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OVERVIEW

1. AboutFraunhofer
A FraunhoferGesellschaft

A Fraunhofer CML

A The maritime logistics chain
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The FraunhofeiGesellschaft at a Glance

The FraunhofeiGesellschaft undertakes applied research of direct utility to privateI
and public enterprise and of wide benefit to society.
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Fraunhofer CML addresses major challenges along the maritime
logistics chain

Research Field 3 major challenges
Maritime Logistics Chain currently in focus

1. Productivity

[— 2. Environment
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Cargo flow

Informationflow

Technologies and Systems
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Ports inthe context of globalchallenges

Challenges

Globalization
& structural
changes

Demographic
change

Urbanization Sustainability Management

Development of today® seaports

Technologies

With all societal changes putting pressure on the ports, technologies
become available addressing some of these issues
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The New Era of Globalization

To

> T

Global financial flows are still 70% below their peak

Annual growth rate of international trade is still half of what used to be before 2009
(but we continue build ports and ships as if all is the same)

Rising wages in China & shifting energy dynamics pose new challenges to lengthy
SCS (nearshoring, reshoring, etc.)

Changes in the mixture of flows
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For those with weak logistics connection to global supply chain networks the costs
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Digitalization of the maritime transport chain

Connected ports
Digitally-enabled port
synchronization, import >
planning, resource and
work flow optimization

Connected ships
Real-time monitoring, operations and
availability optimization integrated
with key stakeholders

' Connected container trucks
Manitor in real-time &
> analyze to support better
vehicle, driver, operations &
regulations management

Connected workers
Mabile, safety, tracking analytics and technology to increase worker efficiency

E-Commerce Platforms
Real-time bookings, visibility, price transparency,
customs and supplier integration with predictive
analytics

) )

Digital supply chains
End-to-end monitoring, analytics, automation and
integration across channels and supply chain stakeholders

)

Source: based on Accenture (2016)
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Digitalization as enabler

Challenge
Productivity Speed Reliability Flexibility
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Forecast of truck waiting times at logistical hubs

AForecast of truck arrivals and waiting times

A Stochastic factors, e.g.:
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A Traffic situation

A Ship arrivals

A Resource breakdowns
A Weather

A Economic indicators
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Digitalization as enabler

Challenge
Productivity

Speed Reliability Flexibility
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Project VESTVIND
Benefitsg Increase of the planning horizon of stakeholders

More accurate forecast Direct easing of workload through Proactive waiting
of future ship positions g automated real time tracking time controlling

N/

e Additional insights for traffic safety \

-> Early identification of potential Improved and Proactive resource
risks safer ship call
patterns of the

Better use of resources G€rman ports

planning
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Digitalization as enabler

Challenge

Productivity Speed Reliability
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Project STM Validation

SEA TRAFFIC MANAGEMENT

"~ CLASS. SOCIETIES  _ FLAG STATES SECURITY

A EU TerT

A 39 Partners

A no ar2od ¢
A 2015-2018

£

ARGO OWNER

COASTAL 1 PASSENGERS
™ CITIZENS AT LARGE

_ STATES  PORT AUTH

Asis-situation

To-be-situation

© STMValidation
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Digitalization as enabler

Challenge

Productivity Speed
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Sensors and autonomous havigation
Form concepts to prototype implementation
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s = | 4\ Weather Alert:
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Advanced Autonomous Shore

Sensors System -
y Navigation System Control Centre
Electronic lookout - :
Op. decisiormaking Human element
Detect small objects Avoid collisions Monitor voyage and
Detect weather Ensure stability in vessel
phenomena harsh weather Problemsolving
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Emissioreduction measuresn ports andterminals

TerminaiLevel

VesselLevel

Reducingenergyconsumption

A Technicak fuel-efficient, low/zeroemission
fleet

A Operationalg optimizeprocessegoptimize
layout

A Behaviorak, train equipmentdrivers

A Technicat fuel-efficient, low/zeroemission
fleet (e.g.cars servicevessel¥

A Regulatoryc settingrules

A Plan and steer energy consumption

A Providingfacilitiesfor OnshorePower Supply
A Providingfacilitiesfor LNGbunkering

A Applyinganincentivesystemfor environmental
performanceof vessels

RenewableéEnergy
Production
e.g. EUROGATE

A Rated power: 2.4
MW

A Output: 8.7 Mio
kWh

A Output used to e
cover 30¢ 50 % of

their yearly

Consumptlon Source : Eurogate
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Port Energy Management

A Overall goal: Reduction of energy use

A Benchmarking of energy consumptiongransparent and clear visualization of
consumption

A Alert System: detection and information of suspicious consumption
A Connection to energy consumers in real time

A Data recording and data analyses lead to an increase in transparency and thus to .
iIncrease of support for recommended actions

A Utilization of technical opportunities prepare the ground for a digitalization of ports

and terminals
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Green Container Terminal: Comparis@ockpit

Overview of logistics systems to be Operating element for
compared data import

[ I J

4 ) Presentation of
key
performance
indicators for
the comparison
of two logistic
systems

r
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