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Norwegian Forum for Autonomous Ships

e Established October 4th 2016
e Operated as a joint industry project at SINTEF Ocean.
e General Manager is Mr. @rnulf Jan Rgdseth.

e A board of governors overseeing operations. General assembly
approves budgets and strategies.

45 Institutional Members
* Including Industry, authorities, class, insurance research, universities, ports ...

e 2 other institutions as personal members

N F As Norsk Forum for
Autonome Skip

http://nfas.autonomous-ship.org
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International Network for
Autonomous Ships

e Agreed on at meeting in Oslo

Oct. 30th 2017 | N\
e Hosted by NFAS and SINTEF

INAS

International Network for Autonomous Ships

Ocean

e 22 participants at meeting

e Currently 9 nations with own S
e - g-esa
membership organizations

e 29 nations on mailing lists

SINTEF

http://www.autonomous-ship.orqg/




Some context
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Unmanned gives the most interesting benefits

No accommodation

Less power %

More cargo
No safety equipment
No voluntary speed loss
Enables completely new New constructions
transport system concepts < Hﬂ %

5 =
R No crew

No crew related costs
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Unmanned and Smart ships

"The smart ship"

More
automation &
decision support

Periodically
unmanned bridge

Today's ships

Various special ships, like survey, small
passenger ferries, military etc.

Small unmanned Larger, dedicated
transport vessels transport chains

"The unmanned ship"

The ships of the
future

SINTEF



o Cost-effective in commercial
operations

e High value asset

 High damage potential if used
Improperly

e Autonomy Is a means, not a goal
o Keep it simple and stupid (KISS)
* Absolute determinism in operations

SINTEF



Remote controlled ships are not new!

Various papers in "Bulletin of the Society of Naval Architects of Japan", Vol 721-729

- | o

Anti grounding system Automatic berthing system

Nikola Tesla 1898 Japan 1982-1988: Highly reliable intelligent ship project SINTEE



LP Odyssey (Sealaunch)

In operation:
1999-2014

Unmanned and
remote control
during launch:
Dynamic
posititioning

Class: DNV-GL
Flag: Liberia

SINTEF



Why can it succeed this time?
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Norway
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Why Norway?

Norges maritime grenser

Kartverket /" \

C.;
gard
$ SKULD

KYSTVERKET

&i DODNV-GL
Sjefartsdirektoratet
V8

Norwegian Maritime Direclorale

Russland

Kontinentasokke!

Kaﬁfgrunnlag"“ Kartverjgg'g“ e s it o

Coast: 100 000 km
Mainland: 85 000 km
Sea border: 2650 km

A complete maritime
cluster.

Figur 2-1: Maritim verdizskaping og n=ringsandel av norsk n=ringsliv 2004-2013. Kilde: Menecn/Bisnods

200 16%
7= 4%
150 12 %
I - - — -3

12s 10%
100 o%
B%

4%

2%

itim Verdisk |ngs k 20 Ma imt F um, B

2004 2005 2008 2012 m3
& EBITDA @ Andel av norsk nesringsliv

14% of value creation from businesses
38 % of export (ex HC)

16
2003

A big role in inland

cargo transport —
— that needs to be
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Further improve efficiency of ship transport

Lower weight: 700 — 1000 tons

Wind resistance: ~ 1% savings

- Shore Contro | | ;
- Centre (SCO) y

No hotel load: 200 — 270 kW
Lower speed?

Nominal engine effect: ca. 4 MW

20 000 dwt: "Easy" savings: 10-15%

Rolls-Royce/Oscar Levander 2016

SINTEF
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Contributes to non-carbon transport solutions

Li-lon battery: © PBES

1 ton Li-lon ~ 40 kg oil

Hydrogen fuel cell
© CommScope/Flickr

Green energy generally have
low energy density.

High energy efficiency is
critical for use of the

technology.

Small size ships also helps!

6 liter H, (700 bar) ~ 1 liter oil

SINTEF
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Improved logistics systems

Reducing total logistics costs and environment impact:
- More flexible transport, smaller ports — more frequent
- Less storage in port, warehouse on ship, less cargo lifts
Integrated logistics, ship is only one component

- More automation, less crew, less occupational hazards

SINTEF
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Transfer cargo from road to waterborne

 More flexible transport systems
 Smaller, battery operated daughter vessels
e Higher frequency

e Towards door-to-door transportation

Short Sea Pioneer

SINTEF



Better transport services in rural areas
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Better use of urban waterways

e Avoid bridges
e Blocks other ships
e Costly

e Flexible and lower cost

* On-demand operations

e 24x7 operation without crew

e Environment

* Battery operation

e Silent, no congestion

e Better use of infrastructure Amsterdam Roboat, Fotocredits: Moyan B
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Internationally (seen from INAS)

SINTEF



Growing international interest

INAS

e End 2017: 3 full members J N :g

e End 2018: 9 full members +

e High activity: 3 more nations - ///.‘\s
N\l

dzesa

e | 1

http://www.autonomous-ship.orqg/
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Several guidelines and white papers published

Lloyd's
Register

=

UK Marine
Industries
Alliance

ClassNK

NIPPON KALJI KYOKAI

ey

-~

( S G The Nordic Association
JCTOT  of Marine Insurers
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DNV GL Class guidelines: Autonomous and remotely operated ships,
Edition 2018-09

Bureau Veritas: Guidelines for Autonomous Shipping, December 2017

Lloyd's register Cyber enabled ships guidelines and procedures

Maritime Autonomous Systems Regulatory Working Group (UK):
Voluntary Industry Code of Practice - Maritime Autonomous Surface

Class NKA Guidelines for Concept Design of Automated
Operation/Autonomous Operation of ships

CEFOR: Autonomous ships - zooming in on liability and insurance

SINTEF
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Autonomous ship test area guidelines

MSC 99/INF.13: Establishing international test area "Jaakonmeri" for autonomous
vessels. Submitted by Finland.

MSC 100/5/3: Proposals for the development of interim guidelines for Maritime
Autonomous Surface Ships (MASS) trials. Submitted by Republic of Korea.

MSC 100/5/2: Interim guidelines for MASS trials. Submitted by Norway and BIMCO.
Maritime UK: An Industry Code of Practice A Voluntary Code Version 2, November

2018. Maritime Autonomous Surface Ships up to 24 metres in length (HTML).
Code of conduct for tests in Belgium/Flanders (DOCX).

Policy rules for experiments with extensive automated navigation in state waterways
(Dutch only - google translate works ok). SINTEE
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International Maritime Organization
MASS Scoping Exercise

SINTEF



New ISO Standard on terminology

Form 4: New Work Item Proposal

Circulation date:
2018-11-09

Closing date for voting:
2019-02-01

Proposer

(e.g. ISO member body or A liaison
organization)

ISO/TC 8

Secretanat
SAC

Reference number:  ISO/NP 23860
(to be given by Central Secretariat)

ISO/MC 8
N 1331

Scope of the proposed deliverable.

Definitions of terminology for descrption of MASS concepts related to automation of the operational
processes of MASS. This includes the context of the MASS automation system as well as the
automation systems themselves and their taxonomy.

Purpose and justification of the proposal*

Most current publications related to the operational aspects of MASS suffer from a lack of standardized
terminology. This makes it difficult to compare approaches to automation, to division of responsibilities
between human crew and automation and creates problems in defining unambiguous scopes of new

studies into the subject. This standard will alleviate these problems and will create a common
understanding of what MASS is and is not.

It is not likely that other organizations will undertake this task. IMO would be a natural candidate, but
the work requires wider expertise and more details than an IMO warking group can easily muster.

SINTEF
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What can happen?
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Unmanned ships come at a cost ...

More expensive sensors and
control system — cyber security

I

Long time until international
legislation is in place.

Continuously manned
shore control centre

£ |

Royce Plc -
No crew onboard: No HFO, more
redundancy, more costly maintenance

' 8
A,

More and automated shore
infrastructure

Incidents today
averted by crew

Today's incidents in shippipg
Incidents averted b
automation
New incidents caused '
by technology

Improvements in automatic ship

Unclear risk picture and higher
safety requirements

SINTEF



It rules out tramp/voyage charters (for now)!

Because:

 Needs special infrastructure in port
 Needs trained personnel

 Needs agreement with port state and port
¥ * Modifying this type of ship is too expensive

However, these factors will
change with time!

SINTEF



Can defeat
economy of scale

Enables completely new
transport system concepts

50 years of Container Ship Growth

1968 —~—— EncounterBay 1,530 teu

Container-carrying capacity

1972 === Hamburg Express 2,950 teu
1980 ===l Neptune Garnet4,100 teu

1,200% since 1968

has increased by approximately

1984 _ American New York 4,600 teu
1997 _ Susan Maersk 8,000+ teu
2002 Charlotte Maersk 8,890 teu
2006 Emma Maersk 11,000+ teu
Marco Polo (CMA CGM)
2012 16,000+ teu
Maersk Mc-Kinney Moller
2013 18,270 teu
2014/ CSCL Globe/MSC Oscar
2015 19,000+ teu
2222277
201g NSNS EEEEm—— Eaee——— nm7m7
s 22,000 teu

Graphic: Allianz Global Corporate & Specialty.
Approximate ship capacity data: Container-transportation.com

SINTEF



Efficiency of port call

Calls at large EU terminal 2014/15, n=697
How to rethink pricing at container terminals
Containers By Timo Glave and Steve Saxon

moved (TEU) McKinsey&Company
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Ship capacity (TEU) SINTEF



Comparable value of world fleet

World fleet

UNCTAD/Clarkson, 2018

End 2018
January 2018
0 200000 400000 600000 800000 1000000 1200000

Value in Million USD
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Comparable value of world fleet

Amazon.com 5900

Apple Inc 18 680

Microsoft 780 520

End 2018
January 2018
0 200000 400000 600000 800000 1000000 1200000

Value in Million USD SINTEF



Comparable value of world fleet

Amazon.com 5900

Apple Inc 18 680

Microsoft 780 520

NO Pension fund 62 674
End 2018
January 2018
0 200000 400000 600000 800000 1000000 1200000

Value in Million USD SINTEF



Value of world fleet by ship type

33 305

78 443

100 379

31756

—

130 654

M Dry bulk carriers

m Offshore vessels
Oil tankers

M Ferries and passenger ship
Container ships
Gas carriers

m General cargo ships
Chemical tankers
Other

UNCTAD/Clarkson, 2018
Value in Million USD

SINTEF



Completely new players and applications: Disruption

A LEADING PROWDE%E ,JNNMT'VE
UNMANNED.S -

SINTEF
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Conclusions

R T ——

Full speed ahead!

... but with care!

* The time is right for autonomous ships
 Norwegian and international interest is still growing

* It may be a disruptive technology in merchant shipping

Wikimedia/panordmio

SINTEF



SINTEF

Technology for a better society
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