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Changes driven by digitalization in marine
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Digital management

“Total awareness”
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From remote monitoring to operations
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Remote and autonomous shipping
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R&A markets vs ship segments

R&A technology Low manning Unmanned

Bulker w& - w\ Ew
General cargo I == '

Feeder container
Large container
Tanker
LNG/LPG
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Tug

Road ferry

RoRo

RoPax

Cruise
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Remote and autonomous operation
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Remote and autonomous shipping
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Cost - transport

20 000 dwt general cargo vessel

Transport cost (cost /ton * nm)
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Rules and regulations

DNV-GL

st SOLAS

- |i§ Rolls-Royce


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjSyPu6wLPLAhXGQZoKHdeKB-0QjRwIBw&url=https://secure10.eventadv.com/Nineteen/Registration/VisitorLanding.aspx?EventID=5&bvm=bv.116274245,d.bGs&psig=AFQjCNFuABzGIrvQrzyq2K6hXtTVXmJHug&ust=1457609429499263
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi00IuuyrPLAhWFXg8KHXBIAbAQjRwIBw&url=http://www.navyhistory.org/2013/02/book-review-lloyds-register-250-years-of-service/&psig=AFQjCNG9gb4tC6mxCa80ZnzWlsHilbeGAg&ust=1457611852606981
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip4d66yrPLAhVBng4KHbQQDM4QjRwIBw&url=http://amsterdamsmartcity.com/partners/detail/id/62/slug/dnv-gl&bvm=bv.116274245,d.bGs&psig=AFQjCNHrEZs9wYnCuDn1B6QXxERJNQUjJA&ust=1457611838634686

RR journey to autonomous vessels

2016
2014 2016 ks Skl 2017 2017 2020+
DPin R&D Centre ecosystem for World’s first automatic RR and Google Remotely operated
Unified Bridge to Turku Finland autonomous maritime crossing system Cloud join forces local vessels

2013 2015 2016 2017 2017 2018 2025+
Unma}nned Vessels AAWA - World'’s Offshore centre World’s first remote Chinese alliance for Rolls-Royce Intelligent Autonomous
Vision Launch first autonomous concept launch controlled commerical autonomous ships Awareness launch vessels

vessel initiative vessel demo

ADVISORY CONTROL AUTONOMOUS

Rolls-Royce
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Control hands over
to on-shore Captain,
departs Pier 248

Navigates course
southbound
towards Pier 167

Departs Pier
then conducts

a 360 degree Successfully

manoeuvre, and moors alongside
returns to Pier 248 Pier 167

Svitzer/RR
R RollsRoyce  Remote Controlled Tug Demonstrator

The Svitzer Hermod makes the historic
journey along Copenhagen harbour
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Potential implications to ports

Work transfer from ships to harbours
Mooring arrangements

Situational awareness

Connectivity

Remote pilotage

Remote controlled tug operations
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1. Work transfer from ships to harbour

 Routine maintenance work
carried out at harbour

* Inspections of vessel and her
seaworthiness etc.
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2. Mooring arrangements

« Separate berths for autonomous
vessels or capability to use any
berth (flexibility)?

« Automated mooring systems
(vacuum-, magnet-, or other
mechanism?)

« Automatic mooring systems can
also be combinations of rope
based and other systems
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3. Situational awareness

« Autonomous vessels will have
their own awareness systems
which can be supported by fixed
infrastructure in port / fairways

« Real time awareness of all traffic
In the harbour shared with all
stakeholders —

MOORING

- Benefits also existing (manned) B A L)

traffic
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4. Connectivity

Ships approaching harbour are
expected to be remotely
supervised even if sailing in
autonomous mode

Multiple carriers will be used for
data transfer along with ship-to-
ship information exchange

Potentially large amounts of
data, especially in multi-vessel
operations, will require both high
bandwidth and low latency
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5. Remote pilotage

« Pilot to remote operation centre
interaction or pilots directly
steering the vessel?

« Multiple options exist

* First vessels expected to be in
local traffic thus don't likely
require remote pilotage
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* Remote controlled and
autonomous tugs can create
significant savings

« Complex operation to be made
fully autonomous, especially
considering mix of manned and
unmanned vessels

 Interfacing remote pilotage?
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with intelligent 5y
solutions
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