[ y ji ) ;, ‘

'
=to

Towelrels =

@SKalAeVarder Ve
VarinesBsoandiofiesNational »

WOBGSIHIOIESE6 20068

© 2016 Rolls-Royce plc

The information in this document is the property of Rolls-Royce plc and may not be copied or communicated to a third party, or used for any purpose other than that for which it is supplied without the
express written consent of Rolls-Royce plc. This information is given in good faith based upon the latest information available to Rolls-Royce plc, no warranty or representation is given concerning
such information, which must not be taken as establishing any contractual or other commitment binding upon Rolls-Royce plc or any of its subsidiary or associated companies.

Trusted to deliver excellence Rolls-Royce




Disruptive change

Rolls-Royce

© 2016 Rolls-Royce plc Oskar Levander




Digitalization I Disruptive change
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The dawn of the Ship Intelligence era
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What is Ship intelligence
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Enabling technologies
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Shipping trends - Operation
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Integrated part of supply chains
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Shipping trends - Management
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Asset management Health management
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Integrating ship and shore
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Shipping trends - Business

Consolidation New Players & Digital alliance
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New roles in shipping?

Owning Running the business Managing
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Shipping trends - Construction

System Integrator
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Shipping trends - Construction
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Goals of ship intelligence
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Unmanned trend in society

It is not IF, but WHE N é
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Why Unmanned
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Cost structure

General cargo annual costs

27% @CAPEX

B Manning

@ Insurance

B Stores

B Maintenance

B Management &
Administration

17 % mLubricating Oils

O Fuel
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Remote controlled ships - Features

More cargo

No deck house

No hotel systems

Redundant machinery
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Energy reduction

Lower operating speed?

Lower weight: 7007 1 000 ton
] Wind resistance: ~1% saving

FEE

Reduced hotel load: 2007 270 kW

- 10-15%
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Cost - Transport

20 000 dwt general cargo vessel

Transport cost (cost /ton * nm)
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Safety

Safer than before

Fewer accidents No piracy victims

Human error factor
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What is safe?
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Remote and autonomous operation

Remote
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Remote_and autonomous operatlon
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Remote control in port
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Communication I
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Leading the development
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Development areas

Communications
Cyber Security

Operation optimization
Remote control center

Health & safety

management
Situational awareness
Remote controlled systems
systems
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