. These questionnaires (ywhepealy fulfilled

and recollected) will help to describe and contextualize eacltasge on a common basis, to serve as a
development lever for further technical packages in the project.

A.1l. Questionnaire template

The template that has been distribuiethe stakeholders (ports) for compiling information are the following:

A.1.1. Environmental questionnaire

(1) Does the port have an environmental policy including clearly defined objectives, targets, timelines,
measurements, etc. In other words, doespbrt have implemented an Environmental Management System
(EMAS)?

(2) If yes, what type of EMAS?
(3) If yes, is the EMAS accredited by a thdrty accreditation body?
(4) Is the port fully complying with the national environmental legislation?

(5) Provide a brief description on how environmental responsibilities are being managed (please provide an
organogram, if possible)

(6) Do you have an environmental officer?

(7) How many people in the organization are specifically employed to be working ioonenental issues?
(8) What is the yearly budget which is being spent on environmental actions?

(9) Does the port go beyond legal environmental compliance?

(10) Does the management perceive environmental actions to be a cost or an asset to the gorts?perat

(11) Is the port taking any action to improve its environmental performance or is just passively monitoring the
impact? If yes, what are the actions undertaken?

(12) Do the employees that work on environmental issues feel that they are makingdreataamngful
difference with respect to ports environmental performance?

(13) How big is your potential market? Why?

(14) Please specify the costs of monitoring activities

(15) Please specify if data on waste generation are being collected

(16) If yes,does any information exist on what type of waste is being generated (hazardoubazaaous)?

(17) What are the approx. the costs of managing waste?

(18) Is the port using the port environmental data for marketing purpose?

(19) Are there any environme issues with the local communities?

(20) What are the main barriers for improving the environmental performance of ports (costs, the
management doesnét think it is very important, | a
(21) Which are the environmerntadlated senss implemented?

(22) Which sensors do you feel to be more important to incorporate in PIXEL?
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A.1.2. Modelling and data analysisquestionnaire

The following questions are related to port activities that ports wish to model as part of the PIXEL project. The
aim is to have a first definition of the problem to modeldefinition as clear as possible of thigjectives of

the modelsand its scope are requireddonductstudy Overall this should lead to an exhaustive vievihef
guestions that we must try taswer in the WPA4The usecase should provide a vision as detailed as possible

of the needs and constraints of the model , WPAat i
the Ahowo.

It is worth to mention that, despite of create for WPd p u t , the information cont a
answers could be modified later. This responds to the lack of perspective that ports may have about what can
be done with their available data or what not. It is up to each task within WP4 te degmrticularise each
model scope and final form.
About the port activities to model and / or analyze

(1) What port activities does the port wish to model, simulate or perform data analysis?

(2) What type of need does this scenario respond to? (e.g. piloting of the port's activities, regulatory
constraint, communication, budgeting, strategy of investment).

(3) Is this need critical or optional?

(4) What are lack of the tools already in use that we are trying to fill through this model?
(5) Can you describe the events involved in the activities to be modeled?

(6) For these activities, what are the problems to be solved?

(7) Whatis the objective of the modeling that will be implemented? Should it allow to understand, measure,
design, predict and / or optimize a port activity?

(8) What are the expected results of this modeling, data analysis and / or predictive algorithm? (e.g.
numeri@l values on energy consumption, amounts of pollutant emissions, a decision support tool to
optimize container evacuation, ...)

(9) What are the main constraints (execution, technical and / or regulatory) on the processes to be
modeled?

(10) Which are the differ actors taking part on the activities to be modeled? What are their interactions?

(11) Who will use the model? Who will give information to the model? Who will take info from the model?
Who will be the operator? Who will be the recipient?

(12) What is the flow ewve within which the model takes place? Which elements will trigger modeling?
Which elements will stop it? Which elements will depend on the result of the modeling?

(13) How frequently do you expect the model to be call?

About the data on the port's activities b be modeled and / or analyzed
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(14) On the processes to be modeled / analyzed, can you identify the input data, the output data as well as
the external parameters influencing the process? To your knowledge, are some input data of significant
influence?

(15) Is there any data already available on these proceases
a. Ifyes, are these data already qualified?
b. Inwhat form and by what means are these data collected?oday

c. Are there any needs for new sensors to better know the inputs and outputs of the port activities
to be modeled?

d. Is there any key date & factor (regulation, market shift, port infrastructure) to consider that
can bring notable discontinuities into historical data.

About the model type

(16) What type of model is expected? A static model that focuses on the state of the system at a particular
point in time (for example, a tiFiadependent problem). A dynamic model that includes a temporal
dimension with a focus on the evolution of a systetmia

(17) What is the degree of fidelity of the model that you need? A microscopic vision with the aim of
representing in the finest possible way the system. This approach requires modeling many interactions
and having the model inputs in a fine way. The hadeprovide more accurate results but will be
less adaptable to different situations. A macroscopic vision based on an aggregation of information.
The model will be less accurate but also requires less accurate data.

(18) What is the scope and the limifgtee model? Generic: a large board spectrum of operation; Focused:
targets only a very narrow subset of operations. What elements does the model have to consider? (e.g.
the port itself, the boats waiting, the carriers in / out of the harbor, the neighbdrtity), ...)?

(19) What type of output is expected for the model ? Continuous: describe the state of a system at any point.
Discrete time: describe the state of a system at fixed time steps. Discrete event: describe the state of a
system event by event.

A.2. Environmental guestionnaires
A.2.1. Port of Bordeaux usecase

Questions Answers, if applicable

(1) Not yet. An ISO 14001 approach has been launched 3 yers ago.
2) N/A

(3) N/A

“4) )

(5) An environmental department is integrated in the Wariksction.
6) Yes

() 4
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(8)

(9) In some cases, yes.

(10) Mainly it is considered as a cost.
GPMB improves its environmental performance by being proactive : sediments management plan,

(11) shelters for birds, bridges fortoagsy r chasi ng an innovative LNG

(12) )

(13) -

(14) -

(15) -

1 |

17) -

(18) Not really.

(19) Citizens start being worried about pollution due to cruise ships.

(20) Costs, priorities oriented to the implementation of works

(21) Thesensors implemented in GPMB are related to navigation but not yet to environment.

22) "Air quality sensors are implemented by ATMO NouveNguitaine but adding some more sensors ma|
be interesting.

A.2.2. SDAG- Port of Monfalcone usecase

As it has been mentioned in section 5, SDAG (partner in PIXEL Consortium) plays an important role in the use
case of Monfalcone, participating in the objectives and being involved in the features to be improved by the
project. Thus, SDAG has also been askedaimpliment the environmental questionnaire in order to fully
describe the useases. Here below their answers are attached:

Questions Answers, if applicable

(1) Not yet. An ISO 14001 approach has been launched 3 yers ago.

(2) N/A

3) N/A

es(referring to emissions, checks on power s

4) Yes( f [ i i h k

) We have only one person responsible for environmental issues, directly depending on the Sole
Administrator

©6) No but we have a persoasponsible for environmental issues (directly depending on the Sole
Administrator)

7 1 (but not only on environment, also security&safety)

(8) Approx. 1.000.000 Euros

(9) No

(10) it is considered an opportunity to reduce costsfplstructure managing

(11) Yes, we have a solar power system, we're investing in building and power system efficiency and w|
installing a "linear mirrow" system to warm water used by truck drivers to have a shower

(12) No

(13)
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(14) Approx. 25.000 Euros
Not always: if the waste is generated by SDAG customers and collected by the municipality waste

(15) management company no, if the waste is directly generated by SDAG yes when it have to de declg
correctly disposed

(16) if the waste is directly generated by SDAG and have to be disposed we have detailed data on the
waste

a7 Approx. 45.000 Euros

(18) Yes

(29) No

(20) Costs, we need public funds to invest on environmental performance

(21) NA

(22) NA

A.2.3. Port of Piraeus usecase

Questions Answers, if applicable

(1) PPA SA applies an Integrated Quality & Environmental Management System in compliance V
requirements of the ISO 9001:2015 and ISO 14001:2015 standards.
Piraeus port has beencertified (for the 3rd time since 2004) for the implementatiorhefEnvironmenta
Management System in line with the principles and requirements of the revised edition of PERS (ve

@) PERS (Port Environmental Review System) is an environmental management standaedtalvkdihed
within the port sector. Developdry ESPO, especially for the port sector, in line with the requiremer
other environmental management standards, such as the International Standard ISO 14001
Environmental Regulation EMAS.
PPAG6s certificat il®00800kandi8@la00lewith L&k gna2018,samd has been reg
been extended to cover the provision of port cruise, ferry, RoORo & container terminal services, as W

3) management of a logistics centre, port construction & maintenance projects, thérefone n st r a
strong commitment towards continual improvement and operational excellence across its very brg
of activity.

4) Yes

(5) An environmental department is integrated in the Works Direction.

(6) Yes

(1) 2

(8) 80,000.00

9) In some cases, yes.
Asset. As the CEO of PPA indicated: ifiThe por

(10) certification of the provided services and the protection of the environment. PPA invests in manage
systems applied worldwidei mi ng at continuous i mprovement
PPA is fully committed to meet its customers

(1) adverse impact its operations may have on the environment, fulfil the compialigagions and enhancg
the effectiveness of the applied Integrated Quality & Environmental System.

(12) -

13) -

(14) -

(15) -

(16) -

17) -

(18) Not really.
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Citizens start being worried about pollution due to cruise ships.
A Orarisportation and stevedoring
A Dangerous Goods Loading/unloading
A Ship generated waste management
(19) A
Dangerous waste
ANoise Monitoring
ADust monitoring
A Air emission monitoring
(20) Costs, priorities oriented to the implementation of works
The sensors implemented in PPA are related to
A Air Quality Monitoring Program (BTEX, SO2
(21) A Noise Monitoring Program (measurements Lae
A Swvater Quality Monitoring Program (pathogens, 0C, pH, TDS,
DO, Conductivity BOD & COD, heavy metals, nutrients, Oil hydrocarbons)
(22) A Air Quality Monitoring Program (BTEX, SO2
/| 24h) A Noise Monitoring Program (measur eme
A.2.4. Port of Thessaloniki usecase
Questions Answers, if applicable
(1) Yes, we are accredited according to ISO 14001 since 2015
2 ISO 14001
3) Yes, from TUV NORD GROUP
(4) Pending
(5) I nternal Moni toring System for Environment al
(6) Yes
) 2
(8) Al most 0100.000
(9) In some cases
(10) We consider it as an important asset to the port operation.
11)
(12) They consider that they do an important work for the port in the new era.
(13) Pending
(14) G70.000/ per year
(15) we keep records for all types of waste both from the port and the ships
(16) We Know the EWC type of waste and the quantitiesypar
a7) Al most 030.000/per year
(18) Only in specific cases
(19) The citizens and the authorities complain about the dust emissions from the port
(20) Costs, pressure from the local industry
(22) The sensors implemented are related tgaality
(22) The sensors related to PM10 and PM2,5
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A.3. Modelling and data analysisquestionnaires

A.3.1.

Port of Bordeaux usecase

Questions ‘

Answers, if applicable

About the port activities to model and / or analyze

1)

The global needs of the GPMB is to model and analyse its energy consumption and production.
Modelling and data analysis will be focused on ships operations to predict energy consunggiimths
models and predictive algorithms could be used depending erdtel of accuracy of the informatio
in possession of GPMB for each case. Another point to focus, is the modelling of the energy pro
trough solar panels.

It is planned (based on scenarios described in D3.4) that simulation will be able ta paetkast:
i) energy consumption related to ships operations and involved logistics chain,

i) energy to cover consumption needs of the port (how much green energy the port could provid
anticipate how much will be needed).

()

Themodelling of these elements partially or completely satisfies 4 needs:

o Communicate on the overall energy consumption of the port (regulations and local partners)
o0 Know the respective contributions of the various posts of energy consumption of thésprattiegic
of investment).

o Anticipate the future energy needs of the port, particularly with regard to (i) seasonal fluctuatio
and (ii) the distribution of the types of ships supported by the port (investment strategy).

o0 Compare the electricity needs the port to its production capacity by a photovoltaic installation
(strategic investment).

3)

The fourth point is at the heart of a problem of choice of investment under investigation at the G
It is an "optional" need in the sense that tpert can continue its activities without responding
immediately. But it is a "critical" need in the sense that it is at the heart of thecase selected for
PIXEL.

(4)

There is currently no tool for monitoring energy consumption in the gelectrical consumption datal
are available, but they are currently not stored and analyzed. In addition, these data would only
partially meet the needs expressed. It is hoped to add to the existing port activity management t
new feature that can predt energy consumption for loading / unloading operations for each vess
supported for onport.

()

a. Vessel call (n days before loading / unloading operations):

i. Through its navigation plan, a vessel announces its intention to call at theupogilly with a delay
of anticipation of several days (about 80% of the cases).

ii. Through the Port Management Information System (PMS), these characteristics (identifier, ga
request for connection to the power grid of the port ...) are transmittedhe person in charge of
loading / unloading operations.

iii. Support of the ship (dock allocated, time of arrival (respected within a few minutes in 80% of
departure (respected within 2 hours in 80% of cases), type of chain logistics, etc. ®typgistics
chains can be identified, depending on the nature of the goods to be processed and whether log
or unloading.

b. Detailed logistics chain

More details will be added later on this point.
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(6)

The goal is twofold. On the one hand, predict for each boat declaring his arrival what would be t
probable energy consumptions associated. On the other hand, to have a prediction of the overa
consumption of the port at a time scale of the hour.

(7)

Historical data on the activity of the port can only partially be used to predict future needs (chan
vessel tonnage, regulatory constraints, machinery and procedures used ...). In addition, it is like
this data (history of supported shipsd electrical consumption) are not enough to allow sufficientl
reliable prediction on a time scale from hour to minute.

If GPMB had all consumptions from all electrigipnsuming equipment, the port would not need a

model (because energy consumptionlveié fully derived from electricity measurement sensors). T
main goal here is to take advantage of the electricity consumption available, machine specificati
and other contextual information to simulate and optimize the balance between energy produce
/energy consumed / energy to be bought / energy to be provided.

The component that provides extra value on simulation is also to know how the traffic will be chg
and to know if PIXEL will still be able to model this change and act consequently

(8)

The expected result of the modeling is a predictive quantification of the energy consumption
(electricity, gas, diesel) that can carry according to the wishes of the operator on:

w {LIGAFE RAYSyaAazyyY G§KS SyiA NBatdri® hahdker, & typé a&f |
machine or a specific machine.
w ¢CAYS RAYSyaAirzyyYy @SINE Y2y(iKZI ¢SS1Z RI&xz H
dates.

9)

Anticipated logistic chains can be modified by various praatmastraints (for example according to
the meteorological conditions), which the model will have to take into account. However, it is not
established that the PMS has this information, nor that it is possible to instrument the machines
know their corsumption in real time (where even if or not they are in operation.

(10)| A full list of the different stakeholders will be identified later on.
The model will be used:
w 08 ARSYGATASR LRNI 2FFAOALIE & G2 LINRRAzOS |
w the&operators of the port to control the daily activity of the port in function of anticipated ene
needs on the day.
(11) The necessary data will be automatically transmitted by the port management system to the pix¢
This includes:
w 0KS b iisBcsdhaifdr the shig 3
w GKS RSGIFIAtSR t23AairA0a OKIAY
w 0KS SySNHe& O2yadzYLIWiAzy I Oldz-tte YSI&Adz2NBR
w 0KS YIFIOKAYS O2yadzYLJiAz2zy 2NJ 2LISNY GAy3 &adl {
w G(KS 6SIGKSNI O2yRAGAZYA
Entry of a ship call in the PMS => triggers a first estimate dftverage" consumption (associated
(12)| with the type of vessel and the amount of goods to be treated), which is added to the attributes (
vessel in the PMS.
(13)| For now there is not a clear answer about this.

About the data on the port's activities to be modeled and / or analyzed
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(14)

The following data could be used:
w 9ELISOGSR OFffa
2 C![ C2N¥a oRLF i
0 Statistics on calls

o Characteristics of vessels (specific data on engines must be fetched in Lloyd's registries (IMO
is known))

w 9t SOGNAOAGE O2 yes gmendioidnytesp y LJ2 NI LINB YA &

o Lightning

0 Building consumption

0 Reefers consumption

w [/ KI'N}¥ OGSNR

FyR G2l 2F OFNH2Y
2F | NNA G35 RE 27 RSLI N

[etN m
N

S

(15)

auaa
w !'Y2dzyd 2F 12K
+S3astaqQ OFff¢
data are not stored yet.

NSl Re& | @FAfl

(@]}
w»
>
<
I+
>
111

About the model ype

I adraAradraodo ryrfeara 2F @SaasStaq Ortfo

16 ) - . .

(16) A dynamic prediction of energy consumption and production.

(17)| Starting with a macroscopic approach
We will focus only on the energy consumption grdduction that directly depends on the port

(18) authority of GPMB. Currently, energy consumption and production of 3rd parties are out of the g
of the modelling and data analysis exercise since GPMB may not be able to have access to thei
due to legdissues. Moreover, there is plenty of actors when loading/unloading ships goods

(19)| More a discrete time model

A.3.2. SDAG T Port of Monfalcone usecase
Questions ‘ Answers, if applicable

About the port activities to model and / or analyze

(1)

The traffic management, in particular to intercept the truck, ) for example starting from request tq
access to the port) and address the path transport in terms of parking area and modal transport,
order to avoid port and urban congestions.

)

The need is to improve the monitoring of the traffic in the regional territory, understanding who
where and what the transport in related to, in order to improve the management of the traffic by
reducing congestions issues, environmental impact, accidsks and make more efficient the
infrastructures available on all regional territory.

®3)

It is critical need, due to the fact that carrier are free to choose the type of transport, the public u
area are free and the risk is that they are useghasking area, without all service needed for a
comfortable and sustainable parking.

(4)

The lack is the no connection, in terms of data and decision making, between the regional
infrastructures (port and interport)

()

An event is when the truckannot reach the destination during the weekend, due to the ban to
circulate, as use urban area to park, impacting on the urban safety and impacting on the enviror
What is useful to model is the case of the truck is intercepted and address in afgteopairking area
(for example SDAG) or the port authority obligates to use the railwa

(6)

The main problem is to increase the awareness about the transport in the Region and to plan n¢
rules that change transport behaviors of the private secteugh as the shipping agent.
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(7)

The model will help to understand if a different management of the traffic has a positive impact ¢
congestions issues, citizens risk on the road, environmental impact

(8)

This point will be defined later during tlexecution of WP4.

(9)

This point will be defined later during the execution of WP4.,

The actors of the use case Monfalcone Port:
w / FNNASNB o6Ay (KS dzasS OF&asS OFtftSR ! LILX AOI Yy
w t 2Nl !dzZiK2NRGaT

w LYGSN¥Y2REFEE GSNWYAYLFET
w whkAfgle O2YLIye

The type ointeractions are:

w LI AOFyld aSyRa (GKS NXIdzSad G2 2060GFAy (K
w t2NI ! dzZiK2NRAGASE GSNAFASE |ttt NBIjdzA NBYSy(
10)| @ t 2 NI ! dzﬁff%N\P\O})S'é ér§§:1é GKS GeéeLxkrt 238 2F |
w {L[L aeausSy o6Sg2fdziSR 6é& tL-9[0 adza3asada
possible parking area.
w ! LI AOFy ik (GNUHzO1l RNAGSNI Aa AYyiSNOSGSR oe |
w Ly OFrasS 27F NRBFR (N} yrngI®etNark) yelifipslthe paikiyigiaBatalility §
o if there is availabilty in the Port area the permission is sent to the applicant
o if there is not availability the request is share with SDAG
0 SDAG accepts the request
o Applicant receives indication g to SDAG
o Port Authorities provides the permission to access to the Port for a different date compare to t
request.
w Ly OFrasS 2F NIAfglre GNIyaLRNIS {L[L o60& t |
to manage the transport
(11)| The model will be used by Monfalcone Port,SDAG, the Regional Authority of Trieste Port, the
municipality of Monfalcone, the Regional Government, the Regional Environment Agency (ARP
¢KS RFEGFE LINPGARSNI gAff 06S a2y Tl f02yS t2NI>Z
Theanswer is the same of answer n. 10. In addition, the elements that can trigger modeling will
(12) cooperation of shippers, of the highway operators by providing additional data related to the trafi
the regional territory. The element that can makeak the modeling is the scarcity of data in case
no cooperation with all regional stakeholder (public and private entities).
From the modeling results it will be possible to understand what could be the actions, in terms o
infrastructures and policieshat can improve the traffic management in the Regional territory.
(13)| This point will be defined later during the execution of WP4.

About the data on the port's activities to be modeled and / or analyzed

(14)

Monfalcone and SDAG can provide mprecise information on that (type of freight, number of truk
per period, route,..). However, this point will be defined later during the execution of WP4.

(15)

Not defined at the moment of finishing D3.4. More information detailed to be providethéyort
and SDAG for WP4 and WP6.

About the model ype

(16)

Dynamic (to confirm when T4.3 advances)

(17)

Macroscopic
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(18)

Initially, what must be considered is: type of traffic in terms of: freight typology, route, carriers,
neighbordhood. However, This point will be more detailed during the execution of WP4,

(19)

Initially, discrete event. This point will be detailed during the execution of WP4.

A.3.3.

Port of Piraeus usecase

Questions ‘

Answers, if applicable

About theport activities to model and / or analyze

1)

The process that will be modelled is the noise and air emissions from the container terminal and
LI 34ASYy3ISNI Kk ONHzA &S GSNXYAyLFE FOGAGAGASE NBaLY
passenger andraise hub and includes its busiest container port complex. In this research effort,
noise distribution at the port of Piraeus needs to be addressed via modelling the following activit
w -\VAluate in combination with the results of LAeq indicateasurements in order to have
adequate data for noise mapping in the residential area.

) 9AGAYIFGS GKS y2raasS tS@St AYLI OG 2F (G(KS |/

()

w 5SGSNXYAYS G(GKS y2irasS tS@Sta LISNIIOGAGAGe 1
w h@SNBASSG 2F (GKS LlaairoAtAidAasSa G2 FddSydz (
w !da8aa GKS 1Se y2rAaS az2dz2NOS Ay GKS | NBI o
w 5SGSN¥YAYS (KS tyfmcuatidn durgti@iperiodlafsndyl OG A G A

w 9aGAYFGS GKS AyFtdzSyOS 2F (GKS AN SYA&anis
terminals) at the city.

w | @S LINBRAOGAZ2Yy&a F2NJ GKS STFTSOUG Isdionsiassdcia@d

with the cruise and passenger Terminal.

3)

The Port of Piraeus overall use case objective is to create a development strategy that meets th
demands on transport in and around the port area while at the same time mitigatingebative
impact on the environment and on specific social groups. So, the need to know how pollutants (
pollution) affect the city is very important. Moreover, there are legal obligations, pollutants/noise
must not exceed the thresholds set by ldgi®n.

(4)

For now, there is some noise and pollution measurements but the port do not have a dispersion
or something similar.

(5)

/ NY¥zZA &S | yR LI 4aSy3ISNBRQ akKALAZ FyR GKS I NBS
cruise/coastal shipping passengers to and from tourist destinations and islands in the area, are
the most problematic pollution sources by members of the PPA community.

(6)

The scope of the PPA model is to create a noise model aotldzion model with the establishment ¢
baseline levels for both models

(7)

The problem is that there is a need to understand how noise and pollution produce inside the pg
affect the city

(8)

Both a dispersion map and a methodologyquoantify emissions would be desirable.

(9)

Be able to have accurate measure of noise and pollution level that are emitted inside the port.

(10)

2SS gAftt F20dza 2y ONMzA &S |yR aKALI LI aaSy3aSNE
pollution sources
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(11)

The environmental operator of the port in order to estimate the noise level produced by port acti
in the container terminal so that | can have predictions of noise level impact on the city coming f
the containerterminals. And also, to have predictions of pollution impact on the city coming from
ONHzA &S YR LJ aaSy3aSNRa &aKALJA NBfIFIGSR I OGA QDX

(12)

To be defined later during WP4 execution.

(13)

Initially, whenever weather conditions are bad. However, periodic running of the model could be
envisioned.To be detailed later during WP4 execution.

About the data on the port's activities to be modeled and / or analyzed

(14)

The data for the modelling needs consist of three main categories:

w 9EGSNYIt RFEGE &2dNDSay

0 Meteorological data form:

§ http://www.meteo.gr/indexen.cfm

§ https://opendata.ellak.gr/2018/02/06/anichtaneteorologikadedomenastin-ellada/

0 AIS real tim@essel traffic monitoring data (sources: https://www.marinetraffic.com/)
o Public transport data from:

§ http://www.stasy.gr/index.php?id=1&no_cache=1&L =1

§ http://www.oasa.gr/?lang=en

w tt! L¢ aeadsSvyay CNRY (GKS hw! llowirg data wil feBome T
available

o Input data of containers, cargo and-Ro;

o Output data of containers, cargo and-Ro;

o Cruise arrivals/departures;

o Cruise planning per date;

o All domestic passengers per ship and month;

o All vehiclegexcept commercials) per ship and month;

0 Ships arrivals and departures;

w tt! FASER YSI &dz2NBYSyiday

o Air quality data: An Air quality station has been installed and is under full operation in 24/7 mo
The monitoring indicators areCO, BEX, NOx, SOPM10 and meteorological data. The monitoring
program is been implemented in collaboration with the National Technical University of Athens s
2009. The data are available in excel form (24/7 per month) archives and in annually evaluation
o Ndse data: LAeq indicator, derived from 2 set of measurements per year in 25 spots around th
port.

(15)

The former question (14) solves some of these questions. For more detais, WP4 will serve to ca
further data needed.

About the model ype

(16)

More like a static system

17)

To be detailed later during WP4 execution.

(18)

It will be more a focused model

(19)

More a discrete time model.
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A.3.4.

Port of Thessaloniki usecase

Questions ‘

Answers, if applicable

About the portactivities to model and / or analyze

1)

¢KS Ayo2dzyR k 2dzio2dzyR 2F (NHzO] Ft26a (KNP
truck traffic contributes to the overall pollution of the city of Thessaloniki.

(@)

Supervision of truck flows (times of congestion, air emissions etc.), identification of issues arisin
the activity, assist in the decision making process / optimize the procedure

3)

Supervision of truck flows (times of congestion, air emissions etc.), identification of issues arisin
the activity, assist in the decision making process / optimize the procedure

(4)

Tools for aggregation / integration of data, togaida A FASR | yR Y2NB RSGF
activities influence its environmental footprint. Some data is already available (e.g. flow of truckg
wCL5 {1 3a0> a2yYS AayQit oSode GKS /AledQa c¢al

(5)

- Truck entering the port,

- laytime in ThPA premises,

- exit of truck,

- calculation and visualization of emissions caused by it, taking into consideration weather condi
- direction of dispersion of pollutants / contribution of the port to theeall air pollution of the city

(6)

Assumptions need to be made on the type of engines of the trucks, as well as the on the type of|
and consumption

(7)

To understand, measure / visualize, design, predict and optimize the inbound / outbound flow of
trucks, in order to minimize armgnvironmental effects that might occur from the aforementioned
operation

(8)

Visualization of the amount of pollutant emissions caused by truck flows, their contribution to the
OAleQa LRtfdziAzys GKS I 0Af Angahericanditiois)iHaticahgestion
in the Gate occurs, thus higher level of pollution

9)

Personal data constrictions, consolidation of data.

(10)

The different actors taking part in the activities to be modeled are shipping agents, carriers, port
AYRdAzZGNE Odzai2YSNEX (NHzZO] RNAODBSNEIZ YSOKIF YyAC(
customs agentsA shipping agent is the person (or company) who is responsible of transacts or
supervises a ship's business, such as customs and immigraticedpres, insurance, or
documentation, on behalf of the owner. He is in constant interaction with the Port Authority (for {
dzaS 2F GKS LIRNIQa LINByirasSazr NB3IAdzZ | dAaA2yas | N
truck drivers, in order to aange the cargo transportation. Carrier, is the person (or company) that
undertakes the professional transportation of goods from the point of arrival (port, in our case) tg
port industry customers. He interacts with shipping agents (as mentioned atowek drivers, port
industry costumers, Port Authority, mechanical equipment operators

w ! AKALWAY3I 3ISyd O2yidlOGa I OFNNASNE Ay 4
time of the arrival of a vessel (or a predefined date, in casesugo storage). He interacts with
customs agents and the port Authority, to ensure the proper procedure is followed, documentati
etc.

w ¢KS OFNNASNE Ay (dz2NYyI A& NBalLlRyaioftsS G2
clearance ertification, etc. He directly interacts with the Port Authority, truck drivers and custome
w ¢NHzO1 RNAGSNB INB y20AFTASR o0& (GKS OF NNR SN
interact with port Authority employees, in order to enter§h LJ2 NIi Qa LINSYA aSaz
operators, who are the responsible for cargo handling, while they can be informed on the traffic
OSNIFAY NRdziS GKNRdAK GKS /AieQa ¢ta{d CAYIf
w t 2N ! dzi K2 NX pping agdni andl balri€<i(as meéntianéd aldowe)y and is respons
F2NJ AN yidAy3 | 00Saa (2 GKS GNHzO] RNRARGSNI AY
Is in constant communication with customs agents, as well as other public Autkspritvolved in port
operations (maritime police, etc.). Port Authority is responsible for the assignment of machinery
people, for land operations (loading/unloading, storage).
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(11)

Preferably, real time data acquisition (of data coming from &§2& control system, weather statior]
etc.) or data entry by accredited ThPA employees (administrators), who will also use the outcon
Results will be evaluated by specialized employees and assist in the decision making process. |
longterm, results vill be shared with the city (through an application of free access?)

(12)

From the point of entry until the time the truck leaves the premises. At the same time, visualizati
L2t fdziit yiaQ RAALISNBEAZ2Y O60GAYS O2NNBtliSROD (
16 (entry point)

(13)

On a daily basigf possible real time). This will be further detailed during WP4 execution.

About the data on the port's activities to be modeled and / or analyzed

(14)

Input: Number of trucks, time of entry/exit, laytime of truck in ThPA premises, weather condition
(wind, temperature, rain), emissions (PM10 particles). Waiting time for trucks. Level

Output: Initially, they could be: dispersion of pollution (Deconteatiion curves), optimum factor of

truck flow to emissions caused, prediction of days/times of day to docks that congestion occurs
sites of higher levels of pollution). Waiting time for trucks. Level of congestion at the sorrounding
entry gates. Tis will be detailed further on during WP4 and WP6 (OTools, and Predictive Algorith

(15)

a. If yes, are these data already qualified?
b2G ljdz2 £ ATFA
tamn o6& ((KS
data, tonnage,

SR &Sio ''ghAatrotsS RI
a

Gry ¢Kt! Qa t
dzy AOA LI tAGe 2F ¢KSaal

f2YALAS

b. In what form and by what means atete data collected today?

Hourly measurements of PM10 (and other pollutants) by the Municipality of Thessaloniki (histori
since 1984): .dat files, (opened in excel)

Spatial data: .dxf files, .shp files

¢Kt! Qa YSiS2 NehbwlEedsurérant® of idmperatle {°@), wind direction (degree
wind velocity (m/s), relative humidity (%)

adzy AOALI t AleQa YSGS2NRt23A0FE RIFEGIEY REFEAT @
and velocity

w 9YUNE k SEAG 2 ¥FnaliditHp@se tmysglwCL5 GF IJ&0Y wSt | {
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w 2AYR RIFGF o60aSyaz2N)l AyaidlftSR AYAARS ¢Kt! 0
w t2ffdziaz2y RIFEGE Im O0FNRY /AlGéQa aSyazNa:z 4
http://www.ypeka.gr/Default.aspx?tabid=495&language+£&iR¢ static files for download in CSV, as
far back as 1984 (Which measurements are of interest? PM10 only, or all?). Niofg@oation

w t2ffdziAz2y RIFEGEFE I mY tamn 3 tanXp X FTNRY ¢{
Data downloaded locally in XLSX format.

w t2ff dzi A 2 yos RIluténts (308, XO2: CONRMLO, PM2,5) from meteorological statior]
gathered 24x7. Sent (via SIM card) to Web logger airmonitors.net (web interface & export, API g
YSYGA2ySR 2y $So0aAiitSooe !'faz2 AyaialfttSRatal af
gathered once a month, heavy metals in air (mean monthly value)

w ¢SYLISNF GdzNBSZ NBtIFGAGS KdzYARAGE &:0X 6AYR
(needs transformation)

w 9f SOUGNROAGE O2yadzyYLIiA2y Y tricity pilig] fdr 9 édctiicisubSatiang|
(mid-voltage). Not all relevant data, only a subset: consumption in KWh, cosine, financial data. §
in relational database (mysq]l).

w 'TUSNYIFGAGStEes KUOGUGLHEAYKKYS(HSNR seimbyrSon dde S1&tdr, A
O2yadzyLIiA2y S@OSNE mMpQ O6LISNI dadzoaidlidAz2yos o
w wiftnle fuel consumption. Stored in relational DB & SAP, option to export to static files (CSV
w {SI &1 §&ey skndahtlissampling of four points, mobile sampler, manual data entry
results

(o} YA & at

c. Are there any needs for new sensors to better know the inputs and outputs of the port activitig
be modeled?

Necessity of new sensors may arise, due to the fact thit@Pparticles are not monitored in retime.

d. Isthere any key date & factor (regulation, market shift, port infrastructure) to consider that cg
bring notable discontinuities into historical data.

Evolution of energy consumption over the last yeahse to improvement of internal combustion
engines.

About the model ype

16 _ . . . . . .
(16) A dynamic model that includes a temporal dimension with a focus on the evolution of a system i
(17) A macroscopic vision based on an aggregatianfofmation. The model will be less accurate but al

requires less accurate data.

(18)| Focused: targets only a very narrow subset of operations. While modeling, several elements ne¢
be taken into account, such as: the total amount$.d® f f dzi A 2y OF dzaSR o6& LI
proximity to the city, congestion at the Gate (entry point of the port)

(19)| Continuous: describe the state of a system at any point.
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Appendix BT Use case of GPMB

B.1. Global context of the usease

GPMB (Grand Port Maritime de Bordeaux) is located on the Atlantic coast, just outside of Bordeaux, Region
Nouvelle Aquitaine capital whose population will shortly reach 1 million. GPMB is the focal point of a dense
network of communication by rivemd sea, by air, by rail and by road. GPMB is a core port of thee TEN
(TransEuropean Network of Transport) and belongs to the Atlantic Corridor.
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GPMB rarks 7th of French ports and is located on the largest Natura 2000 European estuary. It totals 2% of
French maritime traffic, i.e. 8 to 9 Mt/year. But this traffic is heavily based on hydrocarbon goods (fuels) and
on cereals whose development is impactedlinyate change.

Dredging the 120 kAlbng channel of the Gironde Estuary is one of the main concerns of GPMB. Whereas the
trend of maritime shipping is going towards larger and larger vessels, the deepening of the channel faces several
phenomena: the dezase of the river flow due to climate change results in less efficient natural dredging, severe
environmental regulations lead to demanding operational process and, finally, the financial pressure for the port
authority is very strong.

The increase of crse ships traffic has raised the awareness of citizens about the impact of maritime activities
in terms of pollution and health. Although its strategy is in line with the EU's ambition (a secure, competitive
and decarbonised transport and energy syst@®50), GPMB has to align its communication and actions with
Bordeaux Metropolis fAhigh quality of I|ifeo plan.

As a reminder of the key role of the port area, one might notice that its energy consumption reaches 11% of that
of Bordeaux Metropolis.

Concerning the energy field, GPMB is an electricity service supplier to industrialists settled in its land in
Bassens. During the energy audit conducted in the frame of PEER@SIp project, it has been measured that
GPMB bought 3.3 GWh of electricity in 2014 but has consumed itself only 0.5 GWh: 2.8 GWh were delivered
to GPMBO6s clients. GPMB owns several old warehous
it might be possible to produce enough photovoltaic energy to supply the port needs. But the produced energy

4 http://www.peepos.eu
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must be consumed straight away to avoid expensive storage (batteries) and deep studies need to be conducte
to get an optimized electricity network aatiractive tariffs to avoid peak consumptions.

Concerning air quality and pollution matters, GPMB has decided to go beyond regulations and has invested 16

MU to build afdnjrravatni LANGwaptreompel | ed dr edsgiment | 6 Os
compared to a classical dredge. Because this dredge will be mainly used in Bordeaux Metropolis, GPMB has

anticipated the most severe regulations about the air quality (NOx and SOx emissions). Furthermore, the design
of Ostréa should bring enhance®dging efficiency while reducing sediments movements in the Estuary.

Grand Port Maritime de Bordeaux (GPMB) is a public company whose unique shareholder is the State. Since
t he | aw of réfdrmeldedpyprts 2 0108 s i mifosusaed omtlse state axtivitiee (security, safety

and port police) and the function of development of the port area. These missions must be done with
sustainability, combining economic development, respect for the environment and promotion of a multimodal

transport policy. GPMB must ensure its development in harmony with that of the territories on which they are

implanted.

To do so, GPMB owns its lands and defines its strategies to attract industries and businesses. It must also ensur
the safest conditiorts accommodate vessels and logistics activities: dredging, quays maintenance and cleaning
are daily tasks.

The Port of Bordeaux doesnoét bel ong?d.tSame wealyalersu | p h
procedures about air quality may be put in plasgecially to monitor SOx emissions in industrial areas such
as port$.

More information regarding the European, national and local regulatory context can be found in Annex F.

B.2. Current environmental position

GPMB has an environmental department wighedple. Their missions are the following:

1 Know the environment

0 Monitor the pollution on port land

0 Monitor the port environment (water, air, sediment)

0 Ensure regulatory compliance of the port and its activities

0 Know the natural habitat at the port (plantddlife, wetlands)
1 Develop the area sustainability

o0 Promote the reuse of soil excavated during construction
Dispose of excavated soil in accordance with regulations
Ensure the hydraulic neutrality of any developments
Apply the concept of AvoidReduce and Offset to all projects
Be exemplary on construction sites
Prevent noise pollution arising from port projects
Engage in an industrial ecology process
Promote rail, inland waterway and maritime transport

0 Have aland use strategy
1 Control pollution

0 Prevent pollution of soil and groundwater

O O 0O o 0o oo

5 Sulphur Emission Control Area
6 https://www.atmenouvelleaguitaine.org/article/dispositifsefectorauxdalerte
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Promote the irsitu treatment of polluted soll
Avoid landfilling whenever possible
Manage flood risks
Develop alternative solutions for managing storm water
Improve water management
Limit the impacts ofiredging and sediment management
Maintain a high level of cleanliness at the terminals
Aim towards a target of "zero pesticides" for green spaces, railway tracks, docks.
Assess the contribution of the terminals to the quality of the air
Assess the noise éssions of the terminals and minimise noise
Reduce energy consumption
Reduce GHG emissions
Develop the use of renewable energy
Reduce drinking water consumption
Reducing waste at the source
o Improve waste management
9 Inform and educate
0 Educate and inform alibthe environment internally and externally
o0 Publicize the port, its activities and its actions
o Publicize the key actions of the portods par

Besides the generic position of the port towards environmental detibhas been particularly relevant for
PIXEL the viewpoint and current standing of GPMB with regards to impact measuring, standardization,
guantification and, namely, the comparison of their approach with other present initiatives.

O O O OO OO0Oo Oo oo oo o o

In this sense, during the execution of task T3.3, both GPMBotrat entities involved in its execution went
through a deep research about interesting platforms/initiatives/entities aiming at measuring and controlling the
environmental impact associated to port operations.

In the course of the action, three pointgevinally tracked down. The results of this analysis are depicted in

the three tables below. With this task, the Consortium has been able to, somehow, spot the port in the common
space of research. Though it is remarkable that nowadays a common methdéalotbig benchmarking does

not exist, both GPMB and other partners in the Consortium (PRO, CERTH) consider this approach valid and
accurate.

Firstly, inTablel4thee ¢ i s a comparison of GPMBG&6s current an
environmental components that compose the impact of the port. We have utilised the reference of Green Marine
Program initiative to establish this match.

This programinitially catalogues the importance of each impact with a number (1 to 5). In PIXEL we have
created a coloucode to depict this approach and to model the relevance for GPMB. Here is the caption:

5 Excellence and leadership
4 Introduction of new technologies

Management plan &footprint measurement
pi Systematic use of a defined number of best practices
1 Monitoring of regulations

Finally, the table is the following:

7 Ldéenvironnement, pilier du d®vel oppementdeauxr es p o
port.fr/sites/default/files/images/contepsite/Portpolitiq%20environAHD-PaP . pdf
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Secondl vy,

Potential KPIs for Ports

Current
Level

Expected
Level (2020)

. Aquatic invasive secies

. Greenhouse gases and air pollutants

. Spill Prevention

. Dry bulk handling and storage

Maintain the

. Community impacts

current level

. Environmental

leadership

. Waste management

OIN[O|O|ARIWIN]|EF

. Underwater noise

t he

Consortium proceed

Performance Indicatdtsin the umbrella of the pject PPRISM.

Pl XELOGSs

approach
position our port (GPMB) and to analyse how far are we from achieving measurement of each one of the
indicators. This has been dotiieough the following table, indicating next to each KPI the data source needed

has

been t o, dr awi

wi th a

ng

from the

for the measurement and whether it is available or not in GPMB in this moment of the project.

This will help both WP5 and WP7 in the future to establish sensors needed, clataitier and guidelines on

the implementation of the PEI in GPMB.

Relevance
1:low
2:medium DataSource Automatization
PPRISM KPIs for Ports 3:high N/A or reference YesNo
Total energy
consumption by annual
3 cargo handled. 3 Electricity: Yes
> S
= & | Total water consumptiof For Port Authority only
c = by annual cargo handlec 3 Other energies: N
Ratio of renewable
energy per total energy
consumed 3 Water:Maybe
Total Greenhouse Gas
Emissions 3 Data given by environmental departm|{ Not yet
NOx, SOx, PM10, VOC;s
" CO, O 3 ATMO N-A ofr PM10
S _ Lden (overall day
7 ‘® | eveningnight noise
= 2 |level) 3 No data
w Lnight (23:00- 7:00hrs
noiselevel) 3
Compliance with limits
at day, evening and nigh
time 3 No data
Q .
=4 2 Thermal conditions 3 Sensors may be installed: a study is d Yes, in the future
5 2 | Oxygenation conditions 3 going that may imply installation of (GIRONDE xL
2 9 N sensors. 3D program)
) Salinity 3

8 Port Performance Indicators, Grant Agreement No TREN/09/SUB/G2/170.2009/S12.552637, PPRISM, ESPO
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Nutrient condition 3

Turbidity/Transparency 3

Existence of an inventor,
of environmental Aspect - Part of the environmental department
Existence of an activities.

environmental
Monitoring programme -
Number and results of
EMS
audit/review/certification| - None
Self Diagnostics results
(SDM) - Green Marine Program egoing

Compliance - N/A

Ecosystems
and habitats

Number of prosecutions
for noncompliance - N/A

CO2 emissions by annu
cargo handled
(Carbon Footprint) -

From terminal operators No

Transport

Finally, after the knowledge gained with this activity, the ports created another document. This time it was not
acomparison but an indication of environmental KPIs relevant for each port, freely identified and catalogued
following similar approach.

Relevance
1:low
2:medium DataSource Automatization
Potential KPI for Port 3:high N/A or reference Yes/No
Aquatic invasive secies 2
Greenhouse gases and air pollutants 3
Spill Prevention 3 / ' .
Dry bulk handling and storage N/A N/A. Often they
— Report are qualitative
Community impacts 3 KPIS.
Environmental leadership 3
Waste management 3
Underwater noise 1
Parking area occupancy 2
Local IoT platform implementation 3
Number of sensors to the local loT platform 3 KPIs to be
Number of types of dat@ensors) connected assessed by PIXE NO
to the IoT platform 3
Number of eneusers of PIXEL solution 3
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B.3. Technical context

In order to manage the port activities and especially port calls, GPMB has developed various cedlititesl
such as gauge stations network, vessel traffic systems and radars, and specific devices to control and to secur
t h Bontfle Pierr6 cr ossing by river barges.

Wind speed and

direction sensor

To the harbour mastar
and the on-hoard
equipmen

EASTERN BANK
- ; AN '
|' Water level .-
| sensor
e Speed current -
i sensor -
Arch axis ///
- PC

WESTERN BANK

The architecture chosen by GPMB relies on PC (Personal Computer) motherboards providing serial and parallel
connections to sensors, network connections, and calculation power. The PCs collect and store data from
sensors, achieve sentalculations (for instance filtering data), transmits voice messages to beatsafdn

equi pment) and send data to GPMB&6s database serve|

Each gauge station sends regularly, via a horade protocol based on VHF, the level & thater measured.

The choice of VHF has been made because there isA@G3Xervices in some areas of the Estuary and because

it is the most reliable technology in case of <cri
Some gauge stationsgména, Richard) are not connected to the electricity network so they need batteries, solar
panels and even fuel cells.

Gauge station Tide level server /

f
¢‘f NS =1

Modem

WHF
Data

<] Radic

—
CECETN B T \;‘,'.r'v [EFF] Madem

Faralil port used to gt battery
and enem=v infos

Oracle Database
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The Ati de

| etg data romshe gauge stations, ktbres data in a database and generates every five

minutes a voice message indicating the tide level of each gauge station. This message is transmitted to vessel

navigating on the river by VHF.

The Port of Bordeaux willrslyse with CATIE the appropriate 10T platform to be deployed by taking into
account the existing equipment and devitég specificity of GPMB is the existence of an optical fiber network

in Bassens: the connection of some sensors or of other IoT compose won &t

need

Wi

I e

Nevertheless, the sensors disseminated along the river Garonne and the Estuary of Gironde would need a majo

upgrade of their wireless connection (taifoade protocol based on VHF) to the GPMB's database servers.
Furthermaee, during the execution of task T3.3, GPMB (supported by other technical partners of PIXEL)

analysed the most affecting parameters in relation to the environment in Bordeaux area. Afterwards, the
Consortium made an exercise to identify the type of senbatscould help measuring those. Finally, that

i nformation was

mat ched

wi t h
following table will be very useful in forthcoming work packages to know which information is availdid
can be reached during PIXEL and how to address different actions (PEI deployment, pilot execution).

t he

e X i

sting

Impacts of port activities sensors (tc Availability in
citizens) GPMB Comments
Pollutant particles
(Nox, Sox, PM10, Existing data in ATMQ
Air quality PM2.5, ultrafine) N N-A network
Odour (chemical
molecules) N
Water quality Temperature N
Oxygene rate N
Salinity N
Turbidity N
Chemical molecules N
Noise level N
Lighting N
Vibrations N
For instance : numbe
of cars/trucks per Bordeaux Metropolis
Traffic jams minute N may have the data
Energy consumption sensors/data
Integrated to GPMB's
usecase. Means of
Electricity (sensors) Y transmission TBD
To be typed weekly fo
Fuel (quantity/data) Y dredges
Fuel quality (data) Y Typed only once
Environment and navigation
sensors
Tide level Y Stored in database
Wind Y Stored indatabase
Current Y Stored in database
Raining time and
sunny time (to predict
the PV electricity Included in GPMB's
Weather station production) N usecase
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NAVIRes
2

A
'

- MA  GPMB has alsaleveloped its own Port Community System (VIGIEsip)

in 2014 to organize port calls, to bring port digital services and to comply
with the single window directive GPMB has chosen to use Open Source
technologies to create VIGIESIp.

VIGIEsip is not only exfoited by GPMB, but also by 14 other French
ports (Bayonne, Brest, Cayenne, Concarneau, Fort de France,
| Guadeloupe, La Rochelle, Le Légué, Lorient, Raitlouvelle, Port
Vendres, Roscoff, SaiMalo, Séte). An Economic Interest Grouping has
been createchi2017 to gather these ports and to find stronger synergies.

@ For more details, seéttps://www.bordeawuyport.fr/en/electronigort
z singlewindow.

Following the scenarios describedjiError! No se encuentra el origen de la referenciaand the currently
existing sensor networks the Consortium has establistleefibiowing table summarising data availability for
GPMB usecase:

Port Community Systems (VIGIEsip)

Scope of Reporting Formalities Directive o
(2010/65) Availability in GPMB Comments

Date of arrival, date of departure

FAL Forms Stored in database |[car gos, danger

Statistics on calls Stored in database
But specific data on engines mu
be fetched in Lloydsegistries

Characteristics of vessels Stored in database | (IMO number is known)

Other functionnalities of VIGIEsip Availability in GPMB | Comments

Vessels positions, speed Stored in database | Data from AIS (MMSI number)
Like maritime traffic (date of
arrival, date of departure,

River port dues management Stored in database |[car gos é)

CO2 emissions (french regulation) Availability in GPMB | Comments

Overall port Yes Report

9 https://eurlex.europa.eu/legadtontent/EN/TXT/HTML/?uri=CELEX:32010L0065&from=EN
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City data (open data) Availability Comments
Ex: open/close bridge hours Open data Data provider: Bordeaux city
Otherdata Open data Data provider: Bordeaux city

As it can be seen, several heterogeneous data sources are considered for GPMB use case. The project wil
leverage already existing technological enablers for data integration (VIGESip entry point, opethdESHi

APl interface) to feed the PIXEL Information Hub. Additionally, other loT agents will need to be developed in
order to integrate different data formats into the PIXEL ICT infrastructure (reports, AlS, etc.).

The stored databases mentioned in tle®ipus table are powered by Oracle or by PostgreSQL and are operated

by GPMB. The port currently stores a lot of data concerning maritime traffic during the last 20 years and
measurements provided by the different sensors set uBéssers and existingetworks in this chaptgrin

the next figure, a sample of some data which can |

Code
St‘a\!l::té':ue :,':::ar': Nom Navire Libellé Type Cargaison ?é"ﬁ':ng; Date de poste a quai Libellé du type de construction ﬁzg; Libellf‘;y"?;ﬁscal
Navire

2010 0003 Entrée 449 SP VIKING 0 1janv. 10 17:15:00 CARGO DE PLUS DE 500 TJB 06 SOLV
2010 0003 | Sortie | 449 SP VIKING E.MAIS VRAC 4370 4 janv. 10 19:57:00 CARGO DE PLUS DE 500 TJB 06 SoLV
2010 0005 Entrée 432 ARKLOW RAIDER LUREE VRAC 2344 2janv. 10 05:20:00 CARGO DE PLUS DE 500 TJB 06 SOLV
2010 0005 Sortie 449 ARKLOW RAIDER E.TRTX TOURNESOL 3294 15 janv. 10 20:50:00 CARGO DE PLUS DE 500 TJB 06 SOLV
2010 0006 | Entrée | 436 STRAITVIEW I.HUILE COLZA 2999 2janv. 10 19:00:00 | PRODUITS CHIMIQUES (CHEMICAL) 05 Lav
2010 0006 | Sortie 436 STRAITVIEW EHUILE COLZA 3000 8janv.1023:35:00 | PRODUITS CHIMIQUES (CHEMICAL) 05 Liav
2010 0007 Entrée 436 LISTRAUM |. METHANOL 3432 2janv. 10 19:25:00 PRODUITS CHIMIQUES (CHEMICAL) 05 Liayv
2010 0007 Sortie 436 LISTRAUM 0 3 janv. 10 19:00:00 PRODUITS CHIMIQUES (CHEMICAL) 05 uayv
2010 0008 | Entrée | 433 ARKLOW RAVEN I.UREE VRAC 4123 3janv. 10 07:55:00 CARGO DE PLUS DE 500 TJB 06 SoLV
2010 0008 | Sortie | 449 ARKLOW RAVEN E.MAIS VRAC 4151 7 janv. 10 12:10:00 CARGO DE PLUS DE 500 TJB 06 SoLV
2010 0009 Entrée 431 FEHN CARTAGENA 0 3 janv. 10 19:35:00 CARGO DE MOINS DE 500 TJB 06 SOLV
2010 0009 Sortie 431 FEHN CARTAGENA E.TERRE REFRACT 1516 5 janv. 10 20:35:00 CARGO DE MOINS DE 500 TJB 06 SOLV
2010 0014 | Entrée [ 415 KARIN |.PROD.METALL AUTRES 1385 5 janv. 10 09:10:00 CARGO DE PLUS DE 500 TJB 12 AUTRES
2010 0014 Sortie 415 KARIN 0 9 janv. 10 12:10:00 CARGO DE PLUS DE 500 TJB 12 AUTRES
2010 0019 Entrée 433 BRATISLAVA LENGR.MANUF.VRAC 3300 6 janv. 10 21:45:00 CARGO DE PLUS DE 500 TJB 06 SOLV
2010 0019 Sortie 433 BRATISLAVA 0 8 janv. 10 12:35:00 CARGO DE PLUS DE 500 TJB 06 SOLV
2010 0020 Entrée 432 DINA TRADER |.CONTENEURS 3376 7 janv. 10 09:15:00 PORTE-CONTENEURS INTEGRAL 09 PC
2010 0020 Sortie 432 DINATRADER E.CONTENEURS 5084 8 janv. 10 22:25:00 PORTE-CONTENEURS INTEGRAL 09 P.C
2010 0021 Entrée 415 | MEKHANIK TYULENEV | 1.BOIS SCIES DU NORD 1688 7 janv. 10 10:10:00 CARGO DE PLUS DE 500 TJB 12 AUTRES

Many parameters amllected when a ship arrives at the GPMB. In this case, it will be possible to analyse,
among other things, the notion of seasonality linked to different traffics, or the length of a call per ton of goods.

Additionally, some existing web services haverbdeveloped to exchange data with external IT systems (such
as Cargo Community Systems, or SafeSeaNet through French single window):

T AExport _demandesoOo: webservice can be reached b
vigiesipwebserviceNOMDUPORT/nonauthent/export_demandes.

1T AExporndeemai | ot aged: webservice can be reach
vigiesipwebservicdNOMDUPORT/nonauthent/export_demandes_facturation

1T ANavire_a_quai o0: webservice can be reach by UR
vigiesipwebserviceNOMDUPORT/nonauthent/navires_a_quai
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B4. Port operations for theuse case

The Port of Bordeaux is made up of seven specialized terminals distributed throughout the Gironde estuary.
Bassens is the main bulk impatport pole and allows to transit by maritime way a multitude of goods within
a radius of 200 to 300 km (depding on the products).

Due to its multizone characteristics and its proximity to Bordeaux, the Bassens terminal appears as an ideal
test area for PIXEL, easily duplicable to other European terminals.

Moreover, the Bassens terminal is a major logistraar, around a vast industri@drt area. Spread over more

than 3 km of wharves, the activities of the site are varied: recycling traffic, cereals, oilseeds, industrial bulk,
forest products, heavy packages, containers, liquid chemicals, quartz, aggretgatelt centralizes more than

a third of the port traffic (more than 3.2 million tons per year) and has road and rail network facilitating pre
post shipments.

Terminal de Bassens

Figure 28. Bassens terminal

A higher definition picture of thecenario represented igure28 can be consulted ahttps://www.bordeaux
port.fr/sites/default/files/bassens2013.pdf

For this project, theotality of the goods transiting in Bassens can be defined in five categories of ship handling
having different logistic schemes and thus different energy consumptions:

1 Imports / Exports of containers

1 Imports of handled solid bulks

1 Exports of handled solidulks

1 Imports / Exports of nohandled solid bulks

1 Imports / Exports of liquid bulks

It will be necessary to study for each model the energy characteristics of each tool necessary for the proper
functioning of the supply chain and to associate new entfsensors, traffic analysis, etc.) to meet the overall
objectives of the project. Maritime traffic entering the port must also be evaluated and predicted in order to
know the future use of the various supply chains.

Currently the energy provided to shigsd the used for port operations in GPMB is only-hesed. GPMB
wants to become greener and use renewable sources to get electricity to cover their needs. In this regard,
currently the Business Model of GPMB is weak.
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In this regard, GPMB does not wantitwest in machinery, etc. that keeps energy. Generating power peaks is
very bad and it must be avoided. This will finally low the price of the electricity in the port. GPMB wants the
price of the energy in the port while potentiating Green Port conceyslas

Context:
1 GPMB has their own energy network, and customers are connected to the network. In this sense, GPMB
has counters on the electricity provided foparties.
1 GPMB needs to lower the costs of getting useful data from the river and freanvinenment.

1 GPMB needs to know in real time, whether when GPMB produces energy it can be consumed to avoid
surpluses, because this is very expensive. For this reason, GPMB needs both high frequency and high
precision of engine consumption energy.

What GPMB aims at being actually implemented in the pilot is:

1 To get the data from the electricity counters.
1 To model the port operations processes considering all aspects that affect energy consumption.

9 Simulate the electricity that GPMB can produce and needgtéeldict what is the amount of electricity
needed every day, and how much electricity can be produced. To be able to check if it is feasible and
interesting to the investment.

1 Number of vessels arriving to the port, the cargo that they have and theaai@tio with that cargo,
etc.

1 To match (and check the balance) among energy to be used / to be produced / to be provided / surpluses.

1 To purchase a weather station (to be done during the project) to have precise information of weather to
feed the modeland the whole PIXEL solution.

The Port of Bordeaux will gather precisely the electricity consumption of five types of logistics grouping all the
traffics done at Bassens terminal.

The following illustrations explains the different supply chains deperatirthe type of cargos.
Import/Export of liquid bulk

Fixed arm Pipeline

Berth
connection

Flexible
hoses

/
®

Liquid bulk does not require specific handling when the connections between the ships and the dock have been
made. Thus, this logistics chalepends essentially on a Albaman means that we need to quantify at an energy
level. This automation on all the loading / unloading operations should make it possible to reach a high level of
precision with regard to the energy consumed.
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Import/Export of containers

SI’
___/

Figure 30. GPMB scenario 2: Import/Export of containers

Containers have a simple loading / unloading logistics model including only mobile cranes (vertical handling)
and stackers (horizontal handling). Since this equipment is essentialipafad] the electrical energy
consumption will be reasonably low. It will be used mainly on lighting equipment (mandatory for port handling
and not to be underestimated given the size of the container park).

Import of handled solid bulk

Bassens Terminal Bassens industrial zone

. hip 1o
\W No buffer storage

e

Figure 31. GPMB scenario3: Import of handled solid bulk

The imports of solid bulk handled is the most difficult part to evaluate because of the multitude of ground transit
possibilities available to the handlers. The multiplicity of companies will make it difficult to collefztalbut
is a potential for strong energy improvement in terms of lighting platform, conveyor belts, covered area, etc ...
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Export of handled solid bulk

O

Figure 32. GPMB scenario 4: Export of handled solid bulk

As with container traffic, most logistics opions on this type of cargo will be nefectrical. However, the
proximity of sheds makes the case interesting to the extent that the energy potentially produced from
photovoltaic panels would be directly nearby.

Import/Export of non handled solid bulk

Bassens Terminal Bassens industrial zone

Figure 33. GPMB scenario 5: Import/Export of norhandled solid bulk

This scenario is one of the most energy consuming due to the multitude of automatic electric elements as well
as the distance between the ship and the place of storage of the goods. It is a majgedatianse the
companies involved in these logistics chains are open to use clean energy and less expensive than that of the

usual network. However, the powers involved will have to be studied with precision to maintain the rates of
loading / unloading.
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B.5. Flanking stakeholders

GPMB is characterized by the presence of four sources of actors evolving on the logistic chain. Actors and
chains interact together in a mandatory way which means that it will be necessary to involve and coordinate
each set.

9 Industrials: Industrials act directly in the logistics and transit of namdled goods (selbading /
unloading), needs and means of handling being automated.

Identified Actors: Foresa France, Michelin, Saipol, Loiret Haentjens, Sea Tank, Silverwood, Imerys
AFM recyclage, SPBL, Invivo

9 Stevedores:There are two types of handling: vertical and horizontal. Vertical handling occurs in all
cases of loading / unloading of solid bulks using cranes. Horizontal handling will be used in all logistics
schemes for saligoods, whether or not craned, with the aim of moving bulk goods (or containers) to
a predefined storage area.

Identified Actors: Bordeaux Manutention, Sea Invest, Bordeaux Atlantic Terminal

1 Maritime services. Maritime services means all the private seggirequired to accommodate a vessel
from the point of entry into the port constituency (materialized as BXA) until the berthing of the vessel
at the wharf. With the exception of towing, depending on the size of the ship and / or nautical
conditions, otheservices are considered by use as mandatory. The Port of Bordeaux is also part of
maritime services because it is in charge of the maintenance of the navigation channel.

Identified Actors: Ship agents, Boot men, Pilotage, Tug boat assistance, Port ea®odredging
department)

91 Port Authority : The Port Authority, namely the Port Authority of Bordeaux, by the Harbor Master's
Office and its port officers, hosts, monitors, coordinates and secures the entire process of a call.
Identified ActorsGrandPor t Mar i ti me de Bordeaux (Harbour 1

These stakeholders may intervene in further actions after PIXEL. They can be considered as flanking
stakeholder who could play a role in a lasgale deployment of PIXEL in GPMB fali its logistics operations.
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Appendix C T Use case of Port of
Monfalcone

C.1. Global context of the use case

The Port of Monfalcone is involved in the use cas
SDAG, Insiel and in general the whd-riuli Venezia Region (FVG).

Friuli Venezia Giulia is the easternmost region of Italy. Geography has located it at the crossroads between the
countries facing the Adriatic Sea, those of Central and Eastern Europe and the route connecting the Far East
and Europe via the Suez Canal. Two strategic European transport axes, the Mediterranean Corridor and the
Adriatic-Baltic corridor, run through the territory.

The ports, Trieste and Monfalcone, are the centre of this multimodal area that encompasssstieensetves,
the airport of Trieste, SDAG, Fernetti and Cervignano intermodal terminals.

Friuli Venezia Giulia has over the years invested and is still investwgh the support of the Italian
government and the European Unioon the logistical anihfrastructural system to become an ideal logistic

hub at the centre of the Mediterranean. Covering an area of almost 8,000 square kilometres, the region is trying
to develop the coordination of all its logistics and port hubs to create a quality sy$tetm afifer support to
manufacturing activities.

The Region is particularly significant for exporting flows but is also one of the preferred door for goods coming
from Eastern Europe, in particular raw materials, wood and chemical products, both bg bgilraad.

Figure 34. Crucial situation of Friuli Venezia Giulia region

The Port of Monfalcone is the northernmost port in the Adriatic Sea, it is located on the cross flow between the
TEN-T Baltic - Adriatic and the Mediterraa@ corridors. Thanks to its particular position it is one of the most
interesting gate to and from the central European market.
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Corridoi baltico-adriatico
Baltic-Adniatic commidor

Cornidoio mediterranco
Medite rrancan corrdor

o

The port is spaalized in general and dry bulk cargo. The main type of goods handled include: cellulose and
timber, steel products, cars, China clay, coal, cereals and project cargo. The main routes of the ships calling
upon the Port of Monfalcone touch the principaltpaf the Mediterranean and Black Sea, Canada, Chile and
Brazil, as well as other ports in the Atlantic and Pacific Oceans. The port area is reached by train as well as by
road. The railway line (TarvisioTrieste and VeniceTrieste) is directly conneetl to the Port of Monfalcone

through a dedicated junction. Furthermore, the A4 (Veredeste) and A23 (Austridrieste) motorways pass

just 1,5 km from the Port and permit direct access to the industrial area through a dedicated road system thus
avoiding the urban road system.

SDAG is located 20 km from the Port of Monfalcone, on the border with Slovenia and along the A34 motorway,
connecting the Italian and Slovenian motorway networks and can be considered as the inland terminal of the
Port.

The Port of Monfalcone has an operating area of 750.000 square meters, 66.000 sqg.m of warehouses and shec
and 480.000 sg.m of open customs storage areas. T
depth of 11.7 meterghe commercial wharf is 1,58@eterlong, a maximum draft of 10.9 meter and 9 berths.

There are two private quays, the first serving a power station and the second for grain silos.

The Port has only one authorized access for conventional traffic, fullypeglwith a monitoring system that
allows to identify vehicles and persons and check their permits to enter the port (badge reader, barcode reader,
cameras with a licence plate number detector).

SDAG covers an area of 600.000 square meters and offefslitveing services: warehousing (also in cold
rooms), intermodal terminal operation managing, managing of areas, premises and services for light and heavy
traffic.

SDAG has 550 parking slots for trucks in its areas and offers also other services fdritrerskin order to be
considers as a fsafe and s e-swveilance2dh). Kurthgmore,raealso ( f
offered services to make more comfortable the stay to truck drivers (for example: free WIFI, snack bar,
minimarket, infopointautomatic snack distributors, clean showers and toilets etc.).

The intermodal Terminal, totally managed by SDAG, includes:

1 20.000 sq.m of paved areas
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1 A 3.000sgm joint warehouse
5 railway tracks
1 RO-LA system

E ]

The Special Agency for the Port of Monfalcone was established in 1975 by the Chamber of Commerce of
Gorizia with the aim of fostering and stimulating the development of the Port of Momndésand its commercial
activities; pursuant to the National Law no. 84/94 and in accordance with the Regional Law n. 12/12, is
responsible for the promotion of the port as well as for the implementation of infrastructural interventions and
activities comistent with its institutional purposes. It is also owner of approximately 40% of the infrastructure
areas of the port as well as various port equipment. From 14 June 2018, thanks to the recent Decree of the
President of the Italian Republic n. 57/201&, Bort of Monfalcone merged the Port of Trieste inside the Port
Authority System of the Eastern Adriatic Sea.

Actually all the subject involved in the managing of the Port are facing this new legal status and are trying to
cope the directions set ltye National and Regional Government, as well as by the Port Authority System of
the Eastern Adriatic Sea that has become the main Authority of the Port of Monfalcone, with specific
competence over the security and safety fields, as well as over thezatigemdf the work and operations

inside the port. Therefore, also the SILI system as well as the authority to release the port entry permits will be
managed by the Port Authority System of the Eastern Adriatic Sea.

SDAG is a public company whose uniquearstholder is the Municipality of Gorizia. Its mission is the
management and the development of the intermodal terminal of Gorizia, covering a whole surface of
approximately 600,000 square meters. The owner of the areas is the Municipality of Gorizia.

More information regarding the European, national and local regulatory context can be found in Appendix F.

Version v2.0- PIXEL ©- Pagel03de172



D3.471 Use cases and scenarios manual v2 ™ BEL

C.2. Current environmental position

Currently, there are no specific actions for environmental management in addition to the limit of emissions
requiredfrom the national law for the environmental emission in the air or water of the port activities subject to
specific authorizations. ARPA is the regional agency for environmental protection and it will be involved in the
project to provide and elaboratesttata referring to pollution and its connections with port operations, as well
as in order to evaluate a port environmental index.

However, during the execution of task T3.3, both ASPM, SDAG and other entities involved in its execution
went through a deapsearch about interesting platforms/initiatives/entities aiming at measuring and controlling
the environmental impact associated to port operations.

In the course of the action, three points were finally tracked down. The results of this analysiscted thep

the three tables below. With this task, the Consortium has been able to, somehow, spot the port in the common
space of research. Though it is remarkable that nowadays a common methodology for this benchmarking does
not exist, both ASPM and otheainers in the Consortium (PRO, CERTH) consider this approach valid and
accurate.

Firstly, inTablel9t her e i s a comparison of GPMBBbBesmos relevarg nt 3
environmental components that compose the impact of the port. We have utilised the reference of Green Marine
Program initiative to establish this match. The coloaile and numbering for this table is the same than the
utiisedintheprevous Appendi x B for GPMB&ds benchmar king.

Current
Level

Expected

Potential KPlIs for P
otential KPIs for Ports Level (2020

. Aguatic invasive secies

. Greenhouse gases and air pollutants
. Spill Prevention

. Dry bulk handling and storage

. Community impacts

. Environmental leadership

. Waste management

. Underwater noise

OIN|[O|OT|A|[W|IN]|F-

Secondly, the Consortium proceed with a slightly
Performance Indicators, in the umbrella of the project PPRISM.

PI XEL6s approach has been to, drawing from the | i s
position the port of Monfalcone and to analyse how far the project is from achieving measurement of each one
of the indicators. This has been d@athrough the following table, indicating next to each KPI the data source
needed for the measurement and whether it is available or not in ASPM in this moment of the project.

This will help both WP5 and WP7 in the future to establish sensors needeid, clataider and guidelines on
the implementation of the PEI in ASPM.

Relevance
1l:low
2:medium DataSource Automatization
PPRISM KPIs for Ports 3:high N/A or reference Yes/No
2 o .
QB g Total energy consumption by annual 2
w > = cargo handled. N/A - But can be collecte¢ NO
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Total water consumption by annual 2
cargo handled. N/A - But can be collecte¢ NO
Ratio of renewable energy per total 2
energyconsumed N/A - But can be collecte¢ NO
Total Greenhouse Gas Emissions 2 To be collected NO
® NOx, SOx, PM10, VOCs CO, O 2 To be collected NO
-8 ‘S | Lden (overall dayeveningnight noise 2
é’ o |level) To be collected NO
L Lnight (23:00- 7:00hrs noise level) 2 To be collected NO
Compliance with limits at day, 2
evening and night time To be collected NO
" Thermal conditions 2 Yes, periodically NO
%)pt) Oxygenation conditions 2 Yes, periodically NO
]
{:m) i Salinity 2 Yes, periodically NO
A ~ | Nutrient condition 2 Yes, periodically NO
Turbidity/Transparency 2 Yes, periodically NO
Existence of an inventory of 2
environmental Aspects N/A NO
» o |EXistence of an environmental 2
GE) & | Monitoring programme N/A NO
% 2 | Number and results of EMS 5
uo>)‘g audit/review/certification N/A NO
I & |Self Diagnostics results (SDM) 2 N/A NO
Compliance 2 N/A NO
Number of prosecutions for nen 2
compliance N/A NO
S
@ | CO2 emissions by annual cargo 3 N/A
© handled
| (Carbon Footprint) NO

Finally, after the knowledge gained with this activity, the ports created another document. This time it was not
a comparison but an indication of environmental KPIs relevant for garthfreely identified and catalogued
following similar approach:

Relevance
Potential KPI for Port 1:low
2:medium DataSource Automatization
3:high N/A or reference Yes/No
Aquaticinvasive secies 1 N/A No
Greenhouse gases and air pollutants 3 No
Spill Prevention 3 Harbour master No
Dry bulk handling and storage 3 ASPM No
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Community impacts 3 Not evaluated No
Environmental leadership 3 Monitoring No
Waste management 3 In accordance to law No
Underwater noise 1 N/A No
To be implemented througt
Parking area occupancy 3 PIXEL Yes
To be implemented througt
Local IoT platform implementation 2 PIXEL Yes
To beimplemented through
Number of sensors to the local 10T platfo 2 PIXEL Yes
Number of types of data (sensors)
connected To be implemented througl
to the IoT platform 2 PIXEL Yes
To be implemented througl
Number of eneusers of PIXEL solution 2 PIXEL Yes

C.3. Technical context

Each lane of the entry gate of the Port of Monfalcone has an optical and magnetic sensor to read the tickets anc
badges used to access to the Port. There are also cameras equipped with a licence plate number detector in ord
to collect the data. The dateferring to the users and their licence plate that pass through the gate are collected

and can be shared in compliance with privacy regulations.

N
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All entry points of SDAG parking areas are equipped with a wsdeeeillance and access control system, also
able to read plates and Kemler codes to detect the type of dangerous goods transported. These data can be shar
by web, in compliance with privacygelations.

Furthermore, during the execution of task T3.3, ASPM and SDAG (supported by other technical partners of
PIXEL) analysed the most affecting parameters in relation to the environment in Monfalcone area. Afterwards,
the Consortium made an exercisadentify the type of sensors that could help measuring those.

Finally, that information was matched with the existing sensors in ASPM and the following conclusion was
reached. During the execution of WP4, a thorough specification of the sensorstoekisdy all the scenarios
envisioned will be done. Currently, the most compelling need detected has been to purchase a video camera
based surveillance system in order to provide continuous information about parkin occupancy.

What is currently implementad a video camera system that counts the trucks that are in the area, the ones that
are in the area and calculates the occupancy. The video system can also set an area to tell if there is somethini
in that area and if is stopped more time than a parameter

The existing information system, called SILI, has been developed by FVG region within the proje@&8&C

and Efficient Cargo. The system allows to manage the access to the ports, Monfalcone and Trieste, and to
monitor the traffic in diferent zones of the regional territory of Friuli Venezia Giulia, with the special function

to detect the traffic of dangerous freights ADR. In detail, SILI is composed of a web platform where it is possible
to require the permission to access to the pooiding a set of data, so the logistics operators have to require

the permission on this website.

27| REGIONE AUTONOMA FRIULI VENEZIA GIULA

S | | I sistema informativo logistico integrato
silippeto nellambilo del progeflo SEC (Safe and Efficient Cargo)

Home Richiesta accesso tlemporaneo Autorizzazione accesso temporaneo Import massiva Reportistica Logout Porto di Monfalcone

[£] Richiesta permesso temporaneo
TIEEIT= =
Document
Document (- v Number(* Notes documen

Document Seanning (%) (pd7)
Sceglifile | Nessun file selezionato Upload

General information
Port Monfalcone Duration of permit (*) v Startdate permit ()
Recipient of the visit
Company ) [ Company contac
Person making the request
Sumame (* Name (%) Fiscal code
BirtnDate (%) Citizenship () Htalia B Area ()
ciy (- B Residential address
Contacts
£mail () Fhone number Mobile phone
Compiler (i different from the person making the request)

Compiler

monfaicone monfalcone
Reason for visit
Reason |/ Indication
a
2
neld )

Attention. For vehicular access is mandatory to indicate the number plate of the vehicle.
Vehicle  ojp

Plate (Enter only alphanumeric characters without spaces)

Back | Confirm

already

In case of temporary authorization, the form used is a web tidkeawarcode, in case or periodic authorization
the form used is a badge.
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PERMESSO DI ACCESSO AL PORTO Z
AGCESS FERMISSION TO THE PORT P
e
= = D |

Monfalcon
vvvvvvv ati Personali / Personal Details

Nome / First Name Cognome / Last Name Numere Documento / Document Number

Xxxx Xxxxx Clxxx

Dati Permesso / Data Permission

Durata Permesso /

- 3 y
Authorization Period Data inizio validita' / Start date ~ Approvatore / Approver

Tipo Permesso / Permission Type

Azienda Speciale per il
porto di Monfalcone

1l codice a barre di accesso va avvicinato al lettore barcode presente sulle colonnine dei varchi portuali
The barcode must be kept close to the reader at the automatic barrier gate

Permesso per l'ingresso al porto. 20 giomi 25122014

—Motivo / Reason Zone | Zones Veicoli / Vehicles

Free Pass Zona Monfalcone BD 141 GA

The authorities of the Port of Monfalcone use the SILI back office to release the zatthnrio access to the
Port. The process to give permission to access to the Ports involves different actors, such as:

= =4 —a A

Host company

Border Police

Maritime Authority (at national level)
Port authority

The authorizations, both as ticket and as badge, acketl by the readers located at the Port entrance.

Concerning the data management SILI allows to:

)l

= =4 —a A

1

Receive and save all traffic transits of car and truck

Identify the vehicle transit, saving number plate, date, time, transit location,

Detect and identify the type of dangerous freight (material code, danger code)

Track all vehicles that transit in the monitoring points and identify ttiraaeporting dangerous freights
Manage the database of dangerous freights transport

Analysis and statistic of traffic data

In Figure40jError! No se encuentra el origen de la referenciasome results generated from SILI regarding
vehicle entrance to Port of Monfalcone are shown.

Regarding the current use and deployment of SILI in theaserelevant for PIXEL: SILI is a system that is
implemented by INSIEL in SDAG and ASPM:

1

1

SILI has a DB with drivers that operate in the ports, contact data of these people, ability to monitor the
traffic flows, also historic data from SILI.

SILI has a recat of every transit. If there is a congestion in the street, it can be identified out of SILI
datacenter information.

SILI has other sensors that control the congestion, so interacting with it would be also an output from
PIXEL. This would help to addreseweral challenges faced currently by ASPM.

SILI is also implemented in SDAG, with existing real sensogate sensors. It monitors the presence
of hazardous goods and how trucks flow.
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Da A
28/08/2018 00:00 n 29/08/2018 00:00

Following the scenarios described for the Port of Monfalcone and SDAG, and the currently existing sensor
networks the Consortium has established the following table summarising data availability for AS¢ddaise

Port Management Information System

(PMIS)
Scope of Reporting Formalities Directive
(2010/65) Availability in ASPM | Comments

Yes, under
FAL Forms authorization Not managed by ASPM

Yes, under
ETA, ETD of vessels to the port authorization Not managed by ASPM

Yes, under
Traffic statistics authorization Not managed by ASPM
Other information
Videocamera for parking occupancy Yes To be purchased during PIXEL
Historical datarelated to arrivals and departur¢ Yes, under
of vessels authorization Not managed by ASPM
Traffic/congestion information of road networ| Open data Autovie Venete
Emissions? Environmental info?

http://www.osmer.fvg.it/mare.ph

Weather informationOSMER data Open data ?In=#/
SDAG Data Availability
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Type of cargo of trucks diverted to SDAG (for Video-surveillance system in
ex. ADR) Yes SDAG detects type

Yes- depends on SDAG access control system at
Number of free parking slots in SDAG supplier the entrance of parking area

SDAG internal systerih Manual
system to get the information (n

Historical data of parking slots Yes automatized)

SILI System data Availability in ASPM | Comments

Current and historical traffic data through acc SILI System- Camera installed
gate Yes over portds gal
Truck company contact data Yes SILI System

As it can be seen, several heterogeneous data sources are considered for ASPM use case. The project wil
leverage already existing technological enablers for data integration (SILI System, open data with REST API
interface) to feed the PIXEL Information BluAdditionally, other loT agents will need to be developed in order

to integrate different data formats into the PIXEL ICT infrastructure.

Particularly, the SILI system allows to have the following data per each access point, including Monfalcone
Port acess:

Number of passages

Passages classified by nationality

Average number of passages classified by nationality and day of the week

Number of vehicle transits and pedestrian transits

Average stay time

Number of accesses by time slot

Number and type dfansits of dangerous freights

= =4 -4 -4 a8 -—a -

The data collected by SILI are stored in the INSIEL datacentre and are used to statistics analysis and results
required by Trieste Port or Regional Administration.

SDAG doesndt have t he af oat&lhibashot beemdeployddaa SDAG, theuorly t o
data available for SDAG are the data recorded by the camera positioned over one of the lanes of the A34
motorway, close to the border between ltaly and Slovenia. The camera monitors light and heavyitha#fic, w
focus on trucks of dangerous goods, entering Italy from Slovenia directed to the urban roads of Gorizia. The
ot her flows are not considered. Ot her cameras hayv
network and on the other main bers with Slovenia.

In particular, there are two systems:

1 Truck flows managemeritt he system is composed by an entra
the management of the already parking subscribers or the acceptance of the booking code ®f the slot
and finally it is composed also by an exit fAta

subscribers exit.

There is also an automatic payment machine for the parking slots and for the prepaid cards. This system
is network connected with SDAG server.

1 Video Surveillance system for License plates and Kemler codes réatilmg cameras are positioned
in the entrane and in the exit in order to be able to read the plates and Kemler codes in both sides.
Kemler codes are referred to ADR (dangerous) goods transport. The system is network connected with
SDAG server.
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Currently, there are no egpific actions for environmental management in addition to the limit of emissions
required from the national law for the environmental emission in the air or water of the port activities subject to
specific authorizations. ARPA is the regional agency fmirenmental protection and it will be involved in the
project to provide and elaborate the data referring to pollution and its connections with port operations, as well
as in order to evaluate a port environmental index.

C.4. Port operations for the usecase

The Port of Monfalcone will analyse with the technical partners in the PIXEL Consortium the appropriate loT
platform to be deployed by taking into account the existing equipment and devices and evaluate possible
additional sasors needed to fulfil the use case.

The use case involves flows of heavy vehicles entering the Port of Monfalcone. They can be full or empty, this
doesndt i mpact o nFigurb4éthetdasireg pott acsesseopertion aj the Port ofi Monfalcone
usecase is depicted:

T If the trucks entering to the Pante not registered with the annual permit yet, they need to be authorized
by the SILI system. This is already available.

1 The SILI system requires to fill in the query with the personal data of the user, the licence plate number
of the vehicle and the pedf time for which they ask the port entry permit. This is already available.

1 With these information, as well as the data from the parking sensors to be installed, the system will
provide data about the availability of parking lots in Monfalcone as wdbr@cast expected peak of
traffic. This has to be developed in PIXEL.

1 The model to be developed will have the aim toowte the trucks towards SDAG, adding also the
possibility for trucks to automatically book the plot, or trigger an automatesutimg with different
logistic solutions in the case of serious congestions. This is the main contribution from PIXEL in this
use case.
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The possible subcenarios emanating from this generic approach are:

a) The parking area of Monfalcone is free, the careeeives the authorization to access to the port area.
This will be the normal situation under no congestion.

b) The parking area of Monfalcone is full, and the system reveals or forecasts congestions in the port
surrounding area: information is sent bgemsoring network, so the query for the port entry permit is
shared with SDAG in order to reroute the truck towards an alternative solution avoiding the congestion
of the port and of the surrounding area. This should be the normal behaviour under aotigeskis
to the PIXEL solution.

At the same time the information is shared with other truck companies already authorized and propose
analogue solutionghe PIXEL solution will provide a subscription model in order to receive alerts
when congestion is detted.

¢) The truck is intercepted in order to understand what are its needs and it is rerouted towards a different
terminal in the regional territory and/or towards intermodal transport triggering the use of the railway.

It would be probably ragired to purchase one or more parking sensors to identify the number of parking lots in
the parking area before the main entrance to the port. The parking area has 50 defined parking lots but can
accept further vehicles as a buffer before becoming comjeste

In the figure below, a satellite image can be observed showing Monfalcone parking area. It will be within this
enclosure where the equipment to be acquired will be incorporated:

Figure 42. Monfalcone parking area

The main integration between the SILI system (integrated with parking sensors) and the PIXEL platform should
encompass the following interaction:

1 Applicant (truck driver/carrier) sends the request to obtaipéhmission to access to the port using the
SILI system
1 Port Authorities verifies all requirements to access to the port

1 The SILI system (integrated with PIXEL and therefore increasing its functionalities) suggests the best
modal transport (railway or rodthnsport) and the possible parking area.
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1 Applicant/truck driver is intercepted by an app and receives indications.
In case of road transportSILI (integrated with sensoring network) verifies the parking availability

a) If there is availability in the Port area the permission is sent to the applicant
b) If there is no availability the request is shared with SDAG
I.  The PIXEL platform sends an availahjlrequest to the SDAG system.

II.  The SDAG system gives the n° of free lots to PIXEL platform. If there is availability
in SDAG: accepts the request and sends to the PIXEL platform a booking request

c) Ones the booking is made, SDAG sends the confirmation
d) Applicant receives indication to go to SDAG and the n° of the reservation
e) Once the truck enters to SDAG parking, a naotification is sent to the PIXEL platform

f) Port Authorities provides the permission to access to the Port for a different date compared to

therequest.
g) When the truck exits from SDAG parking area, a notification is made to the PIXEL platform

In case of railway transport, SILI (by PIXEL) shares the information with the railway company in order to
manage the transport.

In the se case the environmental impact of port operations cannot be measured; however, it would be possible
to calculate the reduction of environmental impact deriving from the automatedtirey of trucks and the
implementation of rail services.

C.5. Flanking stakeholders

The
|

external stakehol ders identified to be consi

Carriers and drivers: they need to use SILI to request for authorization to enter the Port of
Monfalcone; they interact with

a. Shipping companies locatedthin the Port to know when their services are required (loading
or unloading from the truck);

b. ASPM and Public authorities working at the port to receive authorization to enter
c. SDAG in the case they are-reuted to its premises

Public authorities working at Port of Monfalcone: they interact with ASPM and shipping companies
located within the Port

Shipping companiedocated within the Port of Monfalcone: they interact with ASPM, other shipping
companies located within the Port and carriers/drivers to arrange for loading/unloading operations

Rail operators: they interact with drivers/carriers and SDAG to arrangeliattierail services

Road network managers they interact directly with the PIXEL platform to provide data about
congestions

FVG Region and Environment and Health Observatory they interact directly with ASPM, SDAG
and the PIXEL platform to analyse theaabllected referring to the surrounding environment.

The owner of the SILI system(Region Friuli Venezia Giulia). It is providing the management of the
data to ASPM actually. Data of network congestion, SILI, etc. is property of the region.

Central Government (ships data). Data coming through Port Authorities, then goes to Maritime
Authority.
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Appendix D1 Use case of the Port of Piraeus

D.1. Global context of the use case

The port of Piraeus is the main sea gateway of Greece and onebofstast ports in the Mediterranean. The
location of the port makes it a hub port for international trade and a focal link between the Greek islands and
the mainland as well as a cruise centre. The PPA functions as a development lever for the locaireatd nati
economy and plays a significant role in the development of the shipping, tourism and international trade clusters.

= Key geograghical position
foraccess to three
continents

- Gateway to Asia/Russia
through the Black Sea

- Central hub for access to
Eastern Europe

- Strategic proximity to
Northern Africa and Middle
Eastern trade channels

"B LE,
-~ EasST
Lo

Sostd dradva

Piraeus Port offers unique advantages because of itggtiaieation and its infrastructure. It is the natural port
of Athens just 10km away from the Athensd Center.
It is the first European westbound port after crossing Suez Canal with the suitatd&uofuse to serve

international trade and landside transportation.

The Port of Piraeus is confronted with accessibility and connection problems, both between the port area and
the greater Athens and Piraeus cities. Moreover, the development of econivitic #te growth of tourism

and the rise in movements of goods and passengers puts a high level of pressure on both the coastal and urba
area and on the main transport corridors.

The Piraeus port is composed by two terminals: cargo terminal (owne@ ByICCO Shi ppi ng) and
terminal- coastal terminal (owned by COSTCO Shipping).

This following diagram shows the leading Mediterranean cruise ports in 2017, by passenger numbers. Both
Barcelona and Civitavecchia saw more than two million cruissepgers in 2017, overtaking all other
Mediterranean cruise ports.
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Figure 44. Most passengevolume European ports 2017

The Piraeus Port area map is showRigure45 exhibiting the port terminal locations
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Figure 45. Piraeus port area map

The basic terminal infrastructure is as follows:
Container Terminals

A Top 10 largescontainer ports in Europe (in terms of throughput)
A Hub for transhipment in the Mediterranean and Black Sea
A Ideal gateway to the East Mediterranean
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A Serves the largest shipping companies and has robust infrastructure capable of serving the largest
containe carriers
A Provides rail connection to central Europe and the Balkans
A Operates (24x7)
A Offers a full array of port facilities
A Piers 2 & 3 under concession by P.C.T.
Car Terminal
9 Multiple Hub Car terminal in Eastern Europe
1 Currently operates t&rminals of approximately 190,000 m2 and 1.5 km of quay wall
1 Railway connection
1 Operates (24x7) surveillance cameras
9 Offers a full array of port facilities
1 Close to zero damage record
Cruise
1 The centre of the Mediterranean cruise experience
T Close proximiy to tourist destinations in the Aegean
1 Athens being the historical capital of Europe is amongst the top tourist attractions in Greece
1 Total quay length of 2.8 km and draft of up to 11m
1 Comprises slots for coaches and provides a helipad for VIPs
1 Operates24x7) 2 passenger stations (10,000 m2) and offers free shuttle bus service around the cruise

port
I 9-11 simultaneous berthing places including Berths for new generations vessels
9 Offers a full array of port facilities
Coastal
1 The largest passenger partkurope
Total quay length of 2.8 km and draft of up to 11 m
2.5 MM vehicle traffic
Provides access to key tourist destinations in Athens within 30 minutes
Operates multiple daily coastal connections to most of the Aegean islands
Offers free shuttle bus séce around the coastal port
Offers a full array of port facilities

= =4 =4 -4 -—Aa -

The Greek port industry is characterized by the dominance of the public sector in port activities. The ownership
of port assets, corporate port governance sawdices provision develop under strict, direct or indirect state
(ministerial) control. As a result, Greece stands among the few countries in which the port industry is fully
controlled by the public sector. Yet, the context, in which contemporary ppetsite impels for greater
flexibility in port operations. Several countries worldwide have responded implementing port devolution
programs. The latter have been accompanied by an increasing participation of the private sector in port
operations. In severdEU countries several port reforms devolved the port industry, allowing for the
participation of private companies.

APiraeus Port Authority S.A.0 (APPA S.A.0 or i Co
Corporation (C.L.L.C.) by Law 4748/1930hich was revised by L.1559/1950 and was ratified by L.1630/1951
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and converted into a Societé Anonyme (S.A.) by Law 2688/1999. The Company is located at Municipality of
Piraeus, at 10 Akti Miaouli street.

The Company is governed by the principles of Compaaw 2190/1920 and the founding Law 2688/1999, as
amended by Law 2881/2001 and Law 4404/2016.

The duration period of the Company is one hundred (100) years from the effective date of Law 2688/1999. This
period may be extended by special resolution otta@eholders general meeting.

The Company is a subsidiary of COSCO SHIPPING (Hong Kong) Limited which controls 51,00% of the voting
rights, with date of transfer of such rights on 10 August 2016. COSCO SHIPPING (Hong Kong) Limited is
100% held by China Oea& Shipping (Group) Company, which is 100% held by China COSCO SHIPPING
Corporation Limited, a Chinese staiened company. As a result, China COSCO SHIPPING Corporation
Limited, by indirectly holding 100% of COSCO SHIPPING (Hong Kong) Limited, indirduatlgs 51% of the
voting rights in PPA.

PPA SA, operating according to the provisions of the Protocol on Preparedness, Responsepandticn to

pollution incidents by Hazardous and Noxious Substances, as to the OPRC Convention and to the Greek
legislation, has adopted and implements a Marine Pollution Contingency Plan for oil, hazardbosxious
substances, approved by the local Port State for the preparedness and response to oil, hazardous an(
noxious substances marine pollution incidents from phig and offshore installations within the PPA SA port

area. This Plan is in line with the National Legislation and compatible with the Local Contingency Plan of the
local Port State and the National Contingency Plan, ag’well

PPA SA has elaborated andglements a Shigenerated Waste Management Plan, in line with the European
Directive 2000/59/EC on port reception facilities for shgnerated waste and cargo residues, as embodied in
Greek Legislation, as well as according to the International Convelt@mpol 73/78 for the Prevention of
Pollution from Ship¥.

PPA SA implements environmental quality monitoring programs in collaboration with universities and external
experts. Monitoring results may indicate special areas and issues of concern, neadingnmapt. Thus, PPA

SA can evaluate its environmental performance and take proper corrective measures when necessary. In
particular, PPA SA focuses on the following issues: Seawater quality, Noise quality, Air quality, Landscape,
Energy management and @more generated Waste managertfent

RegardingSO certification, PPA SA applies an Integrated Quality & Environmental Management System in
compliance with the requirements of the 1ISO 9001:2015 and ISO 14001:2015 standards.

RegardingQuality control, PPA SA has been awarded double certification against ISO 9001:2015 for Quality
Management and |1 SO 14001:2015 for Environment al M.

At the present the Manager of each PPA Department is in the processoiot ape person who will be
responsi ble for the implementation of the Project
of Directive 95/46/EC.

More information regarding the European, national and local regulatory context can be foundxrFAnn

D.2. Current environmental position

Currently, PPA counts with an Environmental Department formed by 4 people. Their role is to run and supervise
the following functions:

a) Environmental Management System(Environmental Policy and the PERS
Certificate requirements

10 http://www.olp.gr/en/natur@rotection/tacklig-marinepollution-emergency
1 hitp://www.olp.gr/en/naturprotection/shipiwastemanagemenplan
12 hitp://www.olp.gr/en/naturgrotection/naturguality
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b) Environmental Quality:
1. Marine EnvironmentQuality

Quiality ofacoustic environment
Quality of atmospheric environment

Landscapé&hapingandarea

a M w DN

Energymanagement
6. Waste Management

c) ShipWasteManagement Plan

Apart from the generiposition of the port towards environmental actions, it has been particularly relevant for
PIXEL the viewpoint and current standing of PPA with regards to impact measuring, standardization,
quantification and, namely, the comparison of their approach widr present initiatives.

In this sense, during the execution of task T3.3, both PPA and other entities involved in its execution went
through a deep research about interesting platforms/initiatives/entities aiming at measuring and controlling the
environnental impact associated to port operations. Similar to the other ports involved in PIXEL (check
Appendix B or Appendix C) three points were tracked down. The results of this analysis are depicted in the
three tables below.

Firstly, in Table23t her e i s a comparison of PPAGs current a
environmental components that compose the impact of the port. We have utilised the reféeeeer bfarine

Program initiative to establish this match. This program initially catalogues the importance of each impact with
a number (1 to 5). The coleunde is the same that has been used for the otheasss.

. Current Expected
Potential KPIs for Ports Level Level (2020)

1. Aguatic invasive secies

2. Greenhouse gases and air pollutants 4 5

3. Spill Prevention 4

4. Dry bulk handling and storage

5. Community impacts 4 5

6. Environmental leadership 4 5

7. Waste management 4 5

8. Underwater noise
Secondly, the Consortium proceed with a slightly
Performance Indicators, in the umbrella of the pr
during the project. From WP9 (Commurtioa, Dissemination and Exploitation), the Consortium is trying to
be as engaged as possible in different events org

with regards to environmental concerns for ports make them play a key thkefield of action of PIXEL.
That is why we have chosen to compare the current situation of the ports in the project with the KPIs established
currently by the ESPO.

In the next table, PIXELG6s appr oac heihdecaorshwiheegardso, d
to environment, make an effort to spot PPA and to analyse how far are we from achieving measurement of each
one of the indicators. Furthermore, the data source needed for the measurement of each KPI and its current
availability in PPA has been depicted.

This will help both WP5 and WP7 in the future to establish sensors needed, data to consider and guidelines on
the implementation of the PEI in PPA.
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Relevance
1:low DataSource Automatization
FENELU NAHB U 2:medium N/A or reference Yes/No
3:high
Total energy consumption by annt 3
g _ [cargo handled. System (DB) No
5 % Total water consumption by annua 1
L%’ = | cargo handled. N/A No
Ratio of renewable energy per tot: 3
energy consumed Measurements No
Total Greenhouse Gas Emissions 3 Studies and measurements | Yes
4 NOx, SOx, PM10, VOCs CO, O 3 Studies and measurements |Yes
2 -5 | Lden (overallday-eveningnight 3
é’ 2 | noise level) Studies and measurements | No
w Lnight (23:00- 7:00hrs noise level) 3 Studies and measurements | No
Compliance with limits at day, 3
evening and night time Studies and measurements |No
» | Thermalconditions 1 N/A No
%ja} Oxygenation conditions 1 N/A No
]
{:m) i Salinity 1 N/A No
A * | Nutrient condition 1 N/A No
Turbidity/Transparency 1 N/A No
Existence of an inventory of 3
environmental Aspects Yes (measurements) No
» o | Existence of an environmental 3
GE) S | Monitoring programme Yes Yes
% 2 | Number and results of EMS 3
Z»‘g audit/review/certification Yes (studies and measuremel No
@I & | Self Diagnostics results (SDM) 3 N/A No
Compliance 3 Certifications (ISO) No
Number ofprosecutions for nen 3
compliance N/A No
g
@ | CO2 emissions by annual cargo 3
© | handled
F | (Carbon Footprint) N/A No

Finally, after the knowledge gained with this activity, PPA created another document, similar to the action done
by the rest of theorts in PIXEL (check Appendix B, C and E). This time it was not a comparison but an
indication of environmental KPIs relevant for each port, freely identified and catalogued following a similar
approach.
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Relevance
: 1:low DataSource Automatization
Flolfeiel] KA e et 2:medium N/A or reference Yes/No
3:high
Aqguatic invasive secies 2 N/A No
Greenhouse gases and air pollutants 3 Studies and measuremer] Yes
Spill Prevention 2 N/A No
Dry bulk handling and storage 1 Measurements No
Community impacts 3 Studies No
Environmental leadership 3 Studies and measuremen No
Waste management 3 Studies and measuremer| Yes
Underwater noise 1 N/A No
Parking areaccupancy 2 Daily measurements No
Local IoT platform implementation 2 N/A No
Number of sensors to the local 10T platforn, 3 N/A No
Number of types of data (sensors) connect
to the loT platform 3 N/A

D.3. Technical context

PPA SA is a member of the European EcoPorts network and in this framework a Self Diagnosis Method report
(SDM) has been elaborated and updated every two years.

Furthermore, PPA implements an integrated environmental management certified according to the European
Environmental System focused in port sector: PERS (Port Environmental Review System).

In the scope of the environmental management system PERS andtEc@®oork membership, PPA SA has
elaborated and implements specific environmental policy, procedures of implementation and updates in
permanent base record of environmental parameters associated with all the activities, while it aims at continuous
improvement of its environmental performance, following the European and international standards and aiming
to protect the environment and conserve natural resources for future generations.

Thus Piraeus port is committed to the principles of the ESPO Greea &uddstablishes objectives and targets
to achieve performance improvement.

As part of implementation of PERS environmental management system and in accordance with the
Environmental Terms of portds oper at iwmgproceBUPeAforS A h
the prevention and control of pollution and environmental impacts:

1 Environmental quality monitoring program on air quality , in order to identify, assess and quantify
portds significant air emi s s peratiopal tachniued te pretdcto p &
and improve air quality within the port area. Since 2009 PPA applies a comprehensive program to
monitor atmospheric pollution, through a specialized monitoring station and identifies, where
appropriate, mitigation measurddie parameters of environmental that are measured and monitored
are:NOy, SO, CO, Q, PMy, ¢ A §

1 Environmental quality monitoring program on acoustic environment PPA implements, in
collaboration with an external consultant, an integrated monitoringrgmome of noise, covering the
entire port area and focusing on the reduction of noise levels from sources related to container terminal
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operations, construction works, vehicles movements. The LAeq indicator is measured and monitored
throughout the port aaeof PPA SA, twice per year.

The network infrastructure currently available is depicteigure46. With regard to the sensors that are
installed and functioned nowadapsthe Port of Piraeus (and that will be of relevance for PIXEL) are two
fold: air-quality related and noisguality related sensors, which will be described below

/7 S\
cosco F ‘ OARN
SHIPPING A oY
NS ananr i

Free WiFi

Figure 46. Port of Piraeus networknfrastructure

Air quality

An Air quality station has been installed and is under full operation in 24/7 mode. The monitoring indicators
ar e: CO, B¢ EX, NOXx , SO02, PM10 and meteorol ogical
implementedn collaboration with National Technical University of Athens since 2009. The data are available
in Excel form (24/7 per month) archives and in annually evaluation reports

The air quality stati on -NWazene (mexeto thei ppesigeraand ceutse shim t h
terminal), in collaboration with the Technical University of Athens. This station continuously collects data on
the concentrations of certain parameters (BTEX, CO NOx, SO2, O3, PM10). This information is very useful
when determininghe levels of certain contaminants in the port area, and also when trying to identify possible
pollution sources. Climate change and greenhouse effect are major issues that concern our society.
Anthropogenic activities are regarded as the main source ®e@ssions, which contribute to the greenhouse
effect and solutions that will lead to the effective mitigation of this problem, are sought.

PPA SA, acknowledging the severity of this issue and although its activities do not relate directly to it, has
initiated and implements a pilot quality monitoring program of the atmospheric environment in the port area,
taking into consideration both direct and indirect port activities.
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In regards to noise levels there is no permanent network operated. The noise measurements are available ir
semiannually base through 2 set of measurements per year in 25 spots around the poRir@eusaiperates

within strict noise limits and is continuously working hard to identify and reduce causes of noise, taking into
account that it is embraced by the urban area of the city.

PPA SA implements an acoustic environment quatignitoring progam for its entire port area. PPA SA has
undertaken corrective actions considering the evaluation of the results from noise level measurements and
relevant noise studies. Such an action is the installation of noise barriers along the borders of aPtamohin

area, located at close proximity to the port. In parallel, the enhancement of the plantation, which takes place in
the portds surrounding area, not only improves th
even in places thataindirectly affected by noise caused by port activities.

Furthermore, during the execution of task T3.3, PPA (supported by other teganinats of PIXEL) analysed

the most affecting parameters in relation to the environment in Bordeaux area. Afterwards, the Consortium
made an exercise to identify the type of sensors that could help measuring those. Finally, that information was
matchedwi h t he exi sting sensors in PPA and a Apositio
very useful in forthcoming work packages to know which information is available, which can be reached during
PIXEL and how to address different actions (B&ployment, pilot execution).

Impacts of port activities sensors

Availability in PPA Comments
Within a program in
Pollutant particles Y collaboration with NTUA,
Air quality (NOx, S02,CO,03,PM10,db¢ A} since 2009.

In collaboration with external
consultant. Monitored
throughout the port area of
Acoustic Noisg LAeq indicator Y PPA
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The PPA ICT system consists of the Port Management Information System (HMéShformation system
currently supporting the functions of thierminal, both on an administratregonomic level and on an
operational level, is the system SPARCS N4 of the company NAVIS. This system currently operates in many
ports around the world.

Port Management Information System

PPA terminals have to plan their service activities based on many interrelated (and in many cases conflicting)
factors.

The cruise terminal provides an excellent example of the integration of the variousatidm Systems and

Control Engineering applications in an overall Port Information System (PMIS) architecture that incorporates
the vessel traffic management, the sea yard and freight station planning operations, the administrative and
financial managemeén the management and control of the handling activities, the cargo
consolidation/warehouse services, the gate inspections and the equipment maintenance.

Port of Piraeus PMISperational environment incorporates numerous management activities that can be
distinguished into three groups:

1. Planning operations, such as yard planning (dynamic storage area allocation), berth planning (berth
allocation to vessel and crane allocation to berths), ship planning (loading &unloading plan optimization with
respect tacargo compatibility and stability limitations) as well as Container Freight Station axidrraihal
operations planning

2. Management and control of the actual ship/train/truck handling activities, including personnel and
equipment guidance and commafahd computerized equipment controlvhere applicable) as well as
monitoring supervision of the reefer container, dangerous cargoes and high value cargo related activities.

3. Administrative/financial management that includes container invoicing, catgamnce, sanitary checks
and port communication with shipping lines/shipbrokers, stevedores and clients.

The general principles that guide the Architecture Design dPMiS storage structure are as follows:

1 Security: The design of the data centre should ensure the utmost protection of the confidentiality,
integrity and availability of the PPA's data and information.

{1 Virtual Infrastructure: For achieving the required flexibility, all systems are deployed in virtual
machine environments. The rule excludes the production database servers of NAVIS, Express_J, HRM
and Orama_ERP as well as the backup server.

1 Using Open Standards and ProtocolsOpen standards are used wherever possible to implement the
Project to facilitate and ensure smooth operation / communication between individual hardware and
software systems.

1 Availability: The Architecture Design of the storage structure ensures high alitgilab PPA's
systems / applications. For this reason, the architecture of the solution is in a high availability active
and / or active standby configuration.
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1 Load balancing: Load balancing techniques are used as a minimum for systems that have this
architecture in the current situation.

{1 Interconnectivity / compatibility with existing infrastructure: The Architecture Design of the
storage structure ensures a smooth communication between the new features offered to each other anc
the existing infrastrcture of the company.
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Figure 51. Server and storage structure in Port of Piraeus network
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The data that will become available to the PIXEL Hub will come from the following sources:
1. External data sources:

1 Meteorological data form http://www.meteo.gr/ineex.cfm
1 AIS real time vessel traffic monitoring data (sour¢egys://www.marinetraffic.cony/

I Public transport data from http://www.stasy.gr/index.php?id=1&no_cache=1&L=1and
http://www.oasa.gr/?lang=en

2. PPAIT systems:
From theORAMA ERP and N4 EXPRESS PPA system the following data will become available:

Input Data of Containers, Cargo and Roro

Output Data of Containers, Cargo and Roro

Cruise Arrivals/Departures

Cruise Planning Per Date

All Domestic Passengers Per Ship & Month

All Vehicles (Except Commercials) Per Ship & Month
Ships Arrivals and Departures

Ships Arrivals and Departures

E R N

3. PPA field measurements:

Air quality data

An Air quality station has been installed and is under full operation in 24/7mode.The monitditagars are:
co, BéEX, NOXx , S02, Pddta. Orhisahasdbeem alreaglyo coronteiotayl iprevéolisiy.
following are sample data outputs from the Air Quality Monitoring station:

16.0

) \vﬁv\ :

) A

A R
7 v =

ol \;\/\ r A P
R VAR

2.0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
J1edefhd Ub

€9

~,
.
~—
x———ﬁ\x

0.0

—o—cbﬁash—&emeaegh?—qesdgaﬂsebﬂsmﬂm—es@garﬁﬂ%&fkgel

Version v2.0- PIXEL ©- Pagel25de172


https://www.marinetraffic.com/
http://www.stasy.gr/index.php?id=1&no_cache=1&L=1
http://www.oasa.gr/?lang=en

D3.47 Use cases and scenarios manual v2

-- "
PIXEL

Figure 53.

1z 14 15 16 17 18 19 20 21 =22 =23 =24 25 26 =27 =28 20 30 2
Zeyy Ug e Ot

Measur ement

s of

? O of measueements, y:dnioang of oluthri)

x:days

12 am

Figure 54.

14 15 1e

17
geyy Ud

e ot

18 19 20 22 23 =za

s 26 27 =28 2o 30 31

Measur ement s

of 202 |l evel s. (June 2017 x: day

Cmgm3

13

1a

¢ e

15 16 17 18 19 20 22 23 24 26 27 =28 =20 30 =1
¥ Og s O

Figure 55. Measurements of CO levels. (June
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Figure 56. Measurements of SO2 levels. (June 2017 x: days of measurements, y:amount of pollutant)
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Figure 57. Measurements of O3 levels. levels( June 2&ddays of measurements, y:amount of pollutant)
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Figure 58. Measurements of PM10 levels ( June 2017 x:days of measurements, y:amount of pollutant)

Table27. Table of overlaps in the Piraeus port (annual)

Air emission parameter No of overlaps No of limit overlaps
?B - -

?B2 0(200 3%¢g m -(40 ¥ m
S0O2 0( 350 3 g m 0(125 3 g m
CcoO 0(10 mg n?) 2 -

03 0( 180 3g m 1(120 3%2g m
PM10 22(50 3% m -(40 ¥ m
Benzene - -(5 &4 m
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Noise data

An integrated noise quality monitoring program is implemented covering measurements in 25 spots across the
total port area The following parameters are monitored: LAeq, Leq, Lfmax, Lfmin, L5, L10, L50, L90, L95,
Lae.are monitored through the collaboratigth an external consulting company. The future planning includes

the establishment of a monitoring network consisting of suitable sensors for measurements of Lden and LAeq
indicator. The LAeq indicator is derived frotnset of measurements per year inspbts around the port as
shown in the figure belovithe data are available in the form of seannual reports (word forms)
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Following the scenarios describedijtrror! No se encuentra el origen de la referencia.the information
depicted in this section, the data gathered for deliverable D4.1 and the knowledge gained by technical partners
in the Consortium, a summary table has been creagdimarize the available data for this-csse.

Software system (ORAMA ERP and N4 EXPRESS PPA)

Usecase relevant information Availability in PPA Comments
FAL Forms (ship arrivals andepartures) |Yes (ERP) Near real time

Cargo for the following
Input data of containers, cargo andRo | Yes (Excel file) month

Cargo for the following
Output data of containers, cargo andiR0 | Yes (Excel file) month

Cruises for the following
Cruise arrivals andepartures Yes (ERP) month
Cruise planning per date Yes (ERP) A year in advance

Other information

Waste management Yes Studies and measuremen

Yes (GDPRcompliant in
All domestic passengers per ship and md PIXEL) ERP. Following month.
All vehicles (except commercials) Yes Per ship and month
Environmental data (field
measurements) Availability in PPA Comments

24/7 Excel file andnnual

NOx, SO2,C0O,03,PM10,b¢ A} Yes (Air quality station) report.
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2 values per year. Word

LAeq indicator (container terminal) Yes files.

Total Greenhouse Gas emissions Yes Studies and measuremen

External data sources Metropolis of Piraeus Comments
http://www.meteo.gr/index

Meteorological data form Open data -en.cfm

Meteorological data form (ellak.gr) Open data https://opendata.ellak.gr

AIS real time vessel monitoring data Open data MarineTraffic

Public transport data Open data http://www.stasy.gr

Public transport data Open data http://www.oasa.gr

Moreover, the whole report of data available will alwaysa# of the requirements that are being introduced

in the JIRA platform enabled for PIXEL. This report will be updated periodically, supporting both actions in
WP4 (for precise modelling and predictive algorithms), in WP5 (including this data, if procetedihe
calculation of the PEI) and in WP6 (to create interfaces to gather the data and common technology for
embedding every data available into the PIXEL ICT solution).

D.4. Operational details of the usease

The Port of Raeus will analyse with technical partners of the Consortium the appropriate loT platform to be
deployed by taking into account the existing equipment and devices. In particular, PIXEL will enable the end
toend visibility of elate#& thp oruisesdoperattopseandachpaaitynresoutcds,antainly
focusing on passengers and barge transportation plans and execution monitoring, delivering state of the art
Planning as a Service, facilitating online access to schedules and allowing PRAr&tedg plan, and inform

on goods and capacities to their existing and new clients. Furthermore, it will enable the development of
simulation modelling tools for detailed analysis and predictions on passenger flows (per transport mode),
including their erssions, port turnaround times, emissions in port operations, etc.

In order to deliver a successful use case in the port of Piraeus, a set of action items/steps have been foresee
which relate to activities (tasks) performed in the pitojec

1 Formation of the PIXEL Mobility Case (MC) Work Group : Drawing up of an organizational chart of
the parties involved, together with their interactions and interdependencies. The members of the Work
Group will participate in the PIXEL activities and widbme from the divisions of the Port management,
the cruise sectothe Port Security, Safety & Environmental Protection Department, the DiaSiworks
and theT & BPS DepartmentPPA will be in charge of addressing the @ménts/stakeholders.

1 Work Group workshops to establish the PPA Mobility Case (MC) It aims to improve the conditions of
implementation of the PIXEL MC through the application of SWOT analysis and the incorporation of the
PIXEL tools. It will review the aalysis of the port of Piraeus situation, the objectives of the MC and
identify the factors to achieve the expected result on the defined KPIs. The workshop will be scheduled
with any other relevant workshops in PIXEL, if possible.

1 Development of the PIXELMC action plan: Assessment of the existing port of Piraeus structures and
development of a tailor made action Plan for creating and managing a viable port MC that can play a key
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role in the advancement of effective mobility measures in the Port of Pivaethhe basis of the PIXEL
framework. PPA is the best suited for aligning PIXEL developments with port strategy.

1 Deployment of the PEI:Data gathering, analysis of barriers to PEI implementation and corrective actions
will be sought.

1 Collaborating with other PIXEL pilots : Not only through the PEI cross usase, but it is important to
make the PPA pilot case experiences available to other PIXEL pilots.

1 PPA pilot execution results generalizationStandardized reporting for the transferability of the PPét pil
case to other ports will be performed.

1 MC assessmentEvaluation report on the technical performance, the investment and operational costs, the
user acceptance, information security and robustness. A similar report will apply for business and economic
impact.

Some necessary equipment has been already identified and will be purchased before the implementation phase

1 One compact mobile air pollution station with sensors in the ship terminal to control air quality and collect
data on the conecgrations of certain parameters (BTEX, COx, NOxSQ, PMy).

1 Onepermanent noise monitoring network with suitable sensors for24/7 measurements of Lden indicator in
the Container Terminal area.

The integration of the PMIS dPort of Piraeus (ORAMA ERP and N4 EXPRESS) with PIXEL will be
determined together with the technology partners later in the project, when the exact scope and methodology of
integration is decided.

The measurements coming from the existing sensors andtipbtegw ones should be sent to the PIXEL
platform. Data exchange protocols need to be defined and then implemented.

PPA will provide to PIXEL the relevant environmental parameters of its port operations so that they can be
integratednto the PEI. The use case in Port of Piraeus will focus on how air and noise pollution impact on the
PEI and the employed models may provide hints to foreseengpéive actions to reduce its value.
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D.5. Flanking stakeholders

The port operator (PPAuthority) can enhance the relationship with the city and collaborate with the
municipality and the region on strategic planning level for the upgrade of the environmental quality.

Cruise and passenger 6s shi ps, dtaflicthattransdoracrugecoastaio u n t
shipping passengers to and from tourist destinations and islands in the area, are considered to be one of the mos
problematic pollution sources by members of the PPA community. In addition, the operator care ltherag
monitoring via sensors in order to explore whether the contribution of cruise ship emissions could be observed
in the measured levels. While there are a variety of emissions sources in the PPA region, most maintain
relatively constant schedules oviene, with the exception of cruise ships and their associated bus traffic.

The list of actors identified in this usase igseeFigure6l) :

A Piraeus Port Authoritywww.olp.gn : IT & BPS Department, Port Security, Safety & Environmental
Protection Department, Strategic Planning and Marketing DepartPentPassenger Terminal, Port
Cruise Terminal

Ministry of Environment And Energfhttp://www.ypeka.gy

Hellenic Data Protection Authority (HDPA)ttp://www.dpa.gr

Ministry of Shipping & Island PolicyHitps://www.yen.giy

Hellenic Ministry of Infrastructure, Transport and Networkg://www.yme.qg)

To I To I

Sekeholder: Environmental Agend

iR ¢ R

Figure 61. PPA usecase actors and interactions
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Appendix E T Use case of the Port of
Thessaloniki

E.1l. Global context of the use case

Thessaloniki is the major port for northern Greec¥ (2tionally) and is considered to be an ideal transit
Gateway for the southern Balkans and South Eastern Europe. It is located on the inner part of the Bay of
Thermaicos, on #hnorthern section of the Eastern Mediterranean Sea, to the west of the center of the city of
Thessaloniki. The port of Thessaloniki is part of the Tr&gopean Core Transport Network (Trdfigropean
Corridor Orient/ East Med, Pan European Corridor&IX) and is located on an advantageous position, lined

to the maritime transportation network of the Balkans and Black Sea countries, but also in thei@psan

and national land transportation network.

The land port zone of ThPA S.A. covers an area of 1.55 million sgm. and extends along 3.5 km, located close
to the industrial area and the logistic centers of the cityiffftastructure includes 6 piers (27 docks) spreading

on 6,200 meters and berth depth up to 12 meters. Approach of the vessels, is accomplished through a natura
channel (sea basin of 775 ha) of substantial depth, while from land, is easily accesseahbyroaitl.

ThPA SA is the sole port operator and port services provider of the port of Thessalonikhengtkclusive

right to possess, use, manage, maintain, improve and exploit all port premises, under a Concession agreemen
with the Greek State,withhe St atedés supervision. As Port Operat
range of cargo handling (Containerized cargoes, Dry and liquid bulk cargoes, General cargoesaRt
passengers (Ferry & Cruise). The main types of cargoes handlsteateroducts, fodder, cereal, scrap, cars,

ores and minerals. Six to seven million tons of cargo are transported on an annual basis from the port facilities,
mainly by trucks via Egnatia and PATHE. The inbound traffic of the port on a daily basis £tde@@ trucks.

In 2017, transit goods represented the 28% of total conventional port traffic (45% vessel discharged goods,
6,5% vessel loaded goods).
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Total throughput in tons 6.904.174 6.110.230 6.905.294 0,02% 13,01%
Liquid Bulk 51.516 32.408 54890 6,55% 69,37%
Dry Bulk 3.589.534 2.766.172 2.996.715 -16,52% 8,33%
General Cargo 415.790 513.947 546.588 31,46% 6,35%
Ro Ro 67.400 62.720 93.688 39,00% 49,38%
Containers* 2.779.934 2.734.983 3.213.413 15,59% 17,49%
No of Containers in TEUs 351.741 344,316 401.947 14.27% 16,74%

ThPA SA, ensures that all works commissioned by it and conducted within the Port of Thessaloniki, comply
with any and all applicable standards, specifications, safety, security and environmental requirements. ThPA
SA has adopted all national and EU regola concerning environmental issues. The Decision approving the
environmental terms for the operation of the Port of Thessaloniki, includes all regulations which should be
followed and the relevant rules and limits.

The Port Lad Zone is the total sheltered and outdoors terrestrial areas within the Port Area. By reference to the
different operations and activities accommodated in the Port, the Port Land Zone can be divided into ten distinct
sectors. Five of which, from Pier 3Rver 6, accommodate the various activities of the core port business.

Container Terminal T Pier 6

It occupies the western part of Pier 6 (Quay 26) and offers a variety of services for competitive fees, including
loading/unloading, quaysidbandling, container storage, reefer containers, inspection and rail handling.
Operations are carried out 365 days a year with flat rates, with no interruption, including customs formalities.

A Characteristics: guay | en gtepth, with maximOm vessdl draftef a n d
10.8m. The total surface of the terminal is 317.000 sg. m. area, with a capacity of approximately 440.000
TEUs.

A Main equipment includes: 4 gantry cranes (2 {pastamax, 2 panamax), 16 straddle carriers, 1
transtainer, @achstackers, as well as various other container handling equipment (tractors, front lifts,
trailers, forklifts etc).

It mu st be noted here, t hat under ThPAG6 s invest
throughput, the Container Terminalll be expanded and its rail network will be modernized.

Conventional Cargoi Piers 4,5 and eastern part of 6

It offers quayside handling, loading/unloading services and storage facilities, mostly of dry bulk cargo (ores,
minerals) and steel product ftimg. Operations take place in 2 shifts at flat rates and overtime upon request

A Berth depth of up to 12m and max vessel draft 11.1m
A Rail connection to all berths

A Annual throughput of about 4mil tones

A

32 raitmounted cranes up to 40 ton lifting capacRyew heavy duty raiinounted cranes of 100 tones

/ 17m capacity, 2 Mobile Harbor Cranes of 100 ton lifting capacity, 2 Mobile telescopic cranes of 120
ton & 150 ton lifting capacity, Forklifts (lifting capacity up to 37tn), Loaders, Excavators, Road/rail
shunting locomotives and other cargo handling equipment.
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The role of the port of Thessaloniki, is reinforced by the existence of railways at all its quays with double / triple
rail links linked to the national and international rail network, thus, enhancing the opportunities of intermodal
transport of goods, witdestinations inside and outside Greece.

The railway infrastructure within the Free Zone of the port, includes two independent line systems, which
entering the port from two different points (Gates 7 and 11). The first line entering near Gate 7 ni$ old a
currently inactive. The new line entering the Port near Gate 11, is operational and is an important infrastructure
for the transport of various types of products from / to the port. The total line length, which is mostly developed
within the Free Zoneggmounts to approximately 17,400 meters. Nowadays, the above railway link through Gate
11, crosses 26th October Street, a major entrance to the city of Thessaloniki, causing congestion in traffic
towards the city center. Also, the poor geometric charatitarisf the rail link, interfere with the unobstructed

train movement to and from the port, increasing journey times between the port and sorting stations.

Under a concession agreement with the Greek State, signed in 2001 for 50ty®a#s,S.A. had until recently,

the exclusive right to use and exploit the infrastructure and superstructure of the Port of Thessaloniki. The most
recent developments (2016) on port policy, concern the establishment of the Public Port Authority (BPA), th
redefinition of the Port Authority's role (transformation into an independent authority) and the exploration of
the prospects for reorganization of the Port Facility, with possible mergers and transformation into societes
anonymes (L.4389 / 2016).

In this framewor k, the consortium comprising of i De
I nvest ments Ltd. o and ATer mi nal Link SASO acquirecd
through a concession agreement, that was ratified witht | aw number 4522/ 2018 ( (
AnRatification of the amendment and codification o
the Greek State and Thessaloni ki Port Authority S

Apart from the change ofHPA SA legal status, new EU Custom Code, and the recently (15/10/2018) published
decision of the Greek government about the establishment and operation of Free Zones and implementation of
EU 2017/352 Regulation, constitute main factors influencinglpaterland chain structures.
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ThPA SA has an approved plan in place, for the management of ship waste and cargo residues for vessels
mooring at the port of Thessaloniki, as well as, a @geticy plan for oil pollution incidents in ThPA's
jurisdiction area. lpperates according to an approved environmental protection plan for operations, under
which, noise pollution tests are conducted on a regular basis. In addition, water quality is regularly tested to
ensure the standard of the aquatic environment, whiigglled equipment for measuring atmospheric pollution

is in place. Finally, all waste generated by its facilities, such asfelife tires, lubricating oil wastes, wood
packing, metal packaging, excavated and demolished aggregates, scrap, filtefsibisfiavings and fabrics,

are recycled.

The company is certified with an ISO 14001 for commercial vessels mooring, unloading of bulk cargo and
containers, storage and transport of cargo. Mooring of passenger vessels and cruise ships, concession of site
for commercial and cultural activities and an 1ISO 9001 for loading/unloading of general cargo, solid bulk
cargoes, excluding cereals. Occupational Health and Safety Regulations of Thessaloniki Port Authority

ThPA SA has adopted all national and EU ragahs concerning environmental issues. The Decision approving
the environmental terms for the operation of the Port of Thessaloniki, includes all regulations which should be
followed and the relevant rules and limits. For the PIXEL project, the regudatian are of interest, are the
Governmental decisions 14122/549/E103/24.3.2011 (based on EU Directive 2008/50) and
2206/1075/E103/29.5.2007 (based on EU Directive 2004/107) which describe critical values for air quality, as
well as, the Governmental Deitins 37393/2028/29.2.2003 and 9272/471/12.3.2007, which include critical
values of noise.

More information regarding the European, national and local regulatory context can be found in Appendix F.

E.2. Current environmental position

ThPA SA Environmenfadepartment is responsible for monitoring the pollution on port land and marine
environment, as well as, the compliance of allinvdl@ec t or s wi t h ThPA SA®6s Envir
reason, the Environmental Monitoring mechanisyas set up, in ordeto recognize and record any
environmental obligations, involved authorities, responsibilities and data managBesdés the position of

the port towards environmental actions, it has been particularly relevant for PIXEL, the viewpoint and current
starding of ThPA SA with regards to impact measuring, standardization, quantification and, namely, the
comparison of theiapproach with other present initiatives.

In this sense, during the execution of task T3.3, both ThPA SA and other entities involgsezkéciition, went
through a deep research about interesting platforms/initiatives/entities, aiming at measuring and controlling the
environmental impact assoaaltto port operations.

In the course of the action, three points were finally tracked downteBléis of this analysis are depicted in

the three tables below. With this task, the Consortium has been able to, somehow, spot the port in the common
space of research. Though itrésnarkable that nowadays a common methodology for this benchmarkismg doe

not exist; both ThPA SA and other partners in the Consortium (PRO, CERTH), consider this approach valid
and accurate.

To begin with, inTable31t here i s a comparison of THPA®s curre
relevant environmental components that compose the impact of the port. We have utilised the reference of Green
Marine Program initiative to establish this match. The cetmate and numbering for this table is the same than
the utilised in the previous Appendices B, C and
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. Current Expected
Potential KPIs for Ports Level Level (2020)

1. Aquatic invasive secies 1

2. Greenhouse gases and air pollutapts 1 4

3. Spill Prevention 1

4. Dry bulk handling and storage 1- 4

5. Community impacts 1

6. Environmental leadership 1

7. Waste management 1q 4

8. Underwater noise N/A N/A

Moreover, the Consortiumprocestivi t h a sl ightly different approach
Performance Indicators, in the umbrella of the project PPRISM.

PI XEL 6 s a fbgento, drawing flom the list of the performance indicators with regards to environment,
to position the port of Thessaloniki and to analyse how far the project is from achieving measurement of each
one of the indicators. This has been done througtotlmaving table, indicating next to each KPI the data source
needed for the measurement and whether it is available or TiBiHA in this moment of the project.

This will help both WP5 and WP7 in the future to establish sensors needed, data to codsidédedlimes on
the implementation of the PEI in THPA.

Relevance
1:low
2:medium DataSource Automatization
PPRISM KPIs for Ports 3:high N/A or reference Yes/No
Total energy consumption b 3
3 annual cargo handled. Databases Yes
>0 ;
=2 % Total water consumption by 2
L“cL’] = | annual cargo handled. Paper No
Ratio of renewable energy 3
per total energy consumed N/A No
Total Greenhouse Gas 3
Emissions N/A No
NOx, SOx, PM10, VOCs 3
o Co, 0 Databasesin static files Yes
2 = Lden (overall dayevening 3
6 o | hight noise level) annual measurements static files | No
£ 7 | Lnight (23:00- 7:00hrs noisg 3
level) annual measurementf static files| No
evaluation from Environmental
Compliance with limits at 3 personnel in contrast with legislati
day, evening and night time| thresholds No
é 5 Thermal conditions 3 Static files No
<;G § Oxygenation conditions 3 Static files Yes
.%)) 2 | Salinity 3 N/A No
Nutrient condition 3 N/A No
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Turbidity/Transparency N/A No
Existence of an inventory of
environmental Aspects Yes. From 1SO14001 excel file No
Existence of an Database of annual contracts

0w o environmental Monitoring (contractor/ methodology) for
GE) 8 | programme handling waste No
+— O
£ @ | Number and results of EMS 2
8 o | audit/review/certification N/A No
o C - :
W « | Self Diagnostics results >
(SDM) N/A No
Compliance 3 N/A No
Number of prosecutions for >
non-compliance N/A No
5
Q. ..
@ | CO2 emissions by annual 3
® |cargo handled
F | (Carbon Footprint) Yes No

Finally, after the knowledge gained with this activity, the ports created another document. This time it was not
a comparison but aindication of environmental KPIs relevant for each port, freely identified and catalogued
following similar approach:

Relevance]
, 1:low DataSource Automatization
FolfEnE A fEr ot 2:medium N/A or reference Yes/No
3:high
Aquatic invasive secies 2 N/A No
Greenhouse gases and air pollutant 3 ¥§Le£rologlcal stations inside No
Spill Prevention 3 N/A No
Dry bulk handling and storage 3 Database / ERP Yes
Community impacts 2 N/A No
Environmental leadership 2 N/A No
Waste management 2 Database / ERP Yes
Underwater noise 1 N/A No
Parking area occupancy 1 N/A No
Local 10T platform implementation 3 Data uploaded to the web/clouq Yes
Number of sensors to the local loT 3 Database Yes
platform
Number of types of data (sensors)
connected to the loT platform 3 Database No
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E.3. Technical context

The protection of the environment, is considered of great importance by ThPA SA. Featus, it has an
approved waste management plan for vessels, berthing at the port of Thessaloniki, as well as, a contingency
plan, in case of oil pollution incidents and hazardous substances. At the same time, measurements of the marine
environment qualitare conducted, while it has an air pollution measuring unit in place and a hoise measurement
program for all installations and machinery

With regard to the sensors that are installed and functioning nowadays in the Port of Thessaloniki (and that will
be of relevance for PIXEL) three main categories can be identifiedjuaility monitoring station, sea water
guality monitoring and noismeasurement related sensors.

Air Quality Monitoring Station

The air quality monitoring station (2m*1.6m*2.5m), is la@ijust a short distance from the city and within a
reasonable distance from areas of continuous normal operatidridaee64) . It is a prefabricated hut placed

on aconcrete base made of steel frame with aluminum panel walls and 9000 btu / h inverter air conditioner. It
is fenced and according to the relevant classification used by RIS, it could be classified as "industrial".

Figure 64. Air quality monitoring equipment in Thessaloniki

Table 34. Air Quality Monitoring Station sensors (Port of Thessaloniki)

Pollutant Measurement Standard Method / Equipment
Sulfur dioxide(SO2) A? 14212: 2( Ecotech Serinus 51/ UV fluorescent radiat
technology
Ni trogen di o|A? 14211: 2(Ecotech Serinus 40 / Gas phg
nitrogen oxi de chemiluminescence detection
Carbon monoxide(CO) A? 14626 : 2 ( Ecotech Serinus 30 / Nebispersive Infrareg
Spectrophotometry (NDIR) technology
Particul at e I Light scattering metho¢ GRIMM EDM 180+
(Nz2.5) with approval to
EN12341
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Ni, Cd, Mn, PAHs EN 12341 PMo TECORA Echo PM

Benzene /| hgj A7 1466 2. 0] RadielloPassive/Diffusive Air Samplers
14662.02:2005 EN
14662.03:2005

Data Logger / Data manageme Air Monitors Web Logger / Airmonitors.net

Every 2 times a year (every 6 months) sea water is sampled in 4 prefixed poifigse65). The measured
variables are: Temperature, pH, Dissolved Oxygen, SuspSuliets, Heavy Metals (As, Pb, Zn, Cd, Cr, Co,
Cu, Ni, Mn). Dedicated accredited laboratory performs the analysis. No problems with sea water quality.

3

. Seawater sampling
positions °

%

NoiseMeasurements are conductatte a year (in May), in 10 prefixed points in the perimeter of the Port.
Measuring equipment (integral sound meters and calibrators) are of precision, Class 1, which meet
the requirements of IEC 616-12 2002, Category 1, as wels, older standards (IEC 60651: 1979

and IEC 60804: 1).

¢:

@ Sampling positions
of environmental
noise monitoring
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I- :
PIXEL

Measurement Range 200140 dB, il ter
Frequency Range 20 Hzi 20kHz

Time weighting F, S, I

Frequency Weighting AC, Z

Parameters Measured

SPL, Leq, Laa Lmax, Lmin, Ln, Peak

Threshold warning

Yes

Operating temperature

-10 °C to 50 °C

Operating Humidity

30% to 90%

Furthermore, during the execution of task T3.3, THPA (supported by other technical partners of PIXEL)
analysed the most affecting parameters in relation to the environmé&hessalonikiarea. Afterwards, the
Consortium made an exercise to identify thpetyf sensors that could help measuring those. Finally, that

i nformation was mat ched

wi t h

t he

existing

Sensor s

following table will be very useful in forthcoming work packages to know which informatiavailable, which
can be reached during PIXEL and how to address different actions (PEI deployment, pilot execution):

Port activities-related sensors

Availability in THPA

Humidity, temperature

Trucks entry/exit RFID tags Yes
Sensor of wind direction/speed | GC#3 Yes
Sensor of windgelated data Rooftop of TY building Yes
Geospatial reference Sensor in meteo stations Yes
Other sensors/data Availability in THPA
Electricity consumption KwH from manual entries Yes
Pollutants (PM10, PM25, SO2..)
Meteo station Heavy metals in air Yes

Environment and navigation sensors

Availability in THPA

Fuelconsumption RFID tags on vehicles' pumps Yes
PM analyzer TSI8530 - Yes
Four points of manual entries of

water quality Yes
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The available equipment in ThPA is considered stétthe art and is characterised by high performance and
reliability. Virtualization infrastructure runs on physical servers. Computer equipment at ThPA SA is regularly
updated. There are two main computesms with the necessary supporting infrastructure.

Considering network infrastructure, more than 15 buildings are connected with fiber optics cable using the latest
equipment technology. An extended wireless network covers the container terminalelPasige cameras of
latest technology are in place, which are used for operational monitoring.

ThPA SA runs an ERP system (SAP Ri3) all relevant processes. For Conventional cargo, a customised
version of an ERP has been implemenighereas for Container operations a Terminal Operating System
(FRETIS) is used.

Other systems in place include EDMS (Electronic Document Management System), Human Resources
Management, and Statistics and Milestone VMS (Video Management SoftwaseajJeillance cameras.

A fuel management system is also available.
A range of web applications have been developed in house, e.g.:

1 Docs.thpa.gr, for document management

1 Accesscards.thpa.gr for the management of ISPS related access cards for personclesd veh

T Weather.thpa.gr, for the visualization of the wind speed and direction on quay No 26
Since 2015, another application has also been internally developed that monitors the entrance and exit of
vehicles through gates FZG 10A and MG 24. These are thgates of the free zone of the Port of Thessaloniki.
Vehicles are recognized through an RFID sticker located on their windscreen and read by a reader on each lane
of the gate. A system is going to be installed and used on other vehicle gates of tlsevidiitia order to

collect valuable statistics and analyse the behaviour and movement of vehicles of any type (trucks, cars, etc.)
inside the port area.

Inbound and outbound traffic in the Port of Thessaloniki is monitored ystans comprising of the following:

1 RFID readers (CS203ETHER), one per lane. In Gate 16 (main gate) there are three (3) lanes for entry,
and one (1) for exit. In Gate 10A there is one (1) lane for entry and one (1) for exit. All vehicles have
an RFID tag leated on their windshield.

1 A web application, developed by a private company, visualizing (and storing) the readings of the
sensors, is shown below.

9 Data is stored on a MySQL relational database. The data can be shared via a web call (JSON, direct
CSV download, etc.).
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Container Terminal

As far the Container Terminal (CT) is concerned, all data about vessel calls, arrivals, unloading/loading etc, is
handled by the FRETIS Terminal Operating System (TOS), developed by a private company. The TOS is
comprised by a number of modules, depending on the business area, for example: GIS (positioning containers
on yard), receipt of XML messages for vessel operations such as calling (CALINF, COARRI), invoicing, gate
control (related paperwork), etc. The invoicngmd ul e i ncludes a Abridgeo (I i
sync financial data. All data is stored in a Microsoft SQL Server relational database.
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Conventional Cargo

For conventional cargo, most relevant data is stored in a custom application calkitStdeveloped by a
private company. In it, vessel calls, duration of works, type and quantity of cargo handled, etc, is (manually)
entered. All data is stored in a Microsoft SQL Server relational database.
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FAL forms

ThPA does not use the standardized FAL forms, as they are officially defined. However, most of the information
requested in a FAL form, is in the end available to ThPA, via the aforementioned systems.

Fuel consumpton
ThPA monitors the consumption of fuel in rei@he, using a system comprising of:

T RFID rings & sensors installed on fuel nozzI| es

1 The application GAS Station, developed by the company Logicom. The application includeber
of modules, related to syncing the nozzle data, the fuel availability, linking to SAP (see below), etc.

SAP

ThPA uses SAP (R/3) for a large number oém@pions. Related to the scope of PIXEL is data about ships, both
in the CT and the Conventional Cargo, and also fuel consumption.
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