Vessel: Dil Products Tanker

IMO No: 964055% Vessel: Container Ship
Speed: 15 kn IMO No: 333624 X
Course: 54° Speed: 10 kn
Crewed: Course; 33"
In Contact: e Crewed: Tes
In Contact Vessel: TUG

MO No: 734910%
Speed: 8 kn
Course: 232°
Crewed:
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IMO — REGULATORY DEVELOPMENT TIMELINE I

&

%

Opportunities Joint MSC- Non-
and Challenges HAes RSE LEF-FAL WG Mandatory mggaégg”e
on MASS MASS Code

2012-2016 2019 2019 - 2021 2021 - 2024 2024-2025 2032

Identification of MSC101, MSC 103 MSC 105, LEG Adoption of the Mandatory

key opportunities  JUN2019 approved the 109 and FAL 46 non-mandatory MASS Code,

by the Industry, approved the outcome of the approved the MASS Code as SOLAS

propelling the Interim RSE, as establishment planned for amendment, is

heed to develop Guidelines for  published in of the Joint MSC 110 envisaged to

MASS regulatory ~ MASS Trials MSC.1/ MSC-LEG-FAL (May 2025) enter into force

framework (MSC.1/ Circ.1638. Working Group (rev roadmap on 1 Jan 2032
Circ.1604) on MASS at MSC 108) (4-year SOLAS

(MASS-JWG) amendment
cycle)

3 meeting held
so far — last
MAY 2024.




OTHER REGULATORS WORKING GROUPS

IACS — DEFINITION OF HIGH LEVEL IACS POSITION ON MASS
BV M&O involved in IACS Safe Digital Transformation Panel (SDTP)

ISO — TERMINOLOGY RELATED TO AUTONOMOUS SHIP SYSTEMS
BV M&O involved in ISO/DTS 23860 development (TC 8 / WG10)

INSA — NAVAL BOAT CODE REVIEW INSA

INTERNATIONAL NAVAL

Participation in the working group on Unmanned Systems SAFETY ASSOCIATION

IMCA - SAFE & EFFICIENT USE OF USV, INSPECTION/AUDIT PLAN

Participation in the USV working group @ IMCA®

IHO — S-100 DEVELOPMENT
Participation in the S-123 WG for connectivity coverage mapping for MASS
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EUROPEAN COMMISSION

EU OPERATIONAL GUIDELINES ON TRIALS OF MASS
Version 1-10/2020

The aim of these Operational Guidelines is to provide assistance
& guidance for relevant Administrations and the Applicant(s)
that want to perform tests/trials on MASS systems (at full or
reduced geometrical scale of the ship) in a safe, secure and
environmentally friendly manner, also when conducted within
specified monitoring areas such as VTS areas and SRS operational
areas.

https://transport.ec.europa.eu/transport-modes/maritime/maritime-autonomous-ships-and-shipping en

European
Commission
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https://transport.ec.europa.eu/transport-modes/maritime/maritime-autonomous-ships-and-shipping_en
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EUROPEAN COMMISSION 502 AUTOSHIP — ppm cuopean

e Commission

INTERNATIONAL E
MARITIME
ORGANIZATION

INTERSESSIONAL WORKING GROUP ON MSC/ISWG/MASS 2/INF.2

RESEARCH OUTCOMES OF THE AUTONOMOUS SHIPPING
INITIATIVE FOR EUROPEAN WATERS

M SC/ I SWG/MASS Z/I N F. 2 — 09/202 3 CONSIDERATION og:::;g::ﬁ;gg;ggﬂ:k DEVELOPMENT

Research oL of the Autor 1s Shipping Initiative for European Waters

Submitted by the European Commission

SUMMARY

This document informs of, and provides references to, the Evecuiesummay. Tl dosmentrlos o and roes lersices e sar
Waters (the AUTOSHIP project) on the topics of terminology and
definitions for MASS, as well as safe coexistence between uncrewed

research outcomes of the Autonomous Shipping Initiative for V1ASS and s s,

Strategic direction, if 2

European Waters (the AUTOSHIP project) on the topics of applcatie

Output: 223

terminology and definitions for MASS, as well as safe coexistence actontobeaken:  Paragapn 3
between uncrewed MASS and crewed ships. | ' | _

MSC 102/5/18

Introduction and background

1 The AUTOSHIP project, the Autonomous Shipping Initiative for European Waters, is
an EU funded H2020 framework project with grant number 815012 that responds to the
European Unions' need to shift a significant amount of cargo transport from roads to sea,
possibly using autonomous shipping.

2 The project has developed and validated five key enabling technologies for
autonomous ships and retrofitted these onto a general cargo ship and demonstrated
autonomous and remotely controlled operations at Technology Readiness Level 7 — in real

BV M &O fu I Iy i nvo Ived operational environment.

3 The project has carried out research on topics such as:

in this IMO input paper submission 1. definitions and terminology for MASS

A A A 2. risk assessment methodologies and safety assurance frameworks for MASS:
d
with the European Commission -
MASS-ISWG 2-INF 2 docx %E%}
™
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Ny FEDERAL PUBLIC SERVICE

Mministry of Infrastrucrure | Maritime and sll™mmy MOBILITY AND TRANSPORT

¥ and Water Management

of the Netherlands CoaStg uard Agency

REGIONAL AGREEMENT

Py
a Sjefartsdirektoratet DANISH MARITIME
/) Norwegian Maritime Authority AU THORITY

MEMORANDUM OF UNDERSTANDING (MOU)
UK, BELGIUM, NETHERLANDS, NORWAY & DENMARK - 04/2024 THE EPARTIENTFOR ThAoPORY 40 MARIM: e COASTGAARD

AGENCY OF THE UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN
IRELAND

AND
THE KINGDOM OF BELGIUM
AND
THE DANISH MARITIME AUTHORITY

The Department for Transport and Maritime and Coastguard Agency of on oo OGO CPERATN O
the United Kingdom of Great Britain and Northern Ireland, the Kingdom

of Belgium, the Ministry of Infrastructure and Water Management of the .

Netherlands and the Danish Maritime Authority have signed a t”gﬁ":‘?r%::s‘frgf St

an provide an oppo rt ntytn afely support this open-sea operation,

and unmannes d
call for action hy Governmenus to make tesls and trials posslnle not only
seas but also xclusive aconomic zones and the high seas. Smart

Whilst work to regulate autonomous lechqclogles continues at the Intemational

n m d m f U d d 1 n M U 1 h h 1 m h Maritime Organization {IMO), collaboration between North Sea countries provides an
M e O ra n u 0 n e rsta n I n g O ) Wlt t e a I tO en a nce onportmnyrtgoamake cper allo}ns moreeﬁecl ve | nl v interim and build pcp the IMO's
work on Interim Guidelines for MASS Trials (MSC.1/Circ. 1604} as published in 2019,
I I b . f . I ° . h . d f I d . . I There |s a need for (chmrmms te act o keep pace with comr ne cial development:
companies have already announ ced their plans to undertake operations in the North

co a o rat I o n o n a CI Itatl ng t e I n c re a Se u se o n ove Iglta Sea, wilh concrate plans lo sall commercial aulomaled ships on the Norh Sea.
Governments have started to develop and implement guidance and fla'n&woms o
address MASS cpcmmns domesnnauy bu t h se vary between countries and require

technologies and autonomous systems on board ships. sgreemen - st artorl msion. Te Eaopeen Comrisn

Tma.' of Maritime Aulormrme IS SJrface SPNps (MASS) (2020) to ald and faclitate
Member States of tha European

With this MoU, the signed nations have agreed to share knowledge
regarding ongoing activities, and efforts are made to involve other North
Sea countries.

https://mobilit.belgium.be/en/publications/memorandum-understanding

https://dma.dk/news-archive/2023/september/the-danish-maritime-authority-enters-a-new-north-sea-cooperation-on-promotion-of-digital-technologies-and-autonomous-systems-on-board-ships



https://mobilit.belgium.be/en/publications/memorandum-understanding
https://dma.dk/news-archive/2023/september/the-danish-maritime-authority-enters-a-new-north-sea-cooperation-on-promotion-of-digital-technologies-and-autonomous-systems-on-board-ships

NORWEGIAN MARITIME AUTHORITY

Guidance in connection with the construction or installation of automated
functionality aimed at performing unmanned or partially unmanned operations

RSV 12-2020 - 08/2020

This Circular describes the documentation requirements and principles applied in the
administrative processing of ships that are to be autonomous, and fully or partially

remotely operated.

1. Preliminary
Design

2.
Analysis of preliminary
design

3
Analysis of final design

4. Performance approval
tests & analyses

1.1 Concept of operation - CONOPS

1.2 Pre-HAZID

1.3 Safety philosophy

1.4 Design philosophy

1.5 Operation and maintenance philosophy

2.1 Updated Pre-HAZID with associated
2.2 Risk analyses/assessments

2.2 Gap analysis

2.3 HAZID and risk assessments

3.1 HAZID and risk assessments

4.1 Failure Mode and Effect Analysis (FMEA)
Test requirements

+
]
rl'\“
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Norwegian Maritime Authority
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Norwegian Maritime Authority Circular - Series V

Mo RSV 12-2020
Dmes 27.08.2020
[
O Josrnal Mo F020/37328 1 SOMSIKS
E - Appilcatie undl Maximum 31 Decernber + 5 yesr
E supersedes:  NfA
s
Raterence to:  Act of 15 Fabru ;2@ \lo ela \ato ship safety
and = ¢ 1 o

Guidance in connection with the construction or installation of
automated functionality aimed at performing unmanned or partially
unmanned operations

1. Introduction

This Circular describes the documentation requirements and principles aLpled in the
administrative processing of ships that are to be aute nad fully or partially remotely
operated.

awtonomous, and fully or partially remotely operated ships must hold the same level of safety
as conventional ships. Theretore, such ships will be assessed based on the degree of autonomy
and remote operation in addition to the legislation already applying to the ship type {passenger
ship, cargo ship, fishing vessel etc.)

The Nor n Marilime Authonly's Cirodar conssts of 2 sedes, series R: Regulations. Acts and Convenlions and Series ¥: Guidelines
nanlarp au Tons.

https://www.sdir.no/en/shipping/legislation/directives/quidance-in-connection-with-the-construction-or-installation-of-automated-functionality-aimed-at-performing-unmanned-or-partially-unmanned-operations/



https://www.sdir.no/en/shipping/legislation/directives/guidance-in-connection-with-the-construction-or-installation-of-automated-functionality-aimed-at-performing-unmanned-or-partially-unmanned-operations/

* Ve, .. o

UK - MARITIME AND COASTGUARD AGENCY Maritime and

Coastguard Agency
& -
.t ebelint e
The Workboat Code — Edition 3 -11/2023 e bl
The Safety of Small Workboats and Pilot Boats - a Code of Practice P il i st
Edition 3
A vessel intending to operate as a Remotely Operated Unmanned Vessel The safety of small Workboats

and Pilot Boats - a Code
of Practice

shall meet the requirements set out in Annex 2 in addition to the relevant
sections of the Code.

Annex 2

Remotely Operated Unmanned Vessels

This Annex provides additional requirements to be complied with for a Remotely Operated
Unmanned Vessel of <24m Load Line Length operating as a workboat. Vessels intending
to operate as a Remotely Operated Unmanned Vessel must comply with both this Annex
and the main body of the Code.

https://www.qov.uk/qovernment/publications/the-workboat-code-edition-3



https://www.gov.uk/government/publications/the-workboat-code-edition-3
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FRANCE - DGAMPA REPUBLIQUE

Direction Générale des Affaires Maritimes, de la Péche et de I'Aquaculture FRANGCAISE

24 mai 2024 JOURNAL OFFICIEL DE LA REPUBLIQUE FRANCAISE Texte 41 sur 120

Decree no. 2024-461 (24 May 2024) : regime applicable to autonomous Décrets, arrdtés, circulaires
vessels and maritime drones

MINISTERE DE LA TRANSITION ECOLOGIQUE
ET DE LA COHESION DES TERRITOIRES

° Décret n° 2024-461 du 22 mai 2024 fixant les modalités d’ appllcatmn de I'ordonnance n° 2021-1330
Re u ato r se a rat I o n etWe e n L] du 13 octobre 2021 relative aux conditions de navigation des navires autonomes et des drones
° maritimes et portant diverses dispositions relatives aux navires professionnels
NOR | TREM23268960

* MASS with a specific case-by-case authorization regime for maxi 2 years P cora s, st e 0 o s conecite, oo s

chefs des centres de sécurité des Havires, pmﬁnun\ maritimes, o i fves du
armateurs e des gens de mer, usagers.

n e o . . L Objet : le décret est pris en application de Uordonnance * 2021-1330 du 13 octobre 2021 relative awx

L] m a e r u n m a n n e m a rltl m e ro n e W |t a S | m | | e r'o C e u re conditions de navigation des navires autonomes et des drones maritimes
Entrée en vigueur : le texe entre en vigueur le lendemain de sa publication au Journal officiel de la Républigue
frangaise, a Uexception de Uarticle R. 5271-1 qui entre en viguewr dix-huit mois aprés la publication du décret.
.\-Uﬂl‘E‘ h- décret Y mw part. dé encadrer et aweriser la navigation des drones maritimes et des navires
éi al drr 13 ociobre 2021 dont il est pris pour application. Sent ainsi prévas la
définivion, h' régime, la procédure d'enr: rement, Uidentification, le conrdle de sécurité, les sanciions et la
des opéi s des drones S agissant des navires awlonomes, les conditions d'exploitation, ¢
1" o, ® . . régime d’autorisation, les visites de mise en expérimentation et le statut du personnel opérant ces navires sont
précisés dans le décret w 84-810 modifié afin d"intégrer ces navires dans le régime de droil commun. D autre part,
maritime arone Is 4 jioating surjace or unaerwater crajt operatea remotely or Fe el permet de metire & Jour e ddcret 7 84. 810 prdeiden précisant I vegime d nspection €t de cortfeation

des navires professionnels.

Référence : Uordonnance n* 2021-1330 du 13 octobre 2021 relative aux conditions de navigation des navires

by its own operating systems which meets the following cumulative conditions: e s o s e e consl e s L (g o s son )

Sur le rapport du ministre de la transition écologigue et de la cc
i

ion des terriloires et du secréiaire d'Etat
auprés du ministre de la transition u.ulu‘ ique et de I4 ml si ires, chargé de la mer et de la biodiversité,

* No personnel, passengers or cargo on board Y e i o i e oo 1 o, 4 Lo

Vu la convention du travail maritime (ensemble quatre annexes) de I'Organisation internationale du travail,
adopide J_Genuc le 7 1L"l'i-€.‘f 2006 : i . . I
[ ] A grOSS ton n age Of less th an 1 00 UMS du\;’:]]:n-ducuwe 2009/16/CE du Parlement européen et du Conseil du 23 avril 2009 relative au contrdle par I'Etat

Vu la directive {UE) 2015/1535 du Parlement européen et du Conseil du 9 septembre 2015 prévoyant une

.

» [ts overall length is greater than 1 meter and less than 16 meters _

Vu I'ordonnance o

et des drones maritimes ;

procédure d'information dans le domaine des réglementations techniques et des régles relatives aux services de la
. .
* [ts maximum speed is less than or equal to 20 knots Vi e cade e e olcctunts e
Vu le code général des collecti s territoriales |

tion, ensemble la notification n° 2024/0016/FR adressée 4 la Commission européenne
Vu le code E:en.:]. notamment son article R. 610-1 ;

Vu le code des relations entre le public et I'administration, notamment son article L. 231-4 :

* [ts kinetic energy is less than 300 kJ” VAl e e o, et e

2021-1330 du 13 octobre 2021 relative aux conditions de navigation des navires autonomes

la sauvegarde de la vie humaine en mer, & la prévention de la
pollution, 4 la siireté et i la certification sociale des navires ;

Vu le décret n* 97-1198 du 19 décembre 1997 pris pour I'application aux ministres chargés de la transition
écologique et solidaire, de la cohdsion des territoires et des relations avec les collectivités territoriales du premier
alinéa de I'article 2 du décret n° 97-34 du 15 janvier 1997 relatif & la déconcentration des décisions administratives
individuelles ;

Refer also to MSC 107/INF.12 - Report on the Regulatory Framework for MASS implemented in France

https://www.legifrance.gouv.fr/download/pdf?id=WydCEdeT6c6yTa 23yl-8M9p3J3zfaPlliu8ftLkzVE=



https://www.legifrance.gouv.fr/download/pdf?id=WydCEdeT6c6yTa_23yI-8M9p3J3zfaPlIiu8ftLkzVE=
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TWO LEVELS OF TECHNICAL OFFERS

APPROVAL IN PRINCIPLE (AIP) CERTIFICATE OF CLASSIFICATION
- Design review according to - Design review and surveys according to
Guidelines for Autonomous Shipping (NI 641) Rules Notes for USV (NR 681)

- Scope defined by the Applicant - Scope defined by the Rules

] e
iy £ "
e RF
[ES o]
uUsSv
B8~ JULY

Guidelines for
Autonomous Shipping

Approval in Principle

APExS-AUTO

., Ltd.
e
Ref: AIP CO-2020-0058945 I'@ |
Matinn & Gffshar LY !
Farle La Dafents Cades - Frasce Rav 2 - 14 March 2002 [HUNEAL
[ vERITAS |

hitpa:imaries-cHanor berasusefas.com'z e

Since 2018 From July 2022



NI 641 — CONTENT

General

Scope & definitions

General requirements about Safety & Security
Rules & Regulations

Risk and technology assessment
Risk identification and mitigation for autonomous ships

Functionality of autonomous systems

Minimum level of functionality for essential systems
Goal based recommendations

Reliability of autonomous systems
Recommendations on design and level of performance
Quality assurance methodology

1828
| BUREAU |
VERITAS

GUIDANCE NOTE NI 641

Guidelines for Autonomous Shipping

SECTION 1
SECTION 2
SECTION 3

SECTION 4

GEMNERAL
RiSK AND TECHNOLOGY ASSESSMENT
FUNCTIONALITY OF AUTOMATION SYSTEMS

RELIABILITY OF AUTOMATION SYSTEMS




DIFFERENT DEGREES
OF AUTOMATION

The concept of autonomy contains varying degrees — and the shipping industry
has yet to settle on a framework to define them. At Bureau Veritas, we determine four degrees
of automation in our NI 641 Guidelines for Autonomous Shipping based on the degree
of decision making deferred from the human to the system.

A0

SYSTEMS
OPERATED
BY A HUMAN

SYSTEMS SYSTEMS SYSTEMS
DIRECTED DELEGATED SUPERVISED
BY A HUMAN BY A HUMAN BY A HUMAN

FULLY
AUTOMATED
SYSTEMS THAT
ONLY REQUIRE
HUMAN
INTERVENTION
IN CASE OF
EMERGENCY




DC1

AVAILABLE DIRECT
CONTROL

Crew available
aboard, ready to
take control in case
of warning or alert
but they may be not
at the control
station.

ABOARD

DIFFERENT DEGREES

DISCONTINUOUS
DIRECT CONTROL

Monitoring
and control may
be discontinuous
during a short
period. Crew always
available at
the control station,
ready to take
control.

ABOARD

FULL DIRECT
CONTROL

System is actively

monitored
and controlled
at any time.

ABOARD

OF CONTROL

AVAILABLE REMOTE
CONTROL

Operators available
in the ROC*, ready
to take control
in case of warning
or alert but they
may not be at the
remote control
station.

ik

RC2

DISCONTINUOUS
REMOTE CONTROL

Remote monitoring
and control may
be discontinuous

during a short
period. Operators
always available at
the remote control

station, ready

to take control.

ROC

RC3

FULL REMOTE
CONTROL

System is actively
monitored
and controlled
remotely

at any time.

)

DIRECT CONTROL

"ROC: Remote Operations Center

)

REMOTE CONTROL

[ BUREAU |
| VERITAS |



APPROVAL IN PRINCIPLE (AiP)

At the request of the designer, shipyard, manufacturer and/or owner,

BV M&O may propose an Approval in Principle (AiP) based on the content of the Guidance Note NI641.

The purpose of the AiP is to confirm the feasibility of a project and to identify any critical points with regard to the
recommendations of the NI641.

The AiP may be delivered based on a minimum documentation.

The conclusion of the AIP is to include the list of actions, documents, studies and analyses to be carried out
further.

When a flag is involved, it is mandatory to get at the beginning of the AiP process
a written statement of the flag specifying:
- the deliverables expected by the flag
- the matrix "who does what" between the customer / the flag / BV / BVS

A dedicated project management should be set up for each AiP process, in particular when a flag is involved.




AiP — DOCUMENTS TO BE SUBMITTED

1828
| BUREAU |

Topic Plans and documents to be submitted

Classification Plans and documents to be submitted according to Society Rules in the scope of the classification of the
ship and relevant to the service notation applied for

Additional class Plans and documents to be submitted according to Society Rules in the scope of the additional class nota-
notations tions as specified in this Guidance Note, see Sec 3, [2.3.1], Sec 3, [4.3.1], Sec 3, [5.3.1] and Sec 4, [7.1.1]
Operational limitations | Details of parameters to which the crew or operators must refer for the control of the ship, see [2.3]
Identification Details of provisions for identification, see [2.4]
Interactions Details of provisions for interactions, see [2.5]
Automation systems Detailed specification of all automation systems, including:

e Specification of the Navigation system, see Sec 3, [2]

e Specification of the Communication network and system, see Sec 3, [3]
e Specification of the Machinery system, see Sec 3, [4]

e Specification of the Cargo management system, see Sec 3, [5]

e Specification of the Passenger management system, see Sec 3, [6]

e Specification of the Remote Control Centre, see Sec 3, [7]

These specifications should clearly specify for each function the distribution of roles and responsibilities
between the human and the system, see [2.6] and [1.8.2]

NI641 RO1 Oct 2019 - Sec 1 — Table 3 (upper part)



AiP — DOCUMENTS TO BE SUBMITTED

Topic

Risk assessment

Plans and documents to be submitted

Detailed risk assessment report including:

e Groups of functions considered, see Sec 2, [2.2]
e List of hazards considered, see Sec 2, [2.3]

» Risk analysis outcome, see Sec 2, [2.4]

» Risk Control Options considered, see Sec 2, [2.6]

Technology assessment

Detailed technology assessment report, it applicable, see Sec 2, [3]

Reliability Details of provisions for improving the reliability of systems including:
* General system design, see Sec 4, [2]
e Human machine interface, see Sec 4, [3]
e Network and communication, see Sec 4, [4]
» Software quality assurance, see Sec 4, [5]
e Data quality assurance, see Sec 4, [6]
e Cybersecurity, see Sec 4, |7]
Testing Detailed tests specifications and reports, including:

e Software tests, see Sec 4, [8.1]
e Simulation tests, see Sec 4, [8.2]
e Full scale tests, see Sec 4, [8.3]

All tests reports should include the targeted objective, the followed procedure, the expected results and the

outcome achieved

1828
| BUREAU |
| VERITAS |

NI641 RO1 Oct 2019 - Sec 1 — Table 3 (lower part)



CYBER SECURITY
ADDITIONAL CLASS NOTATION CYBER SECURE

7828
| BUREAU |
VERITAS

Concerning the cyber security, reference is made to the applicable requirements related to the assignment of the
additional class notation CYBER SECURE from Society Rule Note NR659, Cyber Security for the Classification of

Marine Units.

7.1.1 The computer based systems and networks should be
compliant with the applicable requirements related to the
assignment of the additional class notation CYBER SECURE
from Society Rule Note NR659, Cyber Security for the Clas-
sification of Marine Units.

NI641 RO1 Oct 2019 - Sec4—7.1.1

RULES ON CYBER
SECURITY FOR THE
CLASSIFICATION OF
MARINE UNITS

NRE58 - JULY 2024




RISK & TECHNOLOGY ASSESSMENT + FAILURE ANALYSIS

COMPULSORY in all cases
Risk Based Qualification of New Technology -
Risk Failure Mode Methodological Guidelines” NI 525
and EffeCt %)

assessment -—" ]

(RAZID) 'é'“ N (|A:R/|a||5yg:) IMO guidelines o=~
MSC circ.1002, T
1212, 1455 s

e

Appropriate preventive and mitigating risk reduction measures

Design, CONOPS, ...



Global service delivery
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PARTICIPATION

IN R&D
PROJECTS FOR
AUTONOMY

“y: AUTOSHIP

NN Autonomous Shipping Initiative for European Waters

SEAMLESS

Operational focus
Autonomy level

Area of operation
Rules & regulations

Shore operation

Infrastructure

Connectivity

Participation in major EU projects

- &
INLAND WATERWAYS BARGE

Transit, docking & undocking, lock navigation,
continuous operation

4. Constrianed Autonomous & Continously Unmanned

Inland Waterways

National Authorities and local governing bodies

Logistical and transport planning, monitoring, exception
handling

RIS (River Information System), VTS, Lock interaction

Near land possible use of mobile networks and shorter
range communication

_ bridge - high degree of automatic operations
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SHORT SEA FEED CARRIER

-

Transit, docking & undocking, cargo operation, fish farm
interaction, weather window

3. Constrained autonomous & Periodically unmanned

Open Sea
Flag state, Classification Societies, IMO

Route planning, monitoring, remote controlled operations,
exception handling, decision support

Local / Coastal VTS

Shorter range communication where available, otherwise
satellite communications

pieriand .=
anection

Jon 2. .=
anecH®i o
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. pul‘

*AUTOSHIP RCCs & MOSES STCS -» ROCs
*MOSES Remote Crane Monitoring = Port ROC
*AUTOSHIP KETs = Autonomous ships collab. w/
Automated stowage plan and Digital
Administration, operational issues within feeder
loop context,

NOVIMAR
VESSELTRAIN

MOSES AUTOSHIP

+*Autonomous cargo handling onboard +Autonomous ships - Key Enabling sLogistic system design with

& Remote Crane Monitoring Technologies autonomous ships and automated
«Autanomous manoeuvring and ~Remote Control Centres (RCCs) cargo handling

docking of large containerships & *Regulatory gaps & Policy *Standardized cargo units

Shore Control Station recommendations for *Digital connectivity |
*Policy recommendations for 555 autonomous ships Improved intermodal connections

*AEGIS logistics system & improved intermaodal
connections — Redesigned seamless logistics
system, port cargo handling for better
transhipment

*AUTOSHIP gaps & policy recommendations >
Regulatory gaps for IWT and 555, Policy
recommendations
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NEW SERVICE NOTATION USV FOR CIVIL & NAVALUNITS

Unmanned Surface Vessel (USV)

The service notation USV is assigned to unmanned
surface units.

The type of service is to be specified after the service nota-
tion.

Example: USV / hydrographic survey ship
Example: USV / minehunter

The scope of application and the requirements for the

assighnment of the service notation USV are given in the
Rule Note NR681.




NEW RULE NOTE NR681 USV - SCOPE
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» The scope of the service notation USV is limited to units with the following characteristics:
e unmanned surface vessel (ho human aboard)
* less than 500 GT
* built in steel, aluminium, or composite materials
* with the following degrees of automation, direct control and remote control as defined in NI641 Sec1 Table 1 & 2:
Al - DCO - RC3 (human directed, no direct control, full remote control)
or
A2 - DCO - RC2 (human delegated, no direct control, discontinuous remote control)
or

A3 - DCO - RC1 (human supervised, no direct control, available remote control)

» Underwater vehicles & non-manoeuvring units, such as drifting buoys used for scientific research are out of scope



NEW RULE NOTE NR681 USV - SCOPE
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NI 641 Sec 1 Table 1 NI 641 Sec 1 Table 2
! ) Authority ! . Location of
Degree of - Information | Information Action Legrese of control Human presence .
) Manned Definition R 0 make . control station
ALl o Aciquisition Analysis L initiated by
' decisions
Automated or manual operations are under DCO | Mo direct control
AD Human Yes human control. Sysbem Hur Hur H .
operated Human makes all decisions and controls all Human i A wian Di 0C1 Available direct Crew available aboard, ready to take control in case of warning or alert Aboard
functions. ”ELtl control But they may be nol at the contral station
— , contro
Human - Dhecision support: system suggests acthons. Syslemn P . ; - N - -
Al o i YesMo > s, dect IJ" ) Syster 0 Human Human DC2 CHscontinuous Monitoring may be discontinuous during a shaort period Aboard
S MDA TLRES GRCRIONE ARG AN Ll direct control Crew always available at the control station, ready to take control
System invokes functions - - - - - - -
Hurnan : - . DC3 | Full direct contral | System is actively monitored and controlled at any time Aboard
deleeated Human musi confirm decisions. Human Sysiem : ! !
g Human can reject decisions RCO Mo remole Mo operalor available 1o monitor and control remotely the system, ”
SYSEEMM INVOKES IUNCHIONS WITNOUL WaITINg, 11 control nor 1o take control in case of warning or alert.
I . - . - - .
Human - fuman reaction. - Available remote | Operators available in the RCC, ready 1o 1ake control in case of warning or alert
A3 } Yes/Mo | System is not expecting confirmeation System System Svstem System Remote JRCT | . R
supervised . ) . control But thew may be not at the remote control station
Human is always informed of the decisions contral
and actions, RC2 DHscontinuous Remotle moniloring may be discontinuous during a shon period RCC
System invokes functions without informing “ | remote control Oiperators always available at the remote control station, ready o take control
the human, exceqd in ca [ BMETREnCyY p - p .
Ad Full _ YogNg | E UMan, exceplin Case O EmErgency Systen Syaton Systom Svetom RC3 | Full remote control | System is actively monitored and controlled romotely at any time RCC
Auamalion Sysbem is mol NFKTHI'IE' confirmation. : :
Human s informed only in case of emergency 1) See also [2.8.3]: there may not be any integraled control station

Characterisation according to N1641 Secl Table 1 & 2

|A1 - DCO - RC3|= human directed, no direct control (nobody on board), full remote control

A2 - DCO - RC2 = human delegated, no direct control (nobody on board), discontinuous remote control

|A3 - DCO - RC1|= human supervised, no direct control (nobody on board), available remote control




NR681 — ADDITIONAL CLASS NOTATIONS REQUIRED

Sec 1, [4.2.1] Unmanned surface units assigned the service notation USV are to comply with the applicable requirements related to
the assignment of the following additional class notations, as applicable:
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a) for integrated bridge system: notation SYS-IBS - NR467, Pt F, Ch 4, Sec 2

b) for dynamic positioning with redundancy:  notation DYNAPOS AM/AT R - NR467, Pt F, Ch 11, Sec 5

c) for integrated machinery spaces: notation AUT-IMS - NR467, Pt F, Ch 3, Sec 4

d) for automated operation in port: notation AUT-PORT - NR467, Pt F, Ch 3, Sec 3 for civilian units

- NR483, Pt E, Ch 4, Sec 2 for naval units

e) for availability of machinery: notation AVM-IPS - NR467, Pt F, Ch 2, Sec 3 for civilian units
notation AVM-IPS1-(V) - NR483, Pt E, Ch 3, Sec 3 for naval units

f) for liquid cargo in bulk: notation CARGOCONTROL - NR467, Pt F, Ch 12, Sec 4

g) for liquid cold cargo: notation COLD CARGO - NR467, Pt F, Ch 8, Sec 4

h) for refrigerated cargo: notation REF-CARGO - NR467, Pt F, Ch 7, Sec 2

i) for cyber security: notation CYBER SECURE - NR659

j) for synchronous communication notation SYNC-COM-R - NR467, Pt F, Ch 4, Sec 3 (Jan. 2024)

k) for data centric evaluation notation DATA CENTRIC - NR690 (Apr. 2024)

Sec 1, [4.2.2] The applicable requirements related to the assignment of these additional class notations may be adjusted according
to the results of the risk and technology assessment (refer to NI641, Sec 2), the navigation notation, the operational limitations, the
possibility of external rescue, etc., in particular for small units, to the satisfaction of the Society and the Flag or Naval Authorities.



NR681 - MAIN SPECIFICS INTRODUCED IN THE RULES
COMPARED TO MANNED SHIPS

Main specific requirements taking account no human aboard — HULL PART

e Alternative arrangements may be accepted related to bulwark and guard rails

* Rapid and easy deployment of anchoring and towing arrangements are is to be demonstrated, even in the absence
of main power on the unit

 Number of openings are to be limited are to be kept to a minimum

 When required, closing appliances on ventilation openings are to be controllable from the remote-control station



NR681 - MAIN SPECIFICS INTRODUCED IN THE RULES
COMPARED TO MANNED SHIPS

Main specific requirements taking account no human aboard — SYSTEMS PART
* Required actuators shall not be fitted with manual means of actions only

* In case of loss of normal power source for the automation system, an automatic change-over to a continuously
available standby source shall be arranged

* Insulation level to earth, when required to be monitored, is to be available in the remote-control station
e Circuit breakers are to be controllable from the remote-control station

* Indicators & alarms that should normally be available in the control command room of the unit should be available
the remote-control place.

* Control and alarm systems shall have self-check facilities: in case of failure, an alarm shall be activated at the remote-
control station

e Bilge level alarm at remote control sensors
* Fixed fire detection and extinguishing systems shall be installed in all spaces of the unit
* No specific fire insulation

* Remote control available for inlets and outlets of ventilation systems



NR681 - MAIN SPECIFICS INTRODUCED IN THE RULES
COMPARED TO MANNED SHIPS

Main specific requirements taking account no human aboard — NAVAL UNITS

e Additional hazards in the scope of the risk analysis :
o ammunition explosion,
o blast and recoil effects of weapons,
o temporary or permanent communication blackout due to discretion imperatives

 For ammunition storage, temperature and temperature gradient detection information shall be reported to the
remote-control station



1. The international statutory context for MASS & USV is still
under construction

KEY

MESSAGE

2. Two types of technical offers may be proposed:
. AiP based on NI641 for MASS
. Classification based on NR681 for USV




[ BUREAU |
| VERITAS |

Point of Contact

Ramona.zettelmaier@bureauveritas.com
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