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Introduction (1): Challenges
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Index (100

250

Disruptions on the IWT network:

1. Damaged infrastructure
2. Low water

Results, among other causes, in a
decrease in IWT containers

:
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Introduction (2): Solution

Therefore, more insights are required

to be “resilient” by:

1. Proposing alternatives in case a

long disruption (blockage of a
waterway

2. Forecasting certain events:
» water levels

Infrastructure maintenance

How to do this?
- The Synchromodal Corridor

Management System (SCMS) & Digital

Twins

CRISTAL

Funded by
the European Union

Cristal SCMS
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Powering Europe's Waterways for Tomorrow
The Synchromodal Corridor Management System (SCMS) aims

to make moving things on European rivers easier, safer, and better for the environment.
It helps organize shipments efficiently, reduces traffic on roads, and cuts down on pollution.
By using rivers more effectively, it helps businesses grow and protects nature at the same time.

About SCMS

The Synchromodal Corridor Management System (SCMS), is a platform that aims to enhance the efficiency, safety, and sustainability
of inland waterway transport in Europe. The SCMS is part of the CRISTAL project, funded by the European Union Horizon 2020
Research and | ion P , and ped by the Hellenic Institute of Transport (HIT)_ part of the Centre for Research
and Technology Hellas (CERTH), in collaboration with other partners. t

The SCMS is designed to support various stakeholders involved in inland waterway transport, such as shippers, carriers, terminal
operators, authorities, policy makers, and researchers. By using the platform, users can benefit from improved decision making,
increased reliability and resilience, reduced costs and

, and enhanced c and innovation.
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4
The CRISTAL project in a nutshell

** Who creates the project?

The project is co-created by 15 partners from 9

countries:
and
Three river pilots are developed:
¢ a project funded by the
(Innovation Actions)
¢ Duration: Sep. to Sep. (36 months)

+» Coordination:
(Poland)
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Project goals

CRISTAL aims to contribute to the following:

Shifting 20% of freight traffic to inland
waterways.

Increase the reliability of transport by 80% at
network level with the use of synchromodality
and the integration of IWT to multimodal supply
chains.

Increasing the operability and resilience of
infrastructure assuring 50% operation capacity
during extreme weather events.

Developing new governance models enabling
cooperation across institutional, modal and
national boundaries.




The CRISTAL project approach

Aging of IWW
Infrastructure

Limited Digitalization in
Navigability and Logistics

Extreme weather events
exacerbated by climate
change

Strong competition of
other transport modes

Limited public awareness
of potentials
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the European Union
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CRISTAL Innovations: Pillars and Architecture
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CRISTAL

CRISTAL

CRISTAL Sensor
Technologies

CRISTAL Digital
Twin

CRISTAL (SCMS)
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¢

Sensor Systems for Smart Navigability

-~

Fiber Optic
Sensor System
(FOS)

. 4 4

Smart Buoy
System (SB)

Sensor Systems for Smart Preventive and
Predictive Maintenance

Surface Acoustic

Inspection Radar Emission System
(SIR) (AE)

. 4 . 4

DATA BROKER

1

CRISTAL Digital Twin

. 4

Intelligence and Smart Dashboards for Resilience
& Reliability of Infrastructures

. 4

1

Synchromodal Corridor
Management System (SCMS)

Intelligence and Smart Dashboard for Informed
Synchro-Modal Planning and Management




CRISTAL sensor technologies

Acoustic Emissions (AE) Fiber Optics Sensors (FOS)
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CRISTAL Digital Twins

T
!""J

Radar technology for detection of microcracks in lock walls

Buoys measuring barge count, river depths, temperature, ice cover, etc.

DT User
Interface

Acoustic Emission system for predictive maintenance of lock doors

M
I Funded by SCMS
e) LN the European Union
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CRISTAL Digital Twin
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CRISTAL Digital Twins

Conca di Baricetta

Chamber Dimnensions
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The Synchromodal Corridor Management System
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Powering Europe's Waterways for Tomorrow

The Synchromodal Corridor Management System (SCMS) aims

to make moving things on European rivers easier, safer, and better for the environment.

It helps organize shipments efficiently, reduces traffic on roads, and cuts down on pollution.
By using rivers more effectively, it helps businesses grow and protects nature at the same time.

About SCMS

The Synchromodal Corridor Management System (SCMS), is a platform that aims to enhance the efficiency, safety, and sustainability
of inland waterway transport in Europe. The SCMS is part of the CRISTAL project, funded by the European Union Horizon 2020
Research and Innovation Programme, and developed by the Hellenic Institute of Transport (HIT)_, part of the Centre for Research
and Technology Hellas (CERTH), in collaboration with other partners.

The SCMS is designed to support various stakeholders involved in inland waterway transport, such as shippers, carriers, terminal
operators, authorities, policy makers, and researchers. By using the platform, users can benefit from improved decision making,
increased reliability and resilience, reduced costs and emissions, and enhanced competitiveness and innovation.
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SCMS is a system (platform)
for collecting and pushing
disruptions-related

iInformation towards
operational stakeholders,
using this information also for
supporting the planning & re-
planning of operations,
providing alternatives. It also
collects data to support
decision and policy-making at
regional level.



The Synchromodal Corridor Management System
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Powering Europe's Waterways for Tomorrow

The Synchromodal Corridor Management System (SCMS) aims

to make moving things on European rivers easier, safer, and better for the environment.

It helps organize shipments efficiently, reduces traffic on roads, and cuts down on pollution.
By using rivers more effectively, it helps businesses grow and protects nature at the same time.

About SCMS

The Synchromodal Corridor Management System (SCMS), is a platform that aims to enhance the efficiency, safety, and sustainability
of inland waterway transport in Europe. The SCMS is part of the CRISTAL project, funded by the European Union Horizon 2020
Research and Innovation Programme, and developed by the Hellenic Institute of Transport (HIT)_, part of the Centre for Research
and Technology Hellas (CERTH), in collaboration with other partners.

The SCMS is designed to support various stakeholders involved in inland waterway transport, such as shippers, carriers, terminal
operators, authorities, policy makers, and researchers. By using the platform, users can benefit from improved decision making,
increased reliability and resilience, reduced costs and emissions, and enhanced competitiveness and innovation.

lan

aJ
apallo

Qpt

O mapbox

ACTION TOOLBOX SERVICES v

Bergamo
.

 5av ]

Pincenzan !
.

CORRIDOR OBSERVATORY QUICK TUTORIAL ‘ LOGIN ‘

Cramona
-

n ’ SEINE MOSELLE VISTULA

Brescia
-

Parma
.

Dby

s ) ,; i, e deiGrappa Portogruars
, / 4 N G N .
¥ Treviso San Dona
4 U @ Plave
Vi
wcenza
2 [5P42 )
Desenzano
del Darda [Sneso |
L, Verona Venice
. Padua .
Villafranta -
|!|\=.vunn [aris |
Chioggis
0
Mantua syyr
. i
Rovigo
.

Carpl
Reggio '
nall'Emilia
.
Modena
.

Sassudlo
.

Bologna &3

Ravenna
.

Imola

Faenza
.

Forli
0 @ Mapbox & OpenStrestMap Improve this map

\

RN Funded by

* * .
LN the European Union
CRISTAL

SCMS functionalities

Early detection and
info service

Disruption impact
identification service

Action toolbox of
services

Corridor observatory

N N )
S R S




The Synchromodal Corridor Management System
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Early Detection & Info Service

This platform provides real-time alerts related to river conditions,
tailored to your selected timeframe, ensuring timely and relevant information for decision-making.

<" Select River )\ Select Message Sender @7 Select Alert Period
-
& — D from | 03272005
y, A River Digital Twin o
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MOSELLE Infrastrutture Venete
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Find Alerts

Raw Data Headers

Venice

Save Copy Pretty Print
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Early detection and
info service

Collection of forecasted impacts
of disruptions on the IWW
operation (input from the
CRISTAL Digital Twin through
defined JSON structure)

Input from external sources
/existing systems providing alerts

(e.g. Notices to Skippers from
EURIS)

Push notification mechanism for

interested stakeholders based

their preferences



The Synchromodal Corridor Management System

Select River

Origin - Destination

O Manually

Automatically

Vessel

River Class Compatibility

= )

Not every type of vessel can navigate all parts of the river.

Cargo Type

[ Container - ]
Cargo in Tons

B

N

Show the Shortest Route
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Disruption impact
identification service

= Assessment of impacts of
disruptions on logistics
operations based on existing

alerts & forecasted disruptions
from the DT

= Specific request from users for
assessing the feasibility of
planned transportation

= CO, & ETA estimation & details
on the source of disruptions on
planned routes




The Synchromodal Corridor Management System e

Shortest Route Based on Boat Class Dimensions

FROM TO

Total length 256.56 km

Estimated Time of Arrival
Departure Date 2024/09/15 06:00

Speed in km per hour 10

Estimated Arrival Time: 2024-09-16 14:09:21

Feasible Optimal Route

FROM 7O
orto di Chiogga
Total length 256.56 km
Total time 32 hours 9 minutes

LENGTH

TIME
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Vessel

Network

Optimal Altemative  Altemative Ahemanve f)

Route

¢ nell Emllna

\Modena in Persuceto

1 2

dcl Grappa

g V |
Relo ‘? ‘ b y

San G:ovanm

Action toolbox of
services

Decision support for action (or

not) based on calculated

alternatives involving the other

modes of transport (rail/road) by

implementing the principles of the
concept of Synchromodality

Toolbox of additional services

customized to the specific river

needs (e.g. Track & trace,CO,

calculator, forecasted river
navigability map)



Conclusions

=

CRISTAL

CRISTAL DT support predictive
maintenance of infrastructure and
predicting riverways status (water depths)
for securing continuity of operations &
better river capacity utilization

use the same information for supporting
also operational decisions by reducing the
uncertainty related to river navigability

DT are a must-use tool if we want to
increase the share & efficiency of inland

nhavigation
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the European Union
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Business model canvas SCMS

CRISTAL

Value proposition

The CRISTAL SCMS Business Model Canvas

Key partnerxs Key activities
What are your key partners What are the key steps to
to get competitive move ahead to your
advantage? customers?
. e Routing Dat
IWWT infrastructure DUt algorthms  export -
manager (including APIs APIs
ports) and other .| — T—
transport mode.
infrastructure
for the
m:;.&, Intermodal Forecast Reporting
T — termings algorithms system
a | ——
Rail
TAF/TSI %
ey resources
systems What resources do you need
to make your idea work?
Digital
Twins Road ITS
systems
Traffic
information DT
Entities that could
i ! m-'nmlm
much
—

Cost Structure

How much are you planning to spend
on the product development and
marketing for a certain period?

* X 5

* 4 K
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Key propositions [THE OFFER] Customer relationships
How will you make your How often will you interact
customers' satisfied? with your customexrs?
Provide
insights about
il Salesforce Tech
transport
network Support
m‘ Dynamic re soam
Information about routing in resources
v response to AR
navigabiity short term
changes
Synchromodal
Forward
Modal Reduced Routing of
N carbon Goods Channels
shift foorptint S How are you going to reach
—_— your customers?
Reduced
energy Fotecast
bills FApaCy o
terminals
etc
Forward
operational

resource
requirement

—

Revenue Streams

How much are you planning

to earn in a certain period?
Compare your costs and revenues.

Customer segments

Who are your custome
Describe your target
audience in a couple
woxds

xs?

of

Freight

integrators

/
ww
transport
operators

brokers

—

Transport
operators

revenue is
generated by
SCMS - charging
potential
transport
ioperators

Logistics
Service
Providers

Benefits

Provide insights about the state of the transport
network

Value added over and above EURIS/TAF-TSI etc
Nice to have: Booking resources

Single point of contact for information about
actual and forecast navigability

Dynamic re-routing in response to short-term
changes

Synchromodal Forward Routing of Goods
Reduced carbon footprint

Reduced energy bills

Forecast capacity for terminals etc
High probabilities of the forecasted data

Forward operational resource requirement

Perceived
Value

<~ < < < < =< <

Realisable
Value

< < < < < =< <




Business model canvas SCMS (2)

Potential benefits Impact of SCMS on waiting in IWT

Reduction in
waiting time

20%

Benefits of

Evaluation model SCMS

Road transport

percentage of
transport thatis  10% 5% 2,5% 1,25%
not reliable

LaadCont 15 |TEU DISTANCE [km] 232,32| [EURITELN
LosdTonne | 24 [tonne DT et packet COST [ o[ (E0Rhonne]
= Transport time 1.330] [k
= CloadCont 40 [[EURITEL] Handling time: 1) [k EXT cost 1 59,13 | [EURITEL]
T CloadTonne | 0.3 |[EURMonne] ‘! giting time: 1 [k | 246 [ELRMonne]
= Wariance of transport 20 | [
Costperhow | 54| l=urihl R FET¥CEE (=] |
costperkm 0,67 [2urfkm] Total transport time 4,00) [h] | 11343 [EURMonne] |
R s m— 5 G SCBA (e R BeYERE €133.518 €81.924 €59.194 € 48.589
]
£ ver #e##4] [ I TE L] resuit o eTu 5 . . .
E o |valueofthe card  500|[EURKonne]
v WoT #####] [EURMonneth]
IWT TRANSPORT
CEMT Cost Load CAP Distance 'wT 100 [km]
Ssiing ___aig__ Empty LoadCort LoedTore Distance Fiaad pre haulags 25 [km]
a 0 a 0 0 a
2 96,10 43,72 85.83 20 400 Class veszel 5 103,30 (EURITELT]
3 127,02 B8535 maz 28 650 DT af packet COST (W) 4,25 [EURRonne]
4 135,97 r2.02 o 1250 WIWT [kmik] 125
s 3BT 37184 250 3000 WVhandle [TELI] 50 OUT of packet COST (Road 53,794 [EURTELT]
5] TES.G6 i 66240 350 SZ00 Olzo rane [41 G0 [pre_haulage] 0,331 [EURonne]
438,172 2243 37184 250 3000
| | 1B,US|[EUFHTEU]I
Tzailing [h] g | EXTIWT | 0BT [EURtonne]
Thandling ] 4 —l
Twaitport [h] T | | 14,73|[EUF!|'TEU]|
Variance 41 30 | EXTROADIWT | 0,62 | [ELIR/tanne]
Tatal time hl 24,7 Made shift patential

Baze |[SCMS  |Dela

. ege
Dl time Wl 24 Baze ] Covorere [Posd | e3ma] anti| 3637
GENofpocketCDST[l\nﬁ'T]I zzsseén:“gﬂgﬁﬂ T 2] T3 BEEA a1 e Ia I I y Cu rre n SyS el I I

012 Bsse |SCMS

Alternative [SCMS improvement) DOy bulke Fioad 332w 33| 0,90
224 B [EUR.’TEU]I Y 1T BEGx| BE9M| 010 0,04

Table 1. Esternal

ozt of Hinterland GEM of pocket COST (h/T)
mades 5.47) [EURtonne]
Road  MT-ROZ Delia
Foad Road Foad 1T T TEU | 5313 | 30,88 1| 28.27 . . oo o o o
leentivehkm  lcentitonne ki leent TELL km lzentitanne loent/TELLkm Tonne 1 246 1 1231 118 Va rI a nce I n Wa Itl n tl me roa d 20 20 /o 20

Air Quality 812 021333333 5,12 08 144

Variance in waiting time IWT 30% 20% 10%

€ 133.518 -€80.147 -€ 288.668

SCBA result of the full SCMS
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YOUR INPUT

Do you want to share your insights on the potential market adoption of
Digital Twins in the IWT sector?

Your input will be extremely valuable -

THANK YOU SO MUCH

Qualtrics Survey | Qualtrics Experience Management

. Funded by
4 the European Union



https://uantwerpen.eu.qualtrics.com/jfe/form/SV_20uGSy0yiAZa2N0
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Thank you for your attention!

Orestis Tsolakis — CERTH - ortsolakis@certh.gr

Edwin van Hassel —-UA -edwin.vanhassel@uantwerpen.be

For more information, please contact:

www.Cristal-project.eu C RI S T A L

m CRISTAL Project CLIMATE RESILIENT AND ENVIRONMENTALLY
SUSTAINABLE TRANSPORT INFRASTRUCTURE,
a @ProjectCristal WITH A FOCUS ON INLAND WATERWAYS

» @CRISTAL-Project



mailto:ortsolakis@certh.gr
mailto:-edwin.vanhassel@uantwerpen.be
mailto:marta.cudzilo@pit.lukasiewicz.gov.pl
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THANK YOU FOR YOUR ATTENTION!
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