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Bulk Carriers
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Position Fixing
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Bridge Watch Keeping
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Machinery Control Room
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Cargo Gear
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Speed Governors
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Advancements in Technology
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i Sustainable Development Requirements

e Economic
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i Sustainable Development: Environmental Footprint

e Reduce
harmful
emissions

e Renewable
energy
source

e Reduce
effluents
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Sustainable Development - Social: Quality of Life

e Reduce
accidents
and injuries

* Happy
Employees

e Healthy
Workforce
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i Sustainable Development - Economic: Business Model
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Autonomous Ships
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Why Autonomous ships?

Cost
reduction 3N »_

[
Resource Greener
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Possible Timeline

Next steps...

Reduced crew with remote supportand  Remote controlled
operation of certain functions

2035

Unmanned ships will most likely start with local applications TEE o
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i No limits to technology — Various Projects in progress

DARPA Project Maxcmas Project

The Defense Advanced Aim to: MUNIN aims to develop and
Research Projects Agency is  Demonstrate autonomous verify a concept for an

an agency of the U.S. control of a USV for mine autonomous ship, which is
Department of Defense counter measure operations. defined as a vessel primarily
responsible for the « Develop broader USV guided by automated on-board
development of emerging applications along with decision systems but controlled
technologies for use by the navigational support for by a remote operator in a shore
military. larger conventional vessels. side control station.
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The Concept Ship - The Mayflower
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3 Operation & Shore Control Station of Autonomous ships
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Autonomous Ships

Drivers Barriers

Basic tech development Maintenance and repairs

Qualified personnel availability Handling the unexpected

Reqgulatory

Public Opinion

Autonomy in other sectors
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3 INMARSAT ShipLink FleetXpress

REMOTE CONTROLIOPERATION
* Monitoring & Control ,

« Navigation & Filoting

. Operaticn of payload systems

DECISION SUPPORT
* Navigation (e.gu Rouling)
» Situational awareness

» Collision avoidance

» Safety support

CONDITION MANAGEMENT

« Health monitoring

« Self diagnostics
sSmart'maintenance schemes

NAVTGATION & POS]TION(NG —. Remot® support

* Situation awareness & Sensifg Maintenance robots
*Dynamic 'Positioning & Auto pilot® | -

= E-Naxigafion

OPERATIONS OPTIMISATION
« Onboard energy optimisation
= Fleel optimisation

= Revenue optimisation
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ONBOARD AUTOMATION

« Automatic reporting

« Automatic systems (e.g. Mooring)
« Robotics

= Full autonomous operation

20



S itime Operations

smart ships & smart Mar
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Fleet Operation Center

www.alamy.com - CTH2P4
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the Only Soluti
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Disruptors are Shaking up the Shipping Worid

€L

Alibaba.com

Global trade starts here

amazon

Walmart
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What US Consumers Consider 'Fast Shipping'
2015

B Fast Shipping Not Fast Shipping

a 4 8%
37%
82%
90%

Same day delivery Next day delivery  Within 2 days  Within 3-4 days  Within 5-7 days Within 1-2 weeks
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Lines beginning to Blur

© Can Stock Photo

REECIOUSISIPRING RGL: 26




Impact on Maritime Industry?

Advanced spport technologies

for safer vessel operation
towards autonomous sailing in the future

New technologies Safety & ICT
In various fields “SEELICULTENIF g utiization of big data

Technologies for reducing

environmental impact
for global environmental protection

YK Super Eco Ship 203




ﬁ THESIS, the Transas Harmonized Eco System of
Integrated Solutions
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The Human Dimension

To Attract New Blood
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Digital Environment
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Smart ===  RESULTSY

operations | == @1

Imagine the new world,
but understand,
it Is already here.
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Five Issue Facing the Maritime Industry

Seaborne imports by region (% of world trade)

The Shipping Market Cycle Today - 25% below 25 year trend 90% , OECD
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i ClarkSea Index and Aggregate Annual Earnings
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i The Supramax Market - Average TC rates

1 Year TC rate for Supramax BulkCarrier Average
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Sea Trade Patterns are Changing

Global Seaborne Trade Growth Sea trade growth edges down - about 2.3% growth likely in 2016

Growth of sea trade 2000-2016 (annypl % change)
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Shipbuilding Capacity Management

Regional Shipbuilding Trends 1902-2015: different dynamics today World Shipbuilding 35 Year Cycle
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Climate Change: Shipping Needs Answers

Green

Shipping e IS

& the Environment
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i Tomorrow's Business Model Will Empower People
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Thank You!

A
PRECIOUS SHIPPING
PRESENTATION
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