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Terms of reference ToR 1= the of the goal-based mass instrument
(MASS CODE), based on annex 1 to document MSC 107/WP.9
3 Taking nto account the comments and decisions made at MSC 107, the Group was
instructed 1o 9 Taking into account the the Grou the

1 continue of the goal-based
n-rulr-'l(lAASSCu'b) h-.ammnmmuscmwwpn
taking into of Group in document

107/52, MSC 107/5/3,

MFI MSC 107/INF. '|| MSC 107/INF 12, IISC 107ANF .14 and
ANF .18, and the preéminary conclusions of MASS ISWG 2;

2 consider the common mmmmmn
Scoping Exercise (MSC.1/Circ. 1638, section 5), focusing on the
high priority items (MSC._1/Circ. 1638, paragraphs 6.11.1 10 6.11.3);

3 if required. develop POSIIONS ON any COMMON issues for submission 10 @
Jomnt MSC/LEG/FAL Working Group in the future;
4 mmmdummscmuwmm
a view o ships at
future stage:
5 mummwmmmmn
chapters of the draft
non-mandatory goal-based MASS Code.
) provide a verbal repot (by the Coordinator) 1o MASS-JWG 3 and
MASS ISWG 2. and
T Submit @ written report 1o MSC 108.
4 In this regard, the C: Group o convene
remoate meetings. as necessary, Iwm -\uﬂ.hm-ﬂdhm
of reference and further the development of the MASS Code.
Method of work
s SmecMSCloT the Group h its work through via amadl
and, by the Cox . by “Virtual meetings® as authorized by
D‘SC101
6 As by the C the Group re m of “sphnter groups” of

volunteering Member States and international
medwdhtil&rh(u-ww

T by the C: the C of the Group gave a verbal
mleMmemdsmwwhwmw
in its work output of MASS ISWG 2.

8 The foliowng paragraphs grve more detail regarding the work of the Group on each
element of s terms of reference (ToRs)

TMISCI10BMSC 1084 docx.
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A be non-mandatory but developed such as to facilitate its eventual transfer to
& mandatory code;

2 be supplementary to e instruments (not “standalone”) and only
‘address matters that are either not addressed In existing instruments or that
require altemative approaches due 1o the nature of the MASS mode of
operation:

3 be goal-based and take account of the Genenc guidelines for
WO Goal-based Standards (MSC.1/Circ.1394/Rev.2) and the
be considered when drafting /MO mmm.(r-nlumnAnoaqnnmd

4 ‘acdress the impact of autonomy on crtical “funcbons” rather than attempting
10 address the ship as a whole.

10 In its further development of the Code. the Group used annex 1 to
document MSC 107)WP .9 as a basis while taking into account the:

1 outcome of the GBS Working Growp at MSC 107 as shown in
document MSC 107/WP.11;

2 prelminary conclusions of MASS ISWG 2 as shown n
document MSC/ISWG/MASS 2/WP.1: and

3 ‘additional documents from MSC 107 as ksted in its ToRs.

1" As instructed, the Group aiso ook INto consideration the common potential gaps
and/or themes identified during the Reguiatory Scoping Exercise (MSC.1/Circ 1638, section 5),
with focus on the high prionity items.

12 The Group continued the Sevelopment of chapters of part 3 of the draft Code using
the * spanter groups” as directed by MSC 107. whila other volunteering Member States took
chapters of parts 1 and 2 of the Code. The developed
Chaptars of the Code were suteequently crcuaied 10 e whole Group for comment and
agreement before being inchided in the draft shown in annex 1 10 this report.

13 The Group also enlisted the services and expertise of the Chair of the MSC Goal

and that they were editorially on the same level

14 M should be noted that the lext of the drafl Code, as shown in annex 1, is the latest
version prepared by the Group at the time of submission to MSC 108 and is without track
changes or ather markings. unless considered necessary. In addition, an editorial change has
Been made to subdivide all parts of the Code (not just part 3) using the term ‘Chapter with the
number further updated. as necessary

TMISCI10BMSC 1084 docx
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20 CHAPTER 1 PURPOSE. PRINCIPLES AND OBJECTIVES
Only minor editorial adjusiments have been made 1o this chapter.
2 CHAPTER2  APPLICATION

WMMUMMMMWWI”NW il s rocognized that there
is a need for further and was of the opinion that. in

Mhmmhmummmw
the apgplication provisions should not appear in the Code itself but that. for the non-mandatory
Code, they should be included in the resolution, and, for the mandatory Code, directly
in SOLAS.

2 CHAPTER3 CODE STRUCTURE AND RELATIONSHIP TO OTHER IMO
INSTRUMENTS

Further development should be based on the output from MASS ISWG 2 and the subsequent
work of the Comespondence Group.

1'MSCHOBMSC 1084 docx
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2 CHAPTER4  TERMINOLOGY AND DEFINITIONS

While some minor editorial were made, p did not work ively on this
chapter. mtmm-mkmm‘-mmnhumnnmmmm
as the Code is further developed. It was noted that, in the further development of terminolagy
and definitions, consideration should be given 10 document MSC/ISWGMASS 2/INF 2,

24 CHAPTERS  APPROVAL PROCESS

This is a new chapter. which was added in recognition of the need for a structured approval

proposed process it is felt that those approval, and Administrations, will be able to
work in cooperation to ensure that all aspects of safety, security and environmental protection
are adequalely addressed

25 CHAPTERG6  CERTIFICATE AND SURVEY

The Group noted the existing text in the report of MASS ISWG 2 and the inclusion of the new
chapter 7 on Approval Process. The Group was informed that Belgium et al. may submit &
proposal to MSC 108 on 'Concepts on the Management of Remote Operations’
Considering that there may be potential overlaps and interactions between chapters 7 and 8,
and the potential proposal from Belgium et al, the Group decided not to progress its work on
chapler B at this lime and proposes further discussion al MSC 108

Part 2 - Main principles for MASS And MASS functions
% CHAPTER 1 OPERATIONAL CONTEXT

This chapter has been subject 1o further development in order 10 structure i in a way

appropriate to a chapler in this part of the Code and introduces lerms such as Operational

Envelope, Acceplable Risk Condition, Degraded State, and Fallback State along with a figure
thy and between them.

7 CHAPTER2  RISK ASSESSMENT

Further development should be based on the oulput from MASS ISWG 2 and the subsequent
work of the Correspondence Group.

29 CHAPTER 3 SYSTEM DESIGN PRINCIPLES

This chapter has been further developed and divided into 12 subsections covering
Safety-Centric Design, User-Cenlric and Infuitive Interface, Robusiness and Reliability,
Adaptability and Flexibility, Redundancy and Fault Tolerance, Scalability. Security and
Cy and Ei = Data and
Quality. ity Testing and
29 CHAPTER4  SOFTWARE PRINCIPLES

and Ethical and Transparent Design

urther development should be based on the output from MASS ISWG 2 and the subsaquant
Mdnecmmu&un
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30 CHAPTERS  CONNECTIVITY

This chapter has been developed together with the chapter on Communication in part 3, and
by the same splinter group. Given that the distinction between the terms ‘Connectivity’ and
‘Communications’ is not ciear enough, this chapler is structured maore in line with the chaplers
in part 3. Consideration should be given 1o whether these two chapters should be merged and,
if 50, whether such merged chapter would belong in part 2 or part 3 of the Code.

i CHAPTERS  ALERT MANAGEMENT

Further development should be based on the output from MASS ISWG 2 and the subsequent
wark of the Comespondence Group.

2 CHAPTER7  HUMAN ELEMENT

Development of this chapter, and associated chapter 12 in part 3 of the Code. has not
Wmmmmm mnumm-usmm and in the
re-established Comrespondence Group, if agreed, more progress could be made.

Part 3 - Goals, fi a and

k<) The chapters in part 3 of the Code have undergone considerable revision through the
work of the ‘spiinter groups' and with the additional support of the Chair of the MSC GBS
Working Group, but the individual chapters of part 3 of the Code should be seen as being at
different stages in their development with some being very advanced while some are in a less
daveloped state.

34 mmmum:mhmﬂmmm
chapters regarding links and overlaps, of level, use of

layoul. elc. mmmnmmmwmmnmm

can be seen in annex 1 to this report.

ToR 2 - consider the common gaps and/or themes identified during the
Regulatory Scoping Exercise (MSC.1/Circ. 1638, section 5), focusing on the high priority
items (MSC.1/Circ.1638, paragraphs 6.11.110 6.11.3)

k) ummmhmuhmuhmuhmu
volunteenng Member States g selected chapters of
the Code, r-mmgmmmlnsc1m1w ms)mﬂm
necessary.

into consideration, as

ToR 3 = if required, develop positi on any issues for o a Joint
MSC/LEGIFAL Working Group in the future

36 As instructed, the Group considered whether it could identify any common |ssues for
submission 1o a Joint MSC/LEG/FAL Working Group in the future and with a view to developing
positions on any identified ssues. During its work, the Group did not identify any such common
Issues thal were not already being taken into consideration by the Joint MSC/ILEG/FAL
Working Group.

1 WS OBMSC 1054 docx
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ToR 4 - limit the of the MASS Cade to cargo ships with a
view to the of o ships at a future stage

k1 Some delegations expressed the opewon that the Committee should consider
extending the application of the MASS Code 10 passenger ships immediately after the

MASS Code is approved and that, given the functionally-oriented nature of
the MASS Code. it should be possible to use the developed for cargo ships to
regulate autonomous passenger ships in terms of the same functions.

38 However, as instructed, the Group limited its de of the

MASS Code to cango ships, while taking into account, omynlu-umnppmmﬂlmll

stage. its polential fulure applcation to passenger ships.

ToR § - the work by which Member States and
selected chapters of the draft non-mandatory

goal-based MASS Code

38 MWWMSCWT wammmnwwinwyﬂupf‘d
States and

wolunteering Member
chapters of part 3 of the Code. mmnudwmum.nmm-z
Proposal of next steps in the development of a goal-based instrument for MASS

40 Regarding the ongoing work on development of the Code, and with the expectation
that the MASS Working Group and the MASS intersessional Correspondence Group will be
re-astablished at MSC 108, the Group agreed to propose that consideration be given to

w m.,musws)nnwmnumwm-m
work on MASS, bearing in mind that the ¥ MASS Code to
be finalized and adopted at MSC 109. nmmumlswcmwmamp
proposes that they be held on the following dates:

1 MSC MASS ISWG 3: 9o 13 Septamber 2024; and
2 MSC MASS ISWG 4: 25 to 29 November 2024

a1 If the requ ISWGs are the Group furthes proposes thal the
Correspondence Group, which is expected to be re-established at MSC 108, provide
each ISWG, in tum, with the, then, cument status of its work and, in retumn, any output

would provide an interim writlen report to ISWG 3.

1 'MSCOBMSC 1084 docx
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Proposal of terms of reference for MASS WG at MSC 108

43 The Group

o the C: the yment of

mmsswm&npnuscms wngmmnuwd-monlmmmym

1

further develop the draft non-mandatory MASS Code, using document
MscwmtRlomolncwumemonmumuu
basis, and talng into account submissions made to MSC 108, as
appropriate:

consider the outcome of the third session of the Joint MSC-LEG-FAL
Working Group on MASS (JWG) and, if time permits, consider and identify if
there are additional common issues that should be submitted to the JWG ;

consider the involvernent of sub-commitees in the further development of
the MASS Code;

updale the road map for developing a goal-based code for Maritime
Autonomous Surface Ships. based on amnex 15 to document
MSC 107/20/Add.1;

develop draft terms of reference for:

A the inlersessional Comrespondence Group on Development of a

goal-based instrument for Maritime Autonomous Surface Ships
(MASS); and

2 MSC MASS Intersessional Working Group 3 on Development of a
goal-based instrument for Maritime Autonomous Surface Ships
(MASS); and

submit & written report to the plenary by Thursday, 23 May 2024.

Action requested of the Committee

42 The Commuttee is invited 10 approve this report, in general, and, in particular 10

1

note the progress made by the Group on the development of the
International Code of Salety for Maritime Autonomous
Surface Ships (MASS Code) (annex 1);

consiger the proposal for the of wo MASS
Working Groups, on the dates proposed, 16 meet the tight time schedule for
the completion of the work on the non-Mandatory MASS Code
(paragraphs 40 to 43). and

wmuwwmwmum&swm
Group to further the work of of the araft
Code, with the torms of 31 43)

1'MISC/10BMSC 1084 docx

MSC 108/4
Annex 1. page 1

ANNEX 1
DRAFT INTERNATIONAL CODE OF

SAFETY
FOR MARITIME AUTONOMOUS SURFACE SHIPS (MASS CODE)
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PART 1 INTRODUCTION

CHAPTER1  PURPOSE, PRINCIPLES AND OBJECTIVES
1.1 Purpose
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CHAPTERE®  ALERT MANAGEMENT

61 Goal

62 Functonal Requirements
63 Expected Performance
CHAPTERT  HUMAN ELEMENT

71 Roles and responsibilites

72 Manrng

73 Training

74  Human-Machine interface (including transfer of responsibiity)

PART 3 GOALS, FUNCTIONAL REQUIREMENTS AND EXPECTED PERFORMANCE
CHAPTER 1  NAVIGATION

CHAPTER2  REMOTE OPERATIONS

CHAPTER3  COMMUNICATIONS

CHAPTER4  SUBDIVISION, STABILITY AND WATERTIGHT INTEGRITY
CHAPTER S5  FIRE PROTECTION/SAFETY

CHAPTERG  LIFE-SAVING APPLIANCES AND EQUIPMENT
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PREAMBLE

1 Existing IMO have been on the basis that the ship
uihm.l-iamlwidnwﬂnqmbmnihwwwlﬂ-vmw
required to ensure safe, secure, and sound

2 The ever- g use of in the op: of ships, along with the

norms regarding on board manual intervention and control as [contained)
[Mmmmmmm

3 In facing these challenges it is recognized that some aspects associated with MASS
addressed

are not adequately or fully in SOLAS or other IMO instrumants and that
G s of MASS to alevel
of safoty that is-aeq fo-thal expacted of ly operated ship.

4 This Code addresses the functions needed for sale, secure, and environmentally
sound operations of MASS insofar as they are not adequately or fully addressed in
other applied IMO instruments, while ensuring that required safety levels are

when

remote or of kay
functons.
L8 Tris Code Is intended as 10 other IMO such as SOLAS,
and provides a for remololy and
operation of key functions.

8 The safety principles and objectives of this Code reflect changes in the operational
ﬂnnumammnmmmmmmmmofm
control and .mmwdwmmmmmﬂnmmmnkwm
and through miigatio

T This Code has been developed based on the Genevic guidelines for developing IMO
Goal-based Standards (MSC.1/Circ 1384/Rev 2) and the Principles to be considered
when drafting IMO instruments (resolution A.1103(29)).

8 [The provisions of this Code should be o remolely
or functio fo handle other functions.]

] [This Code takes into account that certan operational functions may be controlled
from a location, or locations, remote from the MASS and addresses necessary
aspects of such Remote Operations Centres (ROCs).]

10. [Enhanced automation does nol qualfy a ship as a MASS. Thamfnmrh
distinguish a MASS from a shipilhl ol
remote operation technology augmenting or replacing functions peﬂmmdby
seatarers on board invoived n conducting of controlling these ship functions |

1 WISCHOBMSC 1084 docx
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PART 1 INTRODUCTION

CHAPTER 1 PURPOSE, PRINCIPLES AND OBJECTIVES
11 Purpose
The purpose of this Code is to provide an interational regulatory
control and autonomous operation of key functions and ensure safe, secure, and
environmentally sound MASS operations. The Code further aims 1o support the safe adoption
and integration of new technology for ship operations and provide for consistency of approach
to the design, build and operation of MASS.
12 Principles
This Code is developed on the principles that it be

a) supplementary lo any applied base instruments, such as SOLAS, and only address

MASS issues as far as they are not adequately or fully addressed in the applied base

Instruments.

b} holstic 10 ensure the objectives, aims and principles of the IMO base instruments are
maintained whils! also enabling the MASS functions and operations lo be addressed
across afl instruments,

c) goak-based and matters at the level,

d) WMWhMIm-hmmmb

o) Mmmmmoﬂlmhﬂmmwmww
in the deployment of new technologies

13 Objectives
In achieving its Purpose, this Code is intended to:

a) prevent relaxation of the level of accepted standards for design. construction. or
operation and ensure a level of safety expected of a conventional ship;

b) m-mhmwmwmmmmw
v-wd-u autonomously

whether certain functions are remotely controlled or
c;muhmwmmnmm secure, and
sound in pel g th functions in all defined conditions:
d) mwuuwh‘ of reg barriers 10 new
novel application of remote control or autonomous technology on ships.
@) M*Iunm and e Human Control] of
MASS operation or MASS functions |

CHAPTER2  APPLICATION

mmwmnwmnmmmlmmmmm
any ROC(s) r-'- l’-
mm‘ rh-m it that direct ! with ng
]

1 WS OBMSC 1054 docx
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CHAPTER3 CODE STRUCTURE AND RELATIONSHIP TO OTHER IMO
INSTRUMENTS

This Code addresses the functions nesded 10 obtain sale, secure and environmentally sound
operations of MASS as far as they are not adequately or fully addressed in other applied IMO
instruments and is therefore intended to be Y 10 those IMO

The structure and intent of the Parts of this Code are:

s Part1: ion covering malters lo be in the of the
Code

= Pan 2: Technical principles applicable in all cases when applying this Code 10 autonomous
of remolely functions. These principlas and requirements should ba met as part
of any approval and certification

s Part 3. Goals,

ramotly oparated functions wmmmummmmm

CHAPTER4  TERMINOLOGY AND DEFINITIONS

For the purposes of the Code, uniess expressly provided otherwise, terms used have the
defined in the following paragraphs. For tarms used, but not defined in this Code,
the definitions as given In the 1974 SOLAS Canvention, as amended, shall apply

Note - Foltowing feedback from multipie delegations, i is felt that certain terms are inchuded
which are not required as they are either copied or defined already in other IMO instruments
and do not add value. Therefore. any terms in italics indicate those which are defined
eisewhere may be removed af a later stage.

41 Administration
means the G of the State whose flag the MASS is entitied to fty.
[4.1 bis Alarm - to be defined |
[4.11er Alert - o be defined |
42 [IAnnunciated] [Annocunced) failure

annunciated faiure is one which fals “actively’, i.e., in such a manner as to inform crew of
the failure by virtue of system generated cues such as visual andior audible notifications,
warnings, and alarms. (RBAT)

or
[An annunciated failure is the situation when a failure is accompanied by information 1o the
andior

43 [Approved
A means ap by the J
a4 [Automated) [Autonomous) functions
h means parts of the system that may be automated

mlaummmmmnmmm [Note - Automated systems was
proposed instead of functions but consensus was on functions al this time.]

or

1 'MSCOBMSC 1084 docx
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Autonomous functions are functions (or WM)Mmmnmm
open-ended environments with high levels of
perceive, leam, mm(uwmmmmr-nw|
to unforeseen changes in the environment. (Denmark proposal from 1.2 (Application)).]

45 [Autoratic

ic means or that, under specified conditions. can function
without human control. (RBAT)]

46 Autonomous

2 MASS system which, under certain
Mnmwwnumwm without human
assistance. (RBAT)

ar Autonomous Navigation System

o autonomous navigation within a defined or higher envelope. It also should
include the possibility of remate control. (MSC 107/5/7))

48 {Cargo Ship

Cargo Ship means any [full or

‘semi-displacement] ship which is not a passenger ship, a ship
of war and troopship, for] a ship which is nat propelled by mechanical means, a wooden
ship of primitive build, for] & fishing vessel or a mobile offshore drilling unit. (2008 IS Code)

[4.80is COLREG

COLREG means the C ion on the for g Colisions at
Sea (COLREG), 1972

49 [Company
wavmuwmdhmmwm”awmawmuh
manager, or the bareboal charterer, who has ly for of the
ship from the shipowner and who, on assuming has agreed fo take over
all the duties and respor on the y by the MASS Code |

410  Concept of Operation (ConOps)

CanOp the
would be part of the certification of a as MASS.
4.11  [Control function

‘Control function means actions performed by humans or software for the accompiishment of a
functional goal (adapted from IEC, 2000).]

412  [Control action

‘Control action means the it analysis of decision-making.
amdmmmdumd-mnm;

1'MSCHOBMSC 1084 docx
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4.12bis. Degraded state

Degraded state means a [« ion] in the normal which can
result in a fallback state.

413 Fadure

Failure means the termination of the intended behaviour of an element or item due fo fault
manifestations. (MSC 107/5/T)

Failure means the loss of the abiity of an item to perform the required (specified) function
within the limits set for its intended use. (RBAT)

4.13.bis Fallback response

Fallback response means the actions and procedures 1o entar into, safely stay within, and
eventually recover from, a predefined faliback state.

414  Faliback state

Fallback state means a desk state that can be entered through a fallback response when
It is not possible for the MASS with its autonomous or remote-controlled ship functions to stay
within the operational envelope

415  Faull

Fault means an abnormal condition that [may cause a reduction in, or loss of, the capability of
a functional unit to perform the required function] or [can cause an element or an item to fad),
(MSC 107/57)

416  Functon

Function means a group of tasks, duties and responsibilities, as specified in the MASS Code,
necessary for MASS operation, safety of Me at sea, [security of the vessal] or protection of the
marine environment.

417  Functonal analysis

alysis the i dlluﬁmuﬂorﬂomlanllayﬁlmwiﬂ\ruwth
available ind other o provide the basis for determining
mnmmu-wmmmric 2009]

418  [High-Speed Craft

High-speed crafl (HSC) means a crall capable of & maximum speed, in melres per second
{mvs). equal to or excesding: J.7-P0.1667 where: V= displacement commesponding to the
design wateviine (m3). (2008 IS Code)]

419 Human-Automation intevaction

Mmmmmmammemmmwu
affected by, controls, and receives from while
(Shevidan & Parasuraman, 2006)

420  [Human Element

Human Element means the between the systems and the human
involved in the operation and management of MASS. rrh-hdnlhulﬂ

amongst others. include cognitive

teamwork. decision-making training for human as well as

MSCI0BMSC 108-4. docx

MSC 108/4
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guidelines and best practices to ensure that these factors are adequately addressed in the
design and operation of MASS. ]|
[4.20bis Human Machine Interface (HMI) - 1o be defined.)

421 In service ing. under remote under remote jon; need to
cover in dry dock [ready 1o operate]) - 1o be defined.

422  (internationai Convention on Maritime Search and Rescue
International Convention on Maritime Search and Rescue (SAR), 1979, as amended |
422  (international Safety Management (ISM) Code

mmmuswcmmummmcmu
the Safe Operation of Ships and for Pollution Pre as adopted by the A as may
be amended by the Organization |

[intolerabie risk means the level of risk at individual and societal level that would be higher

than ALARP (As Low As Practicable) assessed during the design [of ConOps for]
[Mission] of MASS ] (Indka proposed from MSC 91-16) ]

424  [MARPOL

MARPOL means the for the of Pollution from Ships, 1973,

as modified by the Protocol of 1978 relating thereto as amended by the 1997 Protocol.]
425  Maritime Autonomous Surface Ship (MASS)

Maritime Awtonomous Surface Ship (MASS) means a ship which, 1o a varying degree, can
oparate independent of human interaction.

426  [MASS Onboard Crew

MASS onboard crew means a master, other officers and onal staff ¥
be present] on board a MASS )

427  [MASS Remote Crew

MASS remole crew means a remole master, femole operators and responsible persons
mwmmmmmnummmm
operation.]

428  Master/master of 8 MASS

Master fof 8 MASS] means the person having command of a MASS ship (STCW)

Key principles agreedirequirements of a master (location to be confirmed):
[-1 there should be a human master responsible for a MASS, regardiess of mode of
operation;

.2 such master may not need to be on board, depending on the technology used on
the MASS and human presence on board, if any; and

3 regardiess of mode of operation, the master of a MASS should have the means to
intervene when necessary.
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4 Several masters may be responsible for a MASS on a single voyage, under certain
conditions, and that only one master should be responsible at any given time (further
of what those are is required) ]

[4.280s  Minimal Risk Manoeuvre (MRM) - (o be defined if used in Code]
429  Msson

Mission means the commercial, political or public intentions which have contributed to and
justifies the vessel concepl development and operalion

430  [Mission phase

Mission Phase means the subdivisions of the mission typically characterized by a recognizable
Shilt in where the vessel is located in lerms of geographical surroundings, of the start and end
of one or more operations.]

431 Maigation

Miligation means a measure implemented 1o preven! unsale conditions or modes from
resulting in losses.

432 Matigation layer

Mitigation layer means a miligation capable of preventing a scenaro from procseding 1o
accident without mmmwuhMMMummdmm
mitigation layer associated with the scenario.

433  Modes of Operation

Modes of Operation means the condition(s) under which the functions of a MASS are
controlled, |.e. remote-control or autonomous with or without persons on board.

[4.33bis. Normal operation

Normal means ship within the Oy of a MASS, where
the ship is able 1o continue salling even al a degraded state |

[4.33ter [Operational Design Domain (ODD))
IWWW(ODOJIMB related
control modes and modes of operation under Mwmulmumm—
operated ship function is designed to operate, including all tolerable events)

[4.33ter Operator ladure]

Operator Fallure means a siluation where an operator either fails 1o take an appropriale action
or takes incorrect actions in a particular context that could be driven by numarous factors
including limited or poor-quali time to respond and a lack
MMW“D’WM“MRWW]

434  Operational Envelope

The Operational Envelope should provide ship's and and
ship-specifi and

435  [Organization

o means the Martime Oy !

[4.350is Quality of Service - to bs defined if used in the Code)
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436  Process

J:leugo;an;---ldm«mmmmmmw
(IEC. 2018)

437  Remote Control:

Remote Control Station means a system connected 1o MASS for its remote control.
(MASS-JWG1/WP.1)
mmmnmmnmumudaamm
equipment or the emergency source of power is located or where the fire recording or
fire control equipment is centralized.” (DOLMCQ“I-!!)
Control and

(Balast Water (BWMS) Code)
Control Station are those spaces in which the crafl's
(main displays and controls for u-ﬁdn!:ﬂhl!?)wlum

lookout are carried out.” (High Speed Craft Code)

Control station means a single or multiple position including all equipment such as
computers and communication terminals and fumiture at which control and monitorng
functions are conducied. (1ISO 11064-3)

Remote Control Station means a place from which MASS, or functions of a MASS can
be operated. A ROC may have multiple control stations within its facilties.’ (MASS
Code Remote Operation Section 3.2)

438 Remote Operator

Remote Operstor means a qualified person wnmuwtammu
amduhm-d.mssm-a—wowm

439  Remole Operations Centre

Remote Operations Cenire means a location remole from the MASS hat can operate some or
all aspects of the functions of the MASS.

440  Remote Master

Remote Master means a master who is in a Remole Operations Centre outside the MASS

44 Terms related to control: Control, g, strategic
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The following submissions have been proposed on these terms so far:
MSC 107/53
control mode: This is a working mode, by gy of

specific functions. Fm.upmmmmnmm-dminh
following paragraphs.

mmwmmmmummm-wmmwwm
mmw-ﬂum g mode, mu.ﬁunm
m Kk
nm hnnﬂunowmuﬂmlynmm mhaummmwum
1o inspect or trends in

Strategic control: An operator control mode with 1o issue fleet-wide that
WIM if appropriate, define specific functions o be used by the automatic decision-
making units

Tactical control: An operator control mode with operations to influence the conclusion made
by the automatic decision-making units of the autonomous ship for a particular purpose.
Tactical control includes, for example, changing the required minimum closest point of
mwwmuumummmwmmmmmm
of route itself, It can also be adjustment of a
technical alert level, Mmpmmm for example, the tima delay in actuation of
the bilge alarm.

Direct control: An cperator control mode with cperations 1o control & specific function or
parameter. Direct control means, for example, that the operator changes a waypoint that would
mumwhmm-mm ulh-m-ap-m:lslllch

and wTides the standby such as or pump
standby status.

RBAT (41h report)

Control: Purposeful action on of in a process to meet specified objectives (IEC, 2013).
Control function: Control actions performed by humans or software for the accomplishment of

nmwtmmmc 2000).

action.  Acquisition U information, analysis of infermation, decision-making, of
hvhl-!hﬂondﬂwnl performed as part of a control function.

Supervision: A role with an explicit responsibility 1o monitor system performance and detect
mmwmmmmmummmmmaf
cofrective responses

MSC 107ANF 8

Supervisory control - is a role with an explicit to monitor system

detect anomalies so that mmmmmmwmwmmm

corrective responses. An im Mmlsmhmmrymmmbohum

-hmmhmmlm(ﬂhﬂnﬂw supenisor has an

overriding suthonty of the control action
wausﬂmmmumwwm-manm

agent. The different categones of supervisory control defined in RBAT are:
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Active human supervisory control - supervisor intervenes at any stage based on continuous
monitoring
Passive human supervisory control - SUPErvisor INtervenes upon requests (e.g. alam)
Software supervisory control - software intervenas on demand upon continucus monitoring of
pre-defined parameters.

442  Remote Operatons - Tenm to be defined
443  [Risk Assessment

Risk means an in ling with ing the of
section 2 4 of this Code. |
[4.43bis Safe State - to be defined if used in the Code)

444  [SOLAS
SOLAS means the International Convention for the Safety of Life at Sea, 1974, as amended |
445  Sitational Awareness

The of Mh by mode of
operation because the details of situatic g on the subject for

which it is provided (crew, mmm-om;mu-hmwmw
(MSC 107/57)

means the elements and events with
respect to time or space, uwdv—m and the projection of their future
status (Endsley 1995). (RBAT)]

446  Software - term to be defined if used in the Code
447 [STCW Convention

STCW Convent the [= : of Training, C

and g for , 1978, as ]

[4.47bis Submitier

wammmmuammum responsibie for
and follow up of the approval

process.|

448  System

‘System means the functions o achieve one or

more staled purposes, |.e., M(EC !DIB]

[4.48bis  System Software - 1o be defined if used in the Code.|

[4.48ter  Systematc failure events:

Systematic Failure means an event that is the of i work

and may be introduced at all stages in the system lifecycle. ]

[4.48quart  Systemic failure

Systemic Failure means an event which occurs not only by the malfunctions of a distinct
component in the system but due to inherent deficiencies flaws or oversights in the system's
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structure, inchuding or among other various constitutive
elements of the system.]
449  Task

Task means a set of [control] actions taken to enable functions and perform operations. A task
may involve interactions with several different functions or systems, but also with humans.

or
[Task means a set of activities undertaken in order to achieve a specific goal. (ISO)]
450  Thrd parties

Third Parties means persons that are not involved in the operations but engaging with the
MASS, e.g. VTS, ports, pilots or other persons in the ROC for maintenance reasons, persons
in gistress, other vessels

451  [[Unannunciated)[Unannounced) faillures

An unannunciated failure is one which is latent or fails 'passively’, Le., in such a manner as to
not inform the crew of the failure by virlue of alerts, or the provided information is misleading,
incomplete, or not presented in dua time.]

452 Unsafe State

operaling owlside s operating envelope due fo
degraded performance (e.g., [faults or failures) or exceeded capabilties which, ¥ loft
unmitigated, has the

[funcorrected or] potential to directly cause an accident.] (RBAT)

453 Verification

[Venfication means the process of and ing that

maritime vesseds' design, technolk and -mmnmucm-m

m m and control mechanisms comply with or meet the
2]

mnﬂnly. q st forth by this Code.
454  Validation
[Validation means the process of aghly and inif
or criteria used in the context of requirements or
calculations |

CHAPTERS  APPROVAL PROCESS

5.1 Process description

A structured approval process should take place to enable tha MASS to obtain the required
including the related to for the intended

adequately assessed. mliﬁndldh’ﬂ.lﬂ!ﬁ-:ﬁlthhhlndwu
syslems are covered in the verification and validation step.

The approval process for MASS should be based on and follow the main principles of the
Guidelines for the approval of allematives and equivalents as provided for in various IMO
instruments (MSC.1/Circ. 1455) taking into consideration parts 2 and 3 of this Code. The level
of detail should be proportional 1o the complexity, level of novelty and associaled risk of the
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MASS and on whether the Submitter is applying for prelimnary or final approval and the
may vary

[The steps and documentation required in this chapter provide the general basis of the

general basis of the approval not

may be requested by the Adminisiraton. |
mmmuwnmumnmmn
llmdﬂllhssm ifi of relevant

by the
at the carliost possble stage so that the
mmmmnuumamm

The approval process should be conducted using the following steps:
Preliminary design developmant.

Testing. simulation, and other verification methods;

Final approval,

[Survey and Certification]. and

Operation.

52 Evaluation critenia

The basic principle for the evaluation criteria should be safety. environmental protection and

L

goals and functional requirements a
(-mmhmpa]dm&a) The evaluation criteria and an assessment plan
thereof should be agreed with the Administration.

53 Design and documentation requirements
For each approval step, and required by the i should
be and The various required in the approval process steps

are expected 10 be reviewed according o any possible design or operational changes and
added detadis. The approval steps do not need to be sequential, meaning that they may also
run at the same time.

The ConOps ( ibed in Chapter 2.1) base i approval process
and should be the basis for the assessment in each step.
531  Prelimnary design development
The following vessel-specific should be compiled and
;. Concept of operations (ConOps); as described in Chapter 2.1 of the Code.

design as deemed
necessary (o illusirate the main of the vessel and system
related 10 autonomous and remotely
3. High level risk assessment report. the objective of the high-level risk assessment is to

MSC 10874
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an iterative plwim- abmmmu—mmmhmm

5 ﬁﬁnlmlﬂmmh actions for the of the process
mmmummm-mmmumuumomﬂmm-nm
for & clear of roles In the approval process.

532 Prelimnary design approval

in [2.4) of the Coda should
The

of the preliminary design dmmuhmm-mmmnuy
elements of the project that prove the equivalence justification. At the end of this step
and possibly after more than one iteration, the design parameders of the systems and
system interaction In question should be clear enough 1o be able to determine
Wmmmmmmumuhmmwmmm

Nlhemdmlm"““ an ahgr between
and the risk analysis in terms of and
. The pi y design could be the
Safety philosophy
o Design philosophy
o Operation and maintenance philosophy
o Emergency response phiosophy
o General
o Systems and Equipment matrix
o ConOps [including OE| (updated)
3 & ‘While the iteration process of the project

advances, it might be necessary for the approval process to also submit relevant
drawings and information documents to clarify certain aspects of the design, especially
on issues that are found 1o be salety crilical (i.e. implying very high risk according to
the sk analysis). It is expected that such issues that need lo be demonstrated at a
more detailled level are issues where redundancy, fault tolerance or fail-safe
mechanisms need 1o be further explained.

4, Task allocation summary; A task and function should be
describing the distribution of functions and tasks between human and machine/systems.
in both normal, abnormal and emergency situations. The task allocation summary
should be aligned with the other design documents. There should be particular focus.
on the expected control actions performed, while especially n the case of human
mnmmmmhmmm

itive support.
S Awlwdbﬂu it is expected to be updated with each iteration especially when design

details and assumplions are decided and documented. Al the end of this siep the
approval basis should be a significantly more detailed document than the one
presented in 1.7.3.1

6. mepmmnmynmmnmmmm

from the At the end of the preliminary
wwﬁm it is not expected that this document wil cover all the applicable
prescriptive ns, however it would be beneficial for the detalled design approval
1o alfeady introduce as much detail as possible. This should be demonsiraled through
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a link between the risk analysis and justification on why design or operational solutions
are justified as being equivalent.

7. Verification and validation plan; The final step 1o the preliminary design approval is the
detailed defintion of how it is intended to perform verfication and vakdation (V&V) of
the systems and the MASS as a whole. The objective of the VAV pian should be 10

and remote will be verified.
for approval the ing:

» High risk functions and system components as they stem from the risk
‘assessment

o Boundary conditions and system safety requirements and constraints
related features upon which the protection of the safety critical
based

A VA&V plan should be

o Operational
o Ensure that no additional hazards are introduced during VAV

The V&V plan should also include a detalled tme frame including intermediate
mmmnmm Amﬂoﬂcmmﬂ-un
should be

fand thrd party
considered. lhmdhmmmhh-m&m“h
be set af this stage, an initial time frame may be accepled for a specific period lo be
agreed upon
8. Actions register; The actions register, as described in 1.7.3.1 should be updated
accordingly.

533 Testing and other verification methods
Testing and lion should be o the defined VAV plan and the
to

reports for the
documents. as well as the approval basis, the actions register and the VAV plan may need to
be updated accordingly. In the case that the V&V plan is reflecting an it
should be updated accordingly.

A high degree of with the and any g third
party is strongly 10 facilitate this approval step.
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534 Final approval

This approval step should follow the approach from MSC 1/Circ.1455. It is particularly
important to correlate the different components and systems that constitute the MASS in
consideration. In addition, this step should be used as a verification that the different steps
leading to the final approval are consistent and can be easdy verified.

w'lliﬂ“m'tdmm lesting needs 1o have been completed to demonstrate

the requirements n the Approval Basis have been mat. This evidence would typically include
the final Design Documents and the reports of activilies undertaken including a link 10 the
related item of the VAV Plan.

A y of the should be submitled. This summary should
d the ki vith the Approval Basis and include
the that ‘with the Approval Basis has been demonsirated.
Tbmmmwlﬁwwwwm—uﬁmmnmn
(e.g., training, address th

uuvwwmmmwmmhum -Service Documentation. Focus should be
put on any operational restrictions.

[535 Survey and cerification

Survey n as in 1,8 of the Code should be followed |
536  Operaton

G for 9 fety level age g the design approval may be imposed
on ship ion. Ay i itons should be ined during the approval
mwmmwm d and relevant parties.

If, during the phase, the initial

il systems and equipment are changed,
Le. any change in the ConOps, the part of the risk assessment with the changes
should be repeated. The extent of work needed will be dependent on the risk-based features,
the changes and the operation of the ship and may be decided by the Administration. For
example, in the case of a ROC with remote operators approved for the control of one vessel,
lm&mbwhwﬂmw%lammndwwm
same. 3

MASS may initiate uprdimlﬂ*l-b'inglmd Mg:mmlmmﬁxmdu
ship should follow [the interim certification process described in 1.8]. In addition, further
mitigation layers 1o the system that is being tested should be foreseen such as different modes.
of operation from the ones of the final design.

Table 1 provides additional guidance in relation lo the approval steps thal require relevant
documentation:
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Prefminary | Prefiminary | Testing and | Final |Survey  and | Operation
driign dew Gther aporoval | Certification)
deveiopment | appeowal | verifcation

methot

- Profiminary and high level only 7

# In case of changes in the approved conoept. assumgbions and conditions
CHAPTERE  CERTIFICATE AND SURVEY

6.1 MASS Cerfificate

Every ship 10 which this Code applies should have a8 valid MASS Certificate, ssued after an
initial or renewal survey.

[Every ship 1o which this code apples should be subject 10 the surveys specified for cargo
ships, other than tankers, in SOLAS, which should cover the provisions of this Code.|

6.1.1 The MASS functionality shall be subject to the following surveys:
1 an initial survey before the shp is put in service;
2 a renewal survey at intervals specfied by the Administration but not exceeding five

years; and
.3 a periodical survey within three months before of after each anniversary date of the
MASS Certificate.

1 MSCHHIBMSC 1084 doce

6.1.2 The surveys refermed to in 6.1.1 should be carried out as follows:

1 the initial survey should include verification and testing of the MASS functionality, to
mmmmmuwlmdum and

2 the renewal and and testing of the MASS
functionality, blﬂmhﬂlhﬂymwmhmqulmmdhm-

6.1.3 Tha periocical surveys should be endorsed on the MASS Certificale

The and recoeds of should be drawn up in the farm corresponding 1o the
madetls given in appendix [NN] to this Code. If the language used is neither English nor French,
the text should include a ransiation into one of these languages.

SOLAS Ch. |, reg. 6, 11, 13, 17, 18, 20 and 21 applies o Ihe MASS Certificale.
6.2 MASS ROC Certificate

Every Remote Operation Centre (ROC) to which this Code applies should have a vakid MASS
ROC Certificate, issuad after an initial or renewal survey.
6.2.1 The MASS ROC functionality should be subject 10 the surveys specified below:
1 aninital survey before the ROC is put in service;
2 arenewal survey at inlervals specified by the Adminisiration of the host nation but not
exceeding five years, and
3 a periodical survey within three months before or after each anniversary date of the
MASS ROC Certificate.
6.2.2 The surveys refermed 10 in 6.2.1 should be carried out as follows:

1 the iniial survey should incude 8 complele verification and lesting of the MASS
. 10 ensure that they comply with the requirements of this Code; and
2 the renewal and periodical surveys should include verification and lesting of the MASS
functionality, to ensure that they comply with the requirements of this Code.

623 The periodical surveys referred to in 6.1.1 should be endorsed on the MASS ROC
Centificate.

and records of should be drawn up in the form comesponding to the
maodels given in appendix [NN] to this Code. If the language usad s naither English nor French,
the text shall include a inlo e of these languags
SOLAS Ch. |, reg. 8. 11. 13, 17, 19, 20 and 21 applies to the MASS ROC Certificate. [with the
condition that the Is o be L as the of the host nation

of the ROC faciity (physical location). The MASS ROC Certificale may cover national
requirements of the host nation.

6.3 ISM Certification for MASS
Every mww-mdummwwamumm
M-Itd-.rlwml y aither

and thlmllhﬂﬂm.
wwwlmlnmmwmmmdmm
of Compliance (DoC) and Safety Management Certificate (SMC). Any operational procedures
specified for the MASS and/or ROC by Ihis Code. including walchkeeping arrangemants,
should be included in the ISM system of the MASS and /or ROC respectively
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The operation of the ROC should. to the satisfaction of the Administration, be included in the
1SM verfication and certification process relevant 1o a DoC for a company and should be
carmied oul by, or on behalf of, the Administration in accordance with SOLAS Chapter IX,
reguiation 4.1 and part B, paragraphs 13, 14 and 15 of the ISM Code.

The process for the issuance of the DoC should inciude at least one assessment of the ROC
during the period of validity of the DoC*, by the A by an
recognized by the Administration, or al the request of the Adminisiration by another
Contracting Government. The DoC shouki only be valid for MASS If expicitly indicated in the
DoC”, together with the indication of the ROC, # any, invoived in the opetation of the MASS.

The SMC for the MASS should be issued in accordance with SOLAS Chapter IX, regulation
4.3 and part B, paragraphs 13, 14 and 15 of the ISM Code. The SMC should indicate the ship
mwmumuhwbm-nm and the ROC, if any,
involved in the operation of the MASS.

The periodical verification of the proper fundtioning of the Satety Management System (SMS)
in accordance with SOLAS Chapler IX, regulation 6.1 should include all relevant operational
aspects of the ROC as jpractical and the This should
include procedures for ensuring cyber security as well as procedures for physical security,
mzl b * = o

6.4 ISPS Certification for MASS

Any MASS should be ISPS Centified according to the ISPS Code. The ISPS procedures may
be intograted with the ISM system, as long as the required confidentiality i cbserved. If the
ISM and ISPS systems are integrated, the approval process for ISPS [will] [should] follow the
procedures in the ISM Code and not the ISPS Code procedures.

6.5 Minimum Safe Manning Documents.

Both the MASS and any ROC operating a MASS shall be fumished with a Minimum Sale
Manning Dy (MSMD) o IMO AN04T(27) as and 1o the
satisfaction of the Administration.

The MSMD for the MASS may camy a total manning number of 0 (zero) and may reference
jpersonnel training and certification requirements as specified in this Code.

The MSMD for the ROC should be linked to specific or a number of specific MASS. As the
STCW Convention and Code does not apply 1o ROC, the MSMD for the ROC may include

The ROC may empioy a number of MSMDs dependent on the needs of the individual MASS
operated by the ROC. If the ROC operales under more than one MSMD, a MASS ROC Master
Plan (MRMP) for walchkeeping and other Lasks has 10 be approved by all Adminstrations who
has issued MSMDs covered by the MRMP. The MRMP may be part of an ISM System.

Footnotes

* Refer to paragraph 4.4.3 of Resolution A 1118(30) - Revised Guidelines on the
implementation of the ISM Code by Administrations

* Refer to paragraph 16.2 of part B of the ISM Code
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PART 2 MAIN PRINCIPLES FOR MASS AND MASS FUNCTIONS [AND
REMOTE OPERATIONS]

CHAPTER1  OPERATIONAL CONTEXT

mmwn-mmmnwwm
romatoly oparated

all aspects of
ship function{s) and the external environment that influences its operation.

umm-wdowmn(cm).momsm(oa
detailing the ship-specific of the MASS, a system-
specific Operational Design Domain (ODD|

dmmﬁuﬂlym nmmnwumuammmmmd
non-performance of sulonomous o remately operated ship functions, and the possible
Mode(sjof Operation (MoO) of the MASS during its voyage.

The ConOps, OE, ODD, faliback state and MoO should be part of the certification as MASS,
(N.B. Final location to be canfirmed)

11 Concept of Operation
The ConOps as the base document should be drafted to avoid threats to maritime safety,

MASS and ROC should take the ConOps into consideration. The ConOps and the associated
sk assessmant should ansure that al relevant nsks are addressed.

The ConOps should include of the Oy (OE) and the technical
design of the MASS and of the Remote Operation Centre(s) (ROC), i applicable, including the
connectivity and communication ines. The ConOps shoukd address the control. monitoring,
and intervention on board the MASS and at the ROC, if applicable, togethar with the integration
of humans in the operation.

The ConOps should be reviewed as and when there are hardware, software, operational and
management changes to tha MASS or ROC.

12 Operational Envelope

The O {OE) should the MASS' and
limitations and ship-specific capabilities and Emitations 1o indicate the condition in which an
autonomous or remotely operated ship funclion can operate safely in all operating conditions,
including all reasonably foreseeable degraded states

The OE should contain:
1 the definition of the MASS functions and conditions and its use case|(s):
2 the area of Including
conditions,
the of the

the description of operational kmitations at the different voyages stages:

the use and management of the modes of operation, including the division of functions
and allocation of tasks between humans and automation; and

& any other factors that have a significant impact on the operation.

e
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1.3 Operational Design Domain
The Operational Design Domain (ODD), based on the results of a risk assessment, shoukd:

A the and under which any individual aulonomous o
mwwuumz\d.msswwmw
supervision or I'Mu

2 include the n " o be before of

Wdhm;yi-ncm
-3 include the external environment and intemal conditions. such as system or equipment
mattunctions.

An aulonomous of remolely operated system or funclion should operate within ils ODD as
specified in the manuals of the system and related equipment and should be able to detect
whathar its current state of operation meets the ODD

The ODD should be incorporated into the OF of the MASS, as an inlegrated system of all
individual autonomous or remolely operated systems or functions of the MASS. If a single
autonomous of remotely operated system or function deviates from its ODD, this should not
nacessarily result in the MASS deviating from its OE. As long as the MASS as an integrated
system can continue 1o be operated within 2s O, the deviabon of an aulonamous of remotely
operated system or function from its ODD should be considered as [an Acceptable Risk
Condition (ARC) / a degraded state]

14 Falback state

In case a MASS is deviating from its OE. it should enter into a fallback state and take
appropriate action to avoid, as far as praclicable, any hamm to iife at sea. other ships,
infrastructure, or the marine environment until the MASS returns into its OE and the normal
operation of the MASS s restored.

Faliback states should be risk. in order to 1o avoid further
deterioration in the status of the MASS and increasing the threat fo ife at sea. other ships,
infrastructure, or the marine environment. Depending on the result of the nsk assessment,
more than one independent fallback state should be available at any time during normal
operations. Being in a fallback state should not result in an intolerable risk.

The conditions and procedure 1o enter into and recover from a fallback state should be
predefined.

The MASS should notify any crew and the operator when transitioning to, and operating in, a
fallback state. The MASS should in addition alert surrounding vessels, as appropriate.

Contingency plans should be established to address the case where there s further
deterioration despite the MASS enterng its predefined fallback state.
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Figure 1: llustration OE - ODD - ARC/degraded state - fallback1 5 Mode(s) of Operation

The MoO of a MASS may be changed for different phases of a voyage and procedures to
change from one MoO Io another, alang with the criteria for any such change, should be
described in the ConDps of 8 MASS.

The description of MoO should also identify.

8] which ship functions are autonomous or remotely operated:]

2 how these ship functions are allocated to different agents (human or

software),

how the affected ship functions are supervised, and by which agenis,

where the different agents are located (on board or remale); and

which ¥ roles (p ) are involved in performing the control
action.

e w

CHAPTER2  RISK ASSESSMENT

2.1 A nisk assessment should be conducted to ensure that risks arising from the use of MASS
functions, including relevant functions in ROCs, affecting persons on board, the environment,
and the safety of the ship are addressed. taking into account identified goals and functional
requirements, ensuring a level of safety 1o that of a ship. The risk
assessment can be conducted on MASS as a whole, andlor on the MASS functions. It should
also consider the ConOps (and its OE) of tha MASS. The risk assessment should address
relevant mitigation measuras. Should the risk assessment be carmied out on specific MASS
functions, the consequences on other ship's functions should be considered and mitigated.

2.2 Arisk assessment should be carried out by personnel with relevant expertise as required
by the Administration of the flag State (MSC.1/Circ.1212/Rev.1, Annex point 4). A Risk
assessment may be performed at the following stage. including but not limitad to:

1 MASS (including ROCs) and system design phase.
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2 after and i a major of the ship or of the OE or
mummmmmmmm.
2.3 Risks should be analyzed using suitable, N and iate risk
techniques.’ Risk pr of the
and remote-control fi s utilz: eff and g @ thorough
hazard analysis, conducting a mitigation and] analysis, evaluating the identified

2.4 The adopted miti should take into ion single failure events, but
also foreseeable events within the OE of the ship that may influence the performance of more
m“wuhmmugmmmrundam-msm
features should consist mainly of P layers, including fallback
states. The number of such mitigation layers should be proportional to the risk. The
assessment should ensure thal hazards are elimmaled wherever possibie through inherently
safe design and hazards that cannol be eliminated should be miligated as needed, with the

details of hazards and the means of mitigating them being fo the of
the A ion. The effecti of the Gati adopted in the risk
assessment should be verified ing to the and plan n
(razm
Footnote:

'mmuscncrcussmlecnso:lmoma = Risk assessment lechniques and Risk
assessment hhuﬂﬂl’ﬂm IEC 61508 Parts 1 to 7 - Functional safety of
safety; STAMP (MSC 107/INF 2), RBAT (MSC

107/INF 8 - EMSA/RBAT).

CHAPTER3  SYSTEM DESIGN PRINCIPLES

In addition 1o complying with relevant rules and ing and s
specific function of the ship, mmmmmnmw
[requirements) (prnciples).

3.1 Safety-Centric Design:
Systems should be designed lo minimize risks 1o the ship, crew, cargo, and marine

3.2 User-Centric and Intultive Interface:

Interfaces should be intuitive, user-friendly. and designed to serve the needs and capabiities

of the operators.

["“Mbedww_., pri bﬂl’- i between
and MASS. mmﬂmmﬂmw

MhmhMle
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3.3 Robustness and Raliability:

1 Systems should be robust and should hmnmﬂnmmummm
conditions, including diverse maritme
2 nmmmmmmmmmmm.ﬁnmwm
the upto
intervals.

3.4 Adaptability and Flexibdity:

Smllmmmhllmnmhdmmmmh tasks, and user
requirements, and allow for updates and y technical
and regulatory updates, and future needs.

3.5 Redundancy and Faull Tolerance

A should to maintain functionalty in case of
component failures incuding systemic or systemalic failures.
2 Systems should be designed to handle and recover from falures and continue
operating al a reduced level (fall back state).
3.6 Scalabilty:
It should be ensured that systems design are scalable, allowing for expansion or updates as
technology advances or operational needs change.

3.7 Security and Cybersecurity:

Sacurily measures 10 protect the systems on the MASS and the ROC should be incorporaled
to prevent unauthorized access and cyber threats.

3.8 Energy Efficiency and Environmental Consideration:

design should be i aiming to reduce the environmental impact and the
Whmﬂ(mmmnq)dmnmmmmum
3.9 Data Management and Quality:

Efficient data management systems should be incorporated to ensure data accuracy, integrity,
and quality [and design systems to leverage data for enhanced performance and decision-
making].

3.10 Interoperability:

Ensure compatibility and interoperability with systems, devices, applications, and technologles
should be ensured.

3.11 Testing and Vakidation

meumwmwrnm-mm-mummmqn
and inthe

[3.12 Ethical and Transparent Design:
mmrmmmmmmmmmawm
decision-making. and maintain 18 y In system nd declision-making
processes |
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CHAPTER4  SOFTWARE PRINCIPLES

Thohla-inq wiciples should be i o that software, including Al and non-
mﬁ-ﬂm Mmﬂhu—dmhwd

w,qmnmscm- cluding the

of key functions.

The principles should be considered as part of the approval process. and this may be done

41, Proportionality

Software should have an explicit and well-defined operational envelope. The use of software

should nolt go beyond what is provided for in the concepl of operations and risk assessmeni(s)

should be used 1o prevent hazards which may resull from such uses

42 Safety and Security

Unwanted harm (safety risks) as well as vuinerabilities to external factors (security risks)

Mummmmmmnnmm)mm

the software’s operational e 1o prevent
mmmmumn-mhmnm ‘of the environment.

43 Transparency and Explainability

mmummwn-muumm and for all

decision-making should: allow users and

wumwmmnm its associated inputs, decisions,

and oulputs; allow users to challenge cutcomes. and ensure third parties know when they are

engaging with a MASS that is utiizing software.

or

A will be

possess an appropri ing
methods.

mmmmmm
the

mmm-ﬂ
mmmmummmwlw
proposal)

44 Accountabiity

should be 1o provide over the O and
indivi i ing, or ing software to ensure proper operation. Software
should be auddtable and to such and There should be

[govemance] mechanisms in place for oversight, impact assessment. audit, and due diligence
wmmﬂyhh“nmmbmh

or

[Govemabie. Software will be designed and engineered 1o fulfill their intended functions while
possessing the abiity to detect and avoid unintended conseguences, and the ability to
disengage or deactvate deployed systems that demonstrate unintended behawior.] (USA
proposal)
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45 Robustness
Safe and secure software should be enabled through robust frameworks. Software should

m]ﬁmdmmmumm.-mumm-nm
life cycle within that domain of use.

[Reliable. Autonomous capabilies will have explicil, wel-defined uses, and the safety,
security, and effectiveness of such capabilities will be subject 1o testing and assurance within
those defined uses across their entre life-cycles.) (USA proposal)

46 Human Oversight and Determination

Software should be designed and developed to ensure people managing MASS operations.
can exercise meaningful oversight, ncluding the abilty lo verily decsions when required.
Humans should have the ability to interpret appropriate context, prevent or minimize risks, and
contes! decisions that impact the safe, secure, and environmental sound cperation of MASS,

[Software should be designed and 1o prevent bias. and
of any kind. actons must be taken to mitigate unwarranted
discriminatory outcomes for individuals and groups 1o avold unintended bias.| (USA proposal)

CHAPTERS  CONNECTIVITY
51 mmnmmnnmdwmmmm

the MASS and ROC. To achieve this, based
on the risk assessment.

52 The infr for and its perf should be ap by the
anmﬂhhmmmlmnww.

53 The connectivity between MASS and ROC should be established using redundant
measures, mmmmwmmmmmnmm

gies [, M, fre y] crland service providers, as necessary according to
the ConOps.

54 The connectivity between MASS and ROC should be operated according to
appropriate Quality of Service (QoS) requirements.

55 The connectivity [connections] should be such as to operate the MASS safely using
mmdwm-ﬂmmw-\dmm or better. It should also
consider the (fog, wind,
rain, thunderstorm, swell, etc. )

56 The connectivity between MASS and ROC should continue operating at full capacity
even in the case of a single failure in the system for realizing the connectivity.

57 The data exchanged during in the connectivity with the ROC should be categorized
priontized mmmmwanauamwmw

higher priority to prevad on lower in case of de

MSC 108/4
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capacity. The pre-defined and i of nge of should

be included in the ConOps.

58 mmmhmumamwwn

" or ion of the main
mumuwm 10 & backup

through means in the Of dhnhpllhdh.hm-nﬂm

backup connections does nol meel the connectivity requirements, the MASS should enler a
Faliback state with alert 1o ROC untd the
mmmnmwnmw”mmmm

within the OE of the ship.

59 Connectivity including Computer Based System (CBS)* onboard MASS and ROCs
should ensure the integrity of transmitted data. At the same time, measures™* shoukd be taken
o protect the security of iransmitted data

* Refer to IACS UR E26

** Refer to MSC.1/Circ. 1639 and MSC-FAL.1/Circ. 3Rev. 2.

CHAPTER 6  ALERT MANAGEMENT
6.1 Goal

The goal of alert management is to enhance the handling. distribution, and presentation of
alerts for a MASS during normal operation and emergency situations.

62 Functional Requirements
Tomnummw NMWWM“
y to SOLAS this chapter.
FR 1 An alent 0 should be perf taking inlo account the ConOps
80 that the alert management provides:
.1 the means used Io draw the attention of the [human operator] to the ewstence of
abnormal situations;
.2 the means to enable the human operator lo identify and [address][understand] that
condition;

3 the means for the human operator and pilot to assess the urgency of different abnormal
situations in cases where more than one abnormal situation has to be handled:

4 the means to enable a human operator to handie alert anncuncements: and

5 the means to manage all alert related states in a distributed system structure in
consistent manner.

63 Expected Performance

EP 1 if practicable, there should be no more than one alert [per human cperator] for one
EP 2 The alert management should be able 1o handle all alerts required by performance
standards adopled by the Organization
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EP 3 The logical architecture of the alert management and the handling concept for alerts
shoukd pr pability the number of alers those on &

level (e.g. using system knowledge from redundancy concepts inside the ANS and evaluating
inherent necessities lor alerts against navigational situations, operational modes or activaled
navigational funclions).

EP 4 The master, wherever located, should be able 1o access the alertt management at all
times.

EP 5 The asudible announcement of alerts shoukd enhance the guidance of the human
mhnum—wﬁdnnmnm—mmﬁhnmmﬂunnmmh
the alert and presenting upon request the cause of the
for decision support, eg., mw-ummum.nnm-hm
acknowledged at the workstation where the collision avoidance function is provided

EP 6 As alerts can be displayed at several locations and lask stations, the system should be
consistent as far as praclicable with respect 1o how alerts are displayed, silenced and
acknowledged at any one task station

EP 7 Means of direct the pe g the MASS and any person
on board shoukd be provided

EP 8 In addition to alerts, alerts related to the of MASS
should be considered [including those required in Chapters of Part 3] such as:

A mm.“mwwnmﬂlﬂuhmﬁhmhﬂuﬂhﬁb

2 in case the ANS cannot make an collision avoidance

3 incase the ANS cannot control the ship appropriately (e.g., nsvdonlmlllurvhnd-d
course and/or sel speed range).

4 in case the ANS itsell andior any other systems connecled to the ANS (incuding

sensors, actuators, and communication systems) have any abnormaliies or

‘degradation;

in case any conditions are about to deviate, or have already deviated from the

predefined operating conditions of the ANS;

in case the ANS (e.g., signal to whi P not defined);

nmmmmmmynhmﬂhhﬂmﬂdmnmmmmc

mwmmmdmnnm

in case roling excood p ibad limits;

nuuduwmmmnhmnmwwmnmm

o

~e

personnal;

10nmmemmmwmammmma
-11in case a detected or suspected cybersecurity breach.

EP 9 Activated alerts should only be audible and visible to human operators operating the

MASS emitting the alert.

EP 10 When an emergency alarm is activated, lnﬁu-imblrdmhumm
inchuding of the MASS
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CHAPTERT  HUMAN ELEMENT
71 General

wammmmm mmwunm
MMM“‘-

i “ompany, board a MASS, shore-
based ROC vl y bodies, g x and
other relevant parties.
Tommmmhommm(buhmmm
onshore), decision-making, living kd other
measures (i.e. training, practical skill spares
outfit, manuals, safety including guarding and personal

protective equipment (PPE), shore support).

Noting above, this chapter provides main principles and areas for a MASS and functions for
MASS operations to ensure that human element ssues are effectively addressed.

72 Human aspects
To comply with this chapler of the Code, the should be

721 Safe operation of a MASS is the responsibility of [the role of] a master. The master
should be by their [from the ship and the ROC] and relevant
parties both on board and ashore, which have compelencies 1o perform assigned functions,
provided by this Code, timely guaranteed by all-ime connectivity,

722 Roles and responsibilties [of humans] should be clearly defined. These assigned
functions. such as duties of Remote Operators should be established, as part of the MASS'
Safe Management System ;

723 The scope of [Human-Machine Teaming][Human-AutonomyMachine Teaming]
should be considered. This includes design and testing of the work system of humans,
technology and procedures 10 identify what can be provided 1o assist humans. Human
operators should also be involved in validation stages lo ensure reliability and safety of the
total System;
724 m&mmmmmmmmm
. (nofmal, and gency) and
mmdwwuhmdwﬂhw“ﬂmb
humans. The design reliability, trust and sustamnabdity
dhmmwmnmdmm((-umn
adding a new camera or sensor)j;

725 mmwnmmmuw Thlmdwmd-r

sam@mmmmw

726 C© about
resibence)].

should split human and machine
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727  Safety behavior for safe MASS op in a form of
mmnwmnmmﬂmﬁnmwlnmmm
73 C: ies, Training and F

731 : gical tools in shipping without providing sufficient

ﬁmhhmmﬂﬁﬁmlﬂdhmwmdhm This can
negate the potential benefits of the technology and even increase the risk of accidents or
inefficiencies.]

732 [Noting the Principles of the Code [(Part 1, zmmuummt-nlm

instruments are maintained ] this chapter provides tary]

competencies, mdmnm&\ghlnm-ﬂhnmmmlm.-dm

m.mss»w the roles and including role allocation
the autonomous or automated system and for seafarers and operators on both the

mssmaoc(n}

7.3.3 Remote Operator of 8 MASS should have competency and experience as officers

qualified in with STCW req . [The may allow

the Remate Operator who has eqt and n of the

Administration |

734  Supplementary competencies

Both seafarers on board a MASS and Remote Operator(s) shouki ba competent in areas
including, but not limited to;

1 having equal level of and as lsted
nuwmmnm(omldummss-mmm
2 having an appropriate level of technical skil fo be able to immediately take over the

3 mmnmmmwummmnmmﬂmnn
systems. the dangers of over-seliance on

MMI;
4 maintaining communication batween ROC and the MASS all the time of operation and
if communication is disconnected, Remote Operator should change over to the backup

i ‘system for of the MASS;
5 camying eping of the
for safe and sound and at ROC in with

Ihe instructions of recommendations rom manutacturer o provider of the syslems, and
nmwmmmammmmunﬁdh
equipment and repair of MASS;
lion systems; mmmdmss emergency and abnormal
‘operation response; vessel and ROC use of Al and
Remote Operators should be competent in areas including. but not limited to:

1 be trained to understand the information provided to them from onboard systems, the
origins of this information, and the system limitations; and

2 have an understanding of the different modes and system status that will be required
at different points of a voyage and receive training in the methods of transitioning
between them.

MSCI0BMSC 108-4. docx

MSC 108/4
Annex 1, page 33

3 [Administrations should consider clearty remote
mmmwmmmamcmnmmulm
of Competency’s / MASS Operator Endorsement] where appropriate.]

Supplementary Training and Famikarzaton

1 Training should be conducted using a blended i
of practical hands-on fraining and simulation-based scenarios. ‘I'f.i\glhouuho
structured 10 cover normal, and gency 10 the satisfaction of
the Administraton.

2 Training development should include the use of a Training Record Book and Remole

should maintan a record of their operational time that will provide a record

of experience and aid in the process of certification revalidation.

3 Both seafarers on board a MASS and Remote Operator(s) should be trained in areas

including, but not limited 1o,;

undertaking system specific training conducted by the manufacturer in addition to the

IS

ommmﬂﬁ“mumwu-m
operation and understanding on when and how to be supported by the System.

Remote Operators should be trained in areas including, but not limited to,:
1 mmwmdwwwmmnmbm
configure initial remedial steps,

. diagr

2 mmwnhmmm-dmsmh_mdnw—n
10 an incorrect or absent input. and the means by which they can revert to the base
level of control;

3 be by the - of markers of MASS Remote Operator
compelency n order o evaluale decision-making. siluational awareness. and stress
management skills, essential for effective and sale remole vessel operations.

4 Seafarers and Remote Operators of a MASS should be familiar with cperations of the
autonomous or automated systems, for which the seafarers are responsible, installed
on the MASS,

735 Manning/Crewing

Further progress by JWG needed to compiete high level text in this chapter.

[This chapler could cover both MASS and ROC.

MASS and ROC Operations include competencies at three distinct levels:

Support Level: The Support level is primarily focused on hands-on operation and preparation
of the MASS systems. Personnel may be on board of stationed at the location from which the
MASS is deployed, or in support roles in the ROC.

Operational Level: Concentrating on the day-lo-day operations cn board and including tasks
with remote of MASS.
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Management Level: Addressing the sirategic and managenal aspects of MASS & ROC
operations.

Crewing requirements, Crew Welfare and Mental Heaith
Ethical point of wiew., !.:mmmmmmmmmuum
Numbers, roles, skils and

W=

requirements.

Apphcable work hour kmits andlor rest requirements.

[Existing responsitilities and roles expected from seafarers and shore staff that have to
be kept. such as the duty to render assistance.

Redesign of the jobs of seafarers and shore staff to take account of new or changed
responsibiities, including support and maintenance of software-intensive systems, and

> on

dala analysis

.7 The cumulative effect of all changes on the safe and effective performance of seafarers
and shore stalf, such as situational awareness and Iraining.

8 MW&-MIW- Mm-qmmw

9 ship's safe

,‘Iocnmdllﬂnnwhlum

11Just Culture Protocols should be established 1o encourage the accurate and timely
reporting of issues, o prevent and possible 1
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PART 3 GOALS, FUNCTIONAL REQUIREMENTS AND EXPECTED
PERFORMANCE

Mmmmmmdnmotum melmh
fulfil the goal. and the Expected F (EP)

requirements.
A [ship] [MASS] should be & 1o mest a set out in this pan
when aither:
@) the ship's design and arangements meel all the expecied performances associaled
with that functional requirement. or
b) mnwndnmmaﬂmmmmmmm

[X] of SOLAS chapter [Y]. and any
mmdmwmhmwm

CHAPTER1  NAVIGATION

11 Goal

The goal of this chapler is lo provide for sale navigation.

12 Functional Requirements (FRs)

hm:umummmﬂnmi.tm‘mmwm
are

in this chapter,
13 Goneral
A MASS should comply with the following fu for in general
FRIB?“.MWNWNMASSMMW wm
and installed to maintain thesr fu under the ||
Operational Envelope (OE) of MASS.
EP1  The use of functions or tasks should not

wulﬂwdwm and

EP2  Inthe event of fallure of the ANS, the ship should be able to be controlied safaly by
operating the other installed navigaton system

[FR1.3.2All reasonable steps should be taken to maintain ANS and related equipment in
efficient working order [and must be seaworthy]]

14 Sub-functions for MASS navigation

A MASS should comply with the foliowing functional requirements of [FR 1.4.1, .2, .10 and
1], In addiion. any or  of the sub-functions below could be automated of remolely
controlled and the MASS should comply with the fi of [FR14.3-
9] respectively cormesponding lo the sub-functions.

[-1 [Situational awareness) FR1.4.3- 5.
2 Route planning and determination for colision and grounding risk avoidance:
FR1.4.6; and

1'MSCHOBMSC 1084 docx

3 Heading, speed and track control: FR1.4.7-.9]
FR1.4.1 Voyage plan should be developed taking into account the following issues:

EP1  [The voyage plan should pravide the | person] with
[ that du 1o the salety of the
ship and persons [on board];]
EP2 (AN potential navig [and hydro gical] hazards (and
should be
EP3  [(Chars and [are I in with the latest
dd be

EP4  Comprehansive infarmation including OE [, ODD] and mode of operation should be
provided;

EPS [The voyage plan describing the [full] voyage from depariure to arrival should be
definable and updatable at any time; and]

EPS  [A voyage plan is an indication of proferred actions based on information avalable at
the time the plan is prepared; therefore deviation from the plan may be necessary based on
actual circumstances at the time the plan s executed.]

FR1.4.2 Means should be provided 1o ensure appropriate and correct voyage plan 1o be inpul
into ANS.

EP1

<aptiont>

[Responsible person] should verify that the voyage plan input into ANS is correct,

<option2>

The voyage plan input into the ANS should be verified.

[EP2

<option?>
:::Nsmmmmsﬂmmlgahlmswmmlwmpﬂmdwa

<option2>

It should not be possible lo activate the ANS without an approved voyage plan. |

FR1.4.3 When MASS is MASS able 1o monitor the followng
items:

EP1  static and dynamic objects of its sumoundings cn the surface of the sea in the vicinity
relevant to the safety of nawigation such as sea marks. other vessels and wreckage,

EP2  its own status such as heading, velocity, position and condition of each subsystem;

EP3  geographic information related to safely of nawvigation such as naufical chart
information; and

EP4  environmental conditions such as wealher, visibility and sea siate.
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FR1 4.4 [MASS)[ANS] should integrate all information obtained from FR1 4 4 to interpret and
analyze MASS's conditon while laking into account the hmilabons of the equipment and

FR1.4.5 Appropriate and accurate analysis of current and predicted vessel state, navigation
jpath, and external environment should be made available to [responsible person).

FR‘AGWMﬂmmm‘mﬂnmﬁmm]mm

all) and notfy other system andor the [responsibie
m]h-dmmmndmwm taking into account the following

EP1 Decisions and planning to amend course and/or speed should be both timely and in
accordance with safe operating limits of ship propulsion. steering and power systems. and
EP2  The route should be updated [as required] based on the latest [changes)inputs and
stuation]

FR147

accuracy based on the ship's manoeuverability over the
planned route [inchuding collision avoidance, berthing, un-berthing [and anchoring]] in order to
ensure appropriate control and actuation based on situational awareness and decision.
<Option2>

ANS should be capable of adjusting route compliance accuracy and sale speed according 1o
voyage phase considering information received from situational awareness systems.

FR1.4.8 Safe operaling limis of ship propulsion, sleerng and power syslems controlled by
ANS should not be excesded in normal operations.

FRquthm&dmwmnhwlmm
speed giving 1o the [ship's loading
mwmmmda’pmm-m

FR1.4.10 Proper reconds relating to navig should be stored y [and
at all times) in order 1o data that ummmm
investigations.

EP1  Records of the movements, activities and time relating 1o ANS should be maintained
at the same level as voyage data recorders.

[EP2  [in the case of MASS without crew on board.] records of navigational activities and
daily reports should be automatically stored on board and at the ROC as approgriate.)

[FR1.4.11
<optiont>

Iin case of MASS without crew on board, MASS should be capabile of transmitting and recaiving
information for navigation.
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<aption2>

In case of MASS without crew on board, A MASS should achieve the following EPs in order to
safely navigate by utilizing the services described in SOLAS Chapter V.

EP1 ice patrol service, vessel
traffic services, amnmmbnl Mwlnwnum]mwwmmﬁu
available [for responsible parson andior ANS)

EP2  Observed meteorological data, information relating 1o ship reporting systems, reports.
to VTS and danger messages should be reported automatically or by the ROC, as required.]

15 Overnde and fallback response
An ANS should be capable of the override and fallback response set out in the following
functional requirements.

FR151A | should be able rride ANS at any time of thesr own choice,
in accordance with the following requirements:

EP1 Mode switching 1o override should be a [single}[double] action operation;

EP2  Mode swilching 1o ovemide should be immediate on switching between ANS and
operator controlled; and

EP3  Means to remate override should be provided taking into account cybersecunty and
connectivity.

* Note: The concepts of *fallback” in following option 1 and 2 are different.

<optiont>

FR1. urnnumm.mmmmmmunummmmmmn

Mlm
uwwammmmlummmsmumlmh
an appropriate status untl the fallback response is completed.

FR1.5.3 In case MASS cannot continue normal operations, €.g. the crew/operator cannot
respond promplly to a fallback request, Minimal Risk Manceuvre (MRM), i.e. the action of
maving MASS to pre-defined Minimal Risk Condition (MRC), should be carried out, in
accordance with the following requirements:

EP1  The condition for transition to MRM and the content of MRC should be designed,
taking into account the CanOps and mode of operation of MASS; and

EP2  MASS should notify the person] and vessels promptly when
it transitions 1o MRM.

<option2>
Fm5zmmum5mmmunwmdwan-.m-mss:hwummm-
[pr il ] state in with the following requirements:

EP1  The condition for transition to the [pre-defined)[fallback] state and the content should
be designed, taking into account the ConOps and mode of operation of MASS; and

EP2 MASS should notify th person] and g vessels promptly when
state].

it the [pr
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* Note: to be transferred o other part or chapter
FR  Responsiiity for the safety of navigation should be clearty defined at all tmes.
FR The use of ANS should not endanger the safely of persons on board, the vessel or
[the traffic environment including] other vessels.
FR For autonomous or remolely controlled navigation, ODD of ANS should be
[clanfied]. in accordance with the following requirements], as appropnately taking
into account ConOps):

1 The ODD should include information on the
that relates to the [risk] assessment required for activation of the ANS,; and

2 ANS should operale within its ODD as spedified in the [ANS manual] /[information
material related to the usage of the ANS and related equipment].

3 ANS should be able fo detect whether the current state meets ODD.

FR
<optiont>

[Functionalitis related o [ensuring the safety of}safe] navigation should be maintained at al
timas and in such a way as to conform to the ODD, in accordance with the following expected

performance:
<option2>
related o within its ODD, should achieve an equivalent
wuwwnmwm
A The status of and software should be available at all
umes.
2 ANS should be by the andior recogr
ion [lo evaluate p n common tasks and lo
assess under [all ing ions defined by ODD){defined
conditions representative]].
3 TMMMNMMMWMWMM(I..
in the badge )}l place]. [D g on the degree of autonomy,

nmmmmmnmmmnmj.
[Manuals for the use of ANS]informative malerial related 1o the usage of the ANS and
related equipment] should be readily accessible af the ANS itself and in all the task

-

stations. status of ANS [(i system renewals. etc. )] should also
be accessible]; and
5 ANS that it property in case of
shutdown.
FR  HMI should be designed appropriately for all the
between the crew/operator and MASS.

FR Interactions between onboard crew and remote operator should be considered for
HMI design,
FR mmhmwmmmmm
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provider's documentations. .g. safety [manuals and rial
mmmmﬂnmwdmmwmlﬂdmm]

FR [Any] ANS operators should be trained for the use of the system.
(FR)  The ANS should be able to address conflicting input in a predetermined manner.

CHAPTER2  REMOTE OPERATIONS
21 Goal

The goal of this chapter is o ensure the safe remote operation of MASS [, or automated
functions thereol.] from a location which |s not on board the ship, taking into acoount the modes
of operation, the number of persons on board, and the total number of MASS that are operated
from the same location.

<option 2>

[The goal of this chapter is to ensure the safe. secure and effective remote operation of MASS
[, or automated functions thereof,] when duties and responsibilities for safe operation are
mh-mwc-w-{nocnmmmmhnudndmlm

the number of persons on board, and the lotal number of MASS that are operated from (he
same location.]

22 Funcbional Requirements:

In order to achieve the goal, set out above, the following functional requirements and expected
are emboded in this Chapter.

FR2.1: A [location/ROC] should be provided to ensure the safe, secure, and effective
operation of MASS [or the automated functions thereof] at any time whan they are in service.
A flecation/ROC] should have:

EP.1. facilities that are secure and protected from unauthorized access.

EP.2. means to enable relable connectivity and communication between ROC(s) and the

MASS, third parties and parsons on board.

EPJ. facilites to authorize access to, and sharing of, mnrﬂcﬂwn-lﬂw
required to MASS are wpliant with national and

regional requiremants.

EP.4, arangements, such that the faiure and [subsequent] recovery of the ROC would nat

result in an unsafe state or intolerable risk on or around the MASS in service [, including the

use of redundancy or enter a fallback state].

EP 5. validated and verified systems 1o support the effective operation of MASS.

EP6. sufficient and relevant qualified fin with M; of Safe

Op: of MASS

EP.7. facilites 1o ensure data and information used, produced, sent or received s retained in
reliable and tamper-proof storage and al a suiltable standard of data quality, and referring to

\ ] checks and tests for the ANS comply with the ANS the SOLAS tor Deta R
TWISCI108MSC 1084 docx TIMSCI108IMSC 108-4 docx
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FR22 A confrol station{s) should be provided to ensure the safe, secure and effective FR2.5 Software used in the control station(s). ROC and/or on board the MASS should be
operation of MASS [or the automated functions thereof). A control station should: and reman within the defined envelope 1o ensure safe,

[EP 1. have appropriate validated and verified systems to enable effective operation of MASS.

EP 2. provide sufficient and accurale data and information 1o enable the remole operator 1o
carry out their role(s) effectively.

EP.3. be fully s life with MASS [or the automated functions]
under its control

EP 4. be tested to installing and updating related on-board
equipment and devices have ap| y and

EP.5. ensure failure and recovery of the control station(s) would not result n an unsafe state
or intolerable risk. on or around the MASS, including the use of redundancy and back up
measures. [OR have mechanisms by which the control station can enter a fallback]

EPS. hWMWnnﬂu way that its location does not result in loss of control
or negatively affect the MASS.

FR2.3 Validated and verified systems and interfaces between control stabion(s) and the MASS
should be provided to ensure the remote operator can operate the MASS safely, securely and
. This will be by ensuring the remote operator is able to:

EP.1, keep a walch at sea or in port in g 1o the of g,

EP 2. send and receive sufficient and accurate information/commands effectively and securely

[EP.3. take all decisions necessary to ensure the safe operation of MASS.

[EP 4. know the status of the ity and MASS and whaere relevant
by third parties.

EP 5. know which sysiems can be controled, and the current control position is known and
clearly visible [OR have the location which is in control clearly visible]

EP.6. know of when conditions on the MASS in service of al the ROC deviate from the

EP.7. monitor the condition of of MASS and systems and, take
measures to prevent and/or rectify deficiencies when [alerted]jwarnings actuate].

FR2.4 The transfer of operation of MASS [, uummmmww
and secure to ensure no loss of safe This will by

EP.1. transfer and sy of all y i
station(s). ROC and the MASS

[EP 2. operation can be transferred safely and securely during failure andior recovery or an
emergency situation at the ROC or control station(s).

[EP.3. the control is not [provided][possibie] by multiple positions at the same lime and the
present control station is dlearty indicated both in ROC and on board the MASS,

[EP 4. when the operation i transferred there is no loss of control of the MASS.

is possible between control

1 WS OBMSC 1054 docx
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secure and effective operation. This will be accomplished by ensuring software:

EP.1is and gl its opt
&ummwmwwdmss

EP.2.is able to receive, mcognize and assist with the prioritization of emergency and non-
emergency situations, ocourring on board the MASS to enable the remote operator to carry
out their role(s) effectively.

EP Jis designed to ensure thal the remole operator is able to read and understand the
information transmitted to the ROC, in order to support safe decisions by the remote operator.

CHAPTER3  COMMUNICATIONS
31 GOAL

The goal of this chapter is to ensure adequate communication with all relevant entities (ships,
ROCs eic.)

32 FUNCTIONAL REQUIREMENTS

To achieve the above-mentioned goal, the fallowing fi and expes
performances supplementary to SOLAS chapter IV are ambodied in this chapter.

321 General

FR32.1.1 Measures should be taken to [ensure] [establish] that the communication
between the MASS and all relevant entities is achieved.
EP 1. The used in between the MASS and all relevant entities.

should not be limited to those used in GMDSS.

EP 2. The communication between the MASS and all relevant entities should consider cyber
security.

FR3212 The communication between the MASS and all relevant entities should meet
the following expected performance.

EP 1: Communication betwaen the MASS and all relevant entities should be available during
the voyage.

EP 2 The communication between the MASS and all relevant entities the external
actors/users should be reliable, stable, and secure.

EP 3: The communicalion between the MASS and all relevant entities should at all times
operate with a quality of service, lnduding errors, and
latency, sufficient to support the baty MASS and entities.
muwnmdmmummmmwhmwl

FR3.2.1.3 The communication falure of MASS should be monitored and an alarm with sound
MmlMMhMubMWMMwmm& The detai
means should be reflect in the ConOps.

322 Communication between MASS and ROC
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FR32.21 AROC should be able to communicate with one or more MASS.

EP 1: When ROC communicates with one or mora MASS simultaneously, these
communications should not affect each other

EPZ N ROC should snication with other MASS
thuﬂwhwmmmmmm

FR3221 AMASS may be communicated by one or more ROCs.
EP 1: MASS is controlled by only one ROC at any given time.

EP 2. If a MASS can be operated by multiple ROCs, communication conversion between the
ROCs should be not endanger safe operation of the MASS.

FR3223 For remole operated ships, communication with ROC should be performed
by ROC operators through the MASS.

EP 1: MASS should automatically transmil without delay the received external information lo
its ROC.

FR3224 As for MASS without qualified radio operator on, means should be provided
for ROC to communicate with automated systems on the MASS.

EP 1: Mass automatically transmits and receives relevant mformation and communicates with
ROC.

EP 2: Distress alerts of the MASS must be automatically generated onboard. The alerting

process must ensure that alerts are when alerts are avoided

(see resolution MSC 514(105))

FR3.2.2.5 The ROC should be capable of " aspects of

MASS, Mwmmwnoswumuw regardiess of the
between different ROCs should

umnmmmmmmm

CHAPTER4  SL STABILITY & WA’ Y

4.1 Goals

The goal of this chapter is to that the ion, stability, and ight integrity are
maintained as appropriate.

4 2 Functional Requirements
mm»mmw&lﬂunmnummem
(FR) and (EP) are in this

FR4.2.1:

Any automated/autonomous function for the control of intact and damaged stability should be
provided with an suparvising function. The action of the
supervising independent function shall be triggered by failures/events (*) of the stabdity control
system.

1'MSCHOBMSC 1084 docx
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EP.4.2.1.1: It should be able to monitor, control, and operate any systems (*) onboard that may
affect the stabilty of the ship.

FR422:

The functions. g functions, and functions carried out at the

mmm-mmummmlmummmmmmﬂm-{1

EP.4.221: Capable of continuously determining the ship's intact stability and assessing
survivability during operation.

EP.4.222 Capable of continuously control the loading conditions, the longstudinal and local
strength.

EP.4.22.2 Capable to assass the survivabiity of the ship in case of damage. to maintain the
ship, at all times is operating within the stability envelope as prescribed in the stability bookdet.
EP4223 wammmmm intact stability requirements if the
system has are not met.

EP.4.2.2.4: Able to bring the ship 1o the Fallback State upon activation of a crilical atarm related
10 the intact stability

EP.4.2.2 5 Able lo defect existing or prediciable stability fallures and raise alarms.

FR4.23 The supervising function, as the dedicated monitoring function, is explicitly

for ng sysiem p of the
wmwnmmm as well as olher faduresievents, and promedly
initiating corrective responses. |t shall achieve this through active oversight, relying on an
independent measuring system (provided with a comgrehensive array) of sensors.

FR424:
The stability control system and the supervising function should be resilient to single failure.
FR425:

The independent measuring system and sensors should be designed and maintained to
Mmmmmmmumwhwm subdivision,
and integrity is under all

FR4.26:

The independent measunng system and sensors should incorp
to ensure data availabiity in the event of component failure.
EP.4.26.1: Regular ion and

accuracy over time,

EP.4.2.6.2 Data from the measuring system and sensors should integrate seamlessly with the
supervising function and other systems.

EP.4.26.3: The system should alert operalors in case of issues with the measuring system or
sensors,

EP.4.2.6.4: The measuring system and sensors should be compatible with the ship's overall
stability and safety systems.

should be in place to ensure

MSCI0BMSC 108-4. docx
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EP4265 memmmm
and testing

FR 427
The stability control system should provide 1o prevent of the ship
in adverse sea conditions.
EP.4.2.7.1: Able 1o measure and of ship motions.
EP4.27.2 Able to detect when the ship's motions exceed predefined thresholds, triggering
alarms onboard andior at the ROC, while recording readings from the sensors.
EP 4.2.7.3: Adjusting speed and course from the ship and/or the ROC. in response 10 the wave

dinection to ensure comphance with predefined limits for the ship's movements.

EP 4.27.4: Able 10 predict the combination of ship's speed and course. under current weather
conditions, that may cause the ship to axceed the limits, and initiate approprate cormective
mitigation actions from the ship and/or at the ROC

(") Fooinotes:

= Events such as but not limited 10, alarms from ballast systems, malfunction of any stabiity
control system component, loading not according to loading plan, lost communication with the
stability control system and/or with the RCC.

- Systems ike e.0.. walertight doors (if any). valves, WM ballast watar and
anti-heel tanks. Rolling or

= List of all relevant applicable stability regulations, see cover notes associated to the chapter
34,

51 GOAL

The goal of this chapter is to ensure that fire-safety systems and equipment are effective.
52 FUNCTIONAL REQUIREMENTS

To achieve the above-mentioned goal, the followsng f [ana

performances | are embodied in this chapter.

FRS.1: A MASS should remain under control or enter a fallback state during and following a
fire event. This will be accomplished by ensuring:

[EP 1: The ship should be able to enter an approved fallback state following a fire in any single
fire compartment.

[EP 2: A fire limited to a single compartment not directly linked to the control of the ship should
not cause a loss of [navigational] control or lead to a fallback state.

FR5.2: Means should be provided lo enable detection, confirmation, and localization of a fire
incident.

EP 1: All alamms related 1o the fire safety systems shall be routed fo the control station.
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EP 2: Means for timely detection of a fire must be provided in all compartments with a fire risk.

EP 3: A human operator should be made aware of the detection and localization of a fire along
with the status of any actions taken by the fire protection systems.

EP 4. Aler a fire detection alarm is activated, means should be provided 1o confirm a fire which
are different from the original detection source.

EP 5 If alarm signals are not acknowledged, a secondary alarm should be automatically
activaled al the control station and throughout the ship

EP 6: After detection and confirmation of the fire, means should be provided to localize the fire
accurately. 50 that the most appropriate fire extinguishing means may be activated.)

FRS5.3: Means should be prowded to enable the appropriate use of fire extinguishing systems,
taking into account the possible presence of people.

EP 1: If a fixed fire axtinguishing system is present and its activation poses risks to onboard
humans, must account for human presence before activation

EP 2 The operation of the fire extinguishing system should not impede the possibility of
escape

EP 3: Fire extinguishing systems shail be able o be safely isolated for companiment access or
maintenance and shall provide onboard indication and warning of activation,

EP 4 Wnie operating fire extinguishing systems, the stability of the vessel should be actively
monitored.

EP §: Information and instructions in relation to fire safety shoukd be provided 1o any personnel
boarding the ship.

FR5.4: Means should be provided to assess the fire-fighting effectiveness during and after fire
EP 1: Means shoukd be provided to assess any smoke development during and after the fire,

EP 2. Means should be provided to assess the temperature development in spaces adjacent
to the compartment affected by the fire during and after the fire.

FRS.5: Means should be provided to enable the control of all active fire protaction measures.

EP 1: All active fire protection measures should be g Y allowing
deactivation. and status monitoring.

EP 2 Drills involving all relevant personnel should take place on regular inlervals including the
) ivation of fre . - . tesind
at ragular intervals

EP 3: Means should be available o automatically detect faulls of systems related to fire
protection,

FRS5.6: Means should be provided to faclitate an intervention from external fire responders.

EP 1: Procadures should be in place to transmit any relevant information and data to external
fire responders during and following a fire incident.

EP 2: Means of communication between the MASS and the external fire responders should be
ensured during and following a fire incident.
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EP 3: Access o the ship for external fire responders should be possible when any single
compartment is on fire.

CHAPTER 6  LIFE-SAVING APPLIANCES AND EQUIPMENT

6.1 Goal

The goal of this chapter is to provide for safe escape, evacuation, [and survival]

62 Functional requirements

To achieve the above-mentioned goal, the following are in
this chapter.

[FR6.2.1All ships should provide means for a safe abandonment for all persons.]

FR6.2.2 All personnel involved in the operation of MASS shall be trained to take appropriate
measures in case persons on board are required 1o abandon the MASS

[FR6.2.3All MASS and survival crafl should provide means for the safely and survivability of
all persons on board the survival craft to allow time for a rescue after the abandonment of the
MASS ]

FRE 2.4 All ships should have an eflective emergency management system.

FRE.2.5 The use of andior remotely life-saving should not
endanger the safety of any persons on board or of the ship.

FR6.2.6 Proper instructions and information should be provided to all personnel involved in
the operation of the MASS in relation to all life-saving appliances and their use.

[FR6.2 TSurvival craft and e-saving applances, and necessary equipment shall have the
capability to operate automatically to enable the safe abandonment of personnel from the
MASS )

[FR6.2 BSurvival craft. We-saving and Y that operate
automatically should be deployed in ‘with pe ]
FRB6.2.9 Provision should be made io enable the deployment of ife-saving appliances and
responsa o be undertaken on board by an external responder. This should include provisions
for establishing communications with the remote operating centre and a response to an
abandonment of personnel.

of
FRB.2.10 The life-saving appliances, associated media, and by-products of any [automated]
[autonomous or remotely controlled) ie-saving appliar - they do
not present a [an increased] risk to the safety of persons on board.
[sznummmmuwufmmbm

of the MASS. During ions centra shall
mmmmmmmmmbmnmh
and to manage approps 5P
[FR6.2.12 [An iate level of between the MASS and the remote
centre shall be ma during and following an abandonment of the MASS |
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CHAPTERT MANAGEMENT OF SAFE OPERATIONS
71 Goal

The goal of this chapter is 1o Qi for safe

72 Functional Requrements

hmnmmwlmmtnmrlm the followng functional
(FR) and (EP). are ied in the of this

FHT!'TMSMWSM(SMS)MWI@MW‘MMW
-m-wr-mb-mm:hﬂ bymilmnmof;mudumm-d
of the MASS, including those involving

memlmamm

This will be by ensuring ion of:
EP 1: risk control or remate- ship functicns.
EP 2. internal verifying the of d plans and
or ship
EP 3: human-machine-interface aspects of or remote- ship
EP 4 role and for all whi remole-
controlled ship functions are executed
EPS: of or ship functions.
EPE: and of of remote- ship functions.

EP 7 complexity of systems, including software systems or data services.

EP 8: equipment and systems necessary 1o maintain contact o the MASS.

EP 9. lines of communication to maintain contact to the MASS.

EP 10: cyber-threats.

EP 11 fall-back aclions and processes lo maintain safe operation of the aulonomous or

ship functions.
FRT.2.2 The Safety Management System (SMS) of the company should provide for the safety
and well-being of the personnel involved in the MASS Dy id of

and traning required and by of m i for all
foreseeable operating conditions of the MASS, inciuding those nvolving different physical
Iocations, if applicable

This will be by ensuring g ol

EP 1: risk control ] or ship functicns.

EP Z: internal verifying the n of plans and i
remote- ship functions.

EP 3: human-machine-interface aspects of autonomous or remote-controlled ship functions.
EP 4: responsibilities with regard lo the Intersection and Iinteraclion 1o operate a MASS.
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MSC 108/4
Annex 1, page 49

[EP 5: how to maintain function of overriding authority
EP 6 emotional pressure, specific siresses and sirains 10 humans in the operation of a MASS.

FR7.2.3 The Salety Management System (SMS) of the company should provide for the safety
of a MASS under all expected emergency conditions of the MASS by establishment of

go . plans and & e w0s. nvolving
different physical locations. i appicable.
This will be by ensuring ot
EP 1: risk control or remote- ship funcbons.
EP 2: intemal processes verifying the effe of plans and

] or remote- ship functions.

EP 3: human-machine-interface aspects of autonomous or remote-controlied ship functions.
EP 4 of remote- ship functions performance including
relevant system and ship parameters.
EP 5: assistance for emergency handiing, or handiing of other potentially unsafe situations.
EP6: s and of gency inthe MASS
CHAPTER 8 SECURITY
a1 Goal

The goal of this chapter is to ensure adequate security.
az High Level Functional Requirements

FR 8.2.1 Quality of system: MMNWMMMMMW
of automated [aulonomous)] systems 1o enable the

FR 8.2.2 Key capabilies: Onboard [and remote] of ¢ ]
mmﬂumnmmuhm

FR 8.2.3 Resilence: A MASS should remain under control during and following a security
event

a3 Speaific Functional Requirements
FRB31C with extemal resp by with the third party

[EP.1 Provision should be made 10 enable security control and response 1o be undertaken on
board by an external responder.

FRB32 ion of and people by ing collateral =

EP.1 The use of [sutomated] [sutonomous) security systems should not prevent the effective
physical secunty. integrity; systems; polices radic
and telecommunication systems including systems and networks; and other areas

computer
that may, if damaged or used for iicit observation, pose a nsk 10 persons, property, of
operations on board the ship.
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FR 8.3.3 Isolation of MASS when security breach through network is anticipated

EP.1 There should be a mechanism for safely shutting MASS communications down when the
security of the remote operation centre has been compromised.

FR 8.3.4 Ensure resiience by providing capability 1o cope with security incident

EP.1 Upon identification of a security event the MASS should enter an appropriate fallback
state and be capable of maintaining that state during and following the event to the degree
necessary to prevent it becoming a hazard.

EP!Mappmpmhw mmmummmmmmw
centre should be maintained during and following a security event.

CHAPTER 8 SEARCH AND RESCUE

9.1 Goal

The goal of this chapter is to ensure that the dutios and tasks regarding Search and Rescue
are fuifiled.

92 Functional requirements.
In order to achieve the goal set out i paragraph 9.1 above, the following functional
are inthe of this chapter:

FR9.2.1 Every MASS should be able to provide assistance o persons in disiress at sea as far
as such action may reasonably be expected of it.

EP1: The ship able to ive distrass from any source, included search
and rescue service 1o Ce ications Chapter 3).
EPZ: Mnnmmﬂmwﬂdhmﬂ-h%mmmmwnm:

signal, and its ability to render
fighting, compare fo FiFi chapler)

EP3: MASS should be able to coordinate with coastal State SAR service if its cooperation is
required or participation is necessary.

FR9.2.2 Every MASS should be able 1o detect distress signals.

EP1: MASS sensors should be able to collect environmental data and share them with the
Remote Operations Centre (ROC).

EP2: MASS should be able to detect. recognize, and identify objects and lights (according to
Navigation Chapter 1.4 Sub-functions for MASS navigation).

EP3: MASS should be able to identify distress signals of COLREGs Annex IV.

EP4: If within its operational envelope, MASS should be able to establish relative bearing and
distance to detected obyects. (according to Navigation Chapler 1.4 Sub-functions for MASS
nawvigation)

FR9.2.3 MASS should be able to locate distress signals.

. (NOTE: fo render in fire-
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[EP1: MASS should be able to locate distress signals with bearing and distance or with latitude
and longitude, according o the detection system.

[EP2: if within its operational envelope, mmunnm-mm\mm
where distress signal is located Chapter 1.4 Sub-f for MASS
nawigation).

FR9.2.4 Every MASS should proceed with all possible speed 1o the rescue of persons in
distress.

EP1. If within its operational envelope, the MASS should be able to identify the possible speed
o go to the area where persons in distress are (according to Navigation Chapter 1.4 Sub-
functions for MASS navigation).

EP2 Environmental and internal factors that may affect the ship speed should be addressed.
FRO.2.5 After a collision with other ship, every MASS should render assistance and provide
information.

[EP1: Means to address the capability of ship to render assistance to the other ship, its crew
and #is passengers after a collision should be provided. inchuded damage sustained and
environmental factors

EP2: ship should be able to identify the assistance that's able to render, according to internal
and environmental data.

EP3: Means to provide the name of the vessel, its port of registry and the next port of call to
other vessel should provided.

FR9 2.6 In case of distress, if required, a MASS master should be able to lead on-scene SAR
actvities.

EP1: Means to ensure that master is able to lead SAR activities, including communication and
coordination of surface search, should be provided.

EP2: Environmental and internal faciors that may affect the ship capability 10 lead on-scene
activities should be addressed.

EP3: Master's authority and y 10 make on SAR should be
assured.

EP4: IAMSAR Manual Volume Il (Mobile Fadilites) should be available to the master, even if
controlling the ship remotely.”

FR9.27 MASS, with or withoul crew on board, should be able fo maintain distress
communications (directly and through ROC).

EP1: MASS should be able to emit distress
alerts (according 1o Communications Chapler 3)

EP2. MASS should be able 1o keep an operation watch at the distress frequencies.

EP3: MASS should be able to immediately identify distress communications.

[EP4: Depending on the distress message, means 1o promptly identify the type and scale of the
emergency should be provided.

EPS: MASS should be able 10 receive distress communicalions

including ship to shore distress

1'MSCHOBMSC 1084 docx

MSC 1084

Annex 1, page 52

EP6: MASS should be able to relay distress communications.
EPT: MASS able to silent distress. wcatons as

EPB: Means 10 report SAR information 10 MRCC should be available.

EP9: Means to ensure that alerts are transmitted when required and that false alerts are
avoided should be available.

FR9.2.8 A MASS, with or without crew on board, should have means 10 recover persons in
distress.

EP1: Means to recover persons could be operaled even if there are no persons on board
EP2: Means fo recover should adapt to environmental conditions.
EP3: Means to recover parsons should ensure easy boarding .

EP4: Means {0 recover persons should not expase persons in distress to a greater danger
than that is intended to avoid

EPS: MASS should have, included in the emergency management syslem, specific plans,

procedures and training and drills for the rescue of persons in distress, as well as manuals

available to the master and officers in charge of the MASS,

EPB. MASS should have a mamlenance plan for the means of relrieval from the waler of

persons in distress.

EPT: MASS should have a sheltered space on board from harsh meteorological conditions to

accommodate retrieved persons in distress until is able to deliver them 10 a place of safety

EP8: Means to prevent the access of rescued persons 1o unauthorized spaces should be

avallable (according to Security Chapter 9.3 Specific Requirements: Implementation of ship

security plan).

FR9.2.9 A MASS should have specfic plans and ps Including for its
inthe '] 0 system.

EP1: MASS should be able to identify an internal distress situation according to its own internal

and environmental sensors.

EP2: Procedures, fraining and drills 1o address internal distress situations should be available

FR9.2.10 Every MASS vessel with persons on board should have a responsible master on
board for leading activilies on board MASS during distress siluations. Master of the vessel
shall also facilitate safe access and guidance of external rescue stalf on board.

CHAPTER 10 CARGO HANDLING
101 GOALS

The goal of this Chapler is to provide for the care of cargoes during stowage in a manner that
ensures that the ship, persons on board and the environment are sale.

102  FUNCTIONAL REQUIREMENTS
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To achieve the above-mentioned goal, the following are n
this chapter.

FR10.2.1 Connactivity

The necessary conneclivity for iransterring relevant cargo information should be provided,
irespective of the means of control of the ship and its cargo.

FR10.2.2 Cargo information

All relevant cargo information should be provided, imespective of means of control of the ship
and its cargo, brmmnummm ccargo monitoring, safe stowage, and
securing . 10 enable the operations 10 be safely planned
and conducted, taking ino account the mode{s) of operation and the number of persons on
board

FR10.2.3 Cargo handiing

Handling of cargo required by IMO instruments should be prowvided, irrespective of means of
control of the ship and its cargo, with due consideration 1o safety of property and personnel,
and the number of persons on board, as necessary.

FR10 2.4 Cargo emergency response (may be moved 10 emergency response)

The Cargo emergency response should be provided, irrespective of means of control of the
ship and its cargo, laking into account the cargo type, the mode(s) of operation, and the
number of persons on board, as necessary.

CHAPTER 11 PERSONNEL SAFETY AND COMFORT

1" Goal

Thwddhwwub“mhh-m safety. and comfort of any personnel on board
Operation Centre.

a MASS or at a Remote

112 Functional Requirements

In order 1o achieve the goal, sel oul in paragraph 3.12 above, the folowing functional
are inthe of this chapler.

FR 11.2.1 Where a MASS can be boarded, or operates with persons on board, it should meet

all applicable existing regulations for personnel safety and comfort.

FR 11.2.2 Personnel should have safe means of embarkation and disembarkation to and from

aMASS.

FR 11.2.3 Remote Operation Centres and workstations should be developed using Human
Centred Design (add footnote defining Human Centred Design as per MSC.1/Circ. 1512 "where
systems are designed to suit the charactenstics of intended users and the tasks they perform,
rather than requiring users to adapt to a system®).

(Note: “may overiap with Part 3 chapter 2)

FR11.2.4 Remote Operation Centres and { should be L designed
[including visual ergonomics]

(Note: “may overiap with Part 3 chapler 2)
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FR 11.2.5 Use of wearable technologies should adhere to health and safety requirements.

FR 11.2.6 Personnel working at a Remote Operation Centre should have suitable hours of
work and rest (Note: *may overlap with Part 3 chapter 2).

FR 11.2.7 Personnel should nol be exposed lo levels of noise that exceed sale working
conditions.

FR 11.2.8 Human Machine Inlerfaces should be designed 1o meel the capabilities of all
intended users (Note: “may overlap with Part 3 chapler 2).

FR 11.2.9 Personnel should not be exposed to levels of vibration that exceed safe working
conditions.

FR 11.2.10 Risks to from i should be
FR 11.2.11 Personnel should be provided with appropriate medical care or aki,

FR 11.2.12 The faciities and working conditions of a Remole Operation Centre or MASS
should [promote] [support) the health and well-being of all personnel.

FR 11.2.13: There should be sufficient and suitable ventilation, natural or ariificial or both,
supplying fresh or purfied ar.

FR 11.2.14: The best possible conditions of temperature, humidity and movement of air should
be maintained, and larger fluctuations avoided.

FR 11.2.15: There should be sufficient and suitable lighting, natural or artificial, or both

FR 112,16 Sufficent and sultable sanitary convensences should be provided for in suilable
places and be properly maintained.

FR 11.2.17: Sanitary should be

prevent nuisances. They should not directly with
FR 11.2.18: Control room should have sufficient space to comfortably accommodate all
necessary equipment and allow operator to move freely.

and so located as to

CHAPTER 12 TOWING AND MOORING

121 Goal

The goal of this chapter is to ensure safe and secure towing and mooring operations.

122  Functional Requirements

To achieve the above-mentioned goal, the following functional requirements are embodied in
this chapler:

FR 12.2.1 Shipboard mooring and towing arrangements should enable the ship to conduct

berthing, un-berthing and towing functions in all mode(s) of operation and condilions [within
the OE], taking into account the modes of operation and the number of persons on board

FR 12.2.2 Means should be provided for effective coordination and conduct of mooring and
towing operations, taking into account the modes of operation and the number of persons on
board.

1 'MSCOBMSC 1084 docx

132




MSC 108/4
Annex 1, page 55

FR 12.2.3 Means should be provided to ensure the
hmmmmmmmmhmmdm
malfunctions and overicad during operations, laking into account the modes of operation and
the number of persons on board

FR 12.2.4 Means should be provided to ensure that sufficient information about mooring and

towing arangements al manne lacillies, lerminals, and berths is avalabie 10 enable the

operations o be planned and conducted with due consideration 10 salety of property and
and as

CHAPTER 13 MARINE ENGINEERING/MACHINERY INSTALLATIONS

131 Goal

The goal of this chapler s 1o provide for safe MASS machinery instaliations capable of
g the fequired ¥ 1o ensure and backup lunctions sufficient for

the and remote levels of the ship to maintain operation in
normal and emergency situations

132 Functional Requirements
To achieve the above-mentioned goal. the following are n
this chapter.

[FR13.21 mmmu--u-u-mmmmm]
and be fault tolerant to lost or below an ]

FR1322 Condition-based monitoring should be provided o assess system reliability.

[FR13.23 Measures should be provided 10 prevent the activation of machinery by
remole or autonomous sysiems when operated or serviced by authorized persons on board |
[FR13.2.4 should be provided failures 1o
maintain safe operation in normal and emengency situations. |

FR13.25 Availability and reliabiity measures should be provided according lo the
mode of 1o respond to hinery and failures.

CHAPTER 14  ELECTRICAL AND ELECTRONIC ENGINEERING

141 Goal

The goal of this chapter is to provide for safe [power production] [electrical auxilary services]
wmwumnmonmmmwm
that essential [systems] [functions] remain [for the
period(s) specified by SOLAS).

142  Functional Requirements
To achieve the above-mentioned goal, the following J " are iod in
this chapter.

[FR14.2.1 Electrical systems should be abie to support designed [fallback states] and be faull
tolerant 1o connectivity being lost or beiow an acceptable threshold ]
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FR14.2.2 Condition-based monitoring shall be provided o assess 1o system reliabiity.

[FR14.2.3 Measures shoukd be provided to prevent electrical systems being enargized by
remote or autonomous systems when operated or serviced by authorized persons on-board.]
[FR14.2 4 [Measures should be provided lo delect electrical system malfunctions or failures to
maintain safe operation in normal and emergency situations. ]

[FR14.2.5 Avadabiity and reliability measures should be provided acoording 1o the mode of
operation to respond to electrical system malfunctions and failures |

CHAPTER 15 MAINTENANCE AND REPAIR

151 Goal

The goal of this chapter is 1o provide for maintenance and repair to ensure that all [HME
syslems) [structure, machinery, and equipment] will remain fit 1o proceed to sea, without
danger to the ship or persons on board,

152  Funcbonal requirements.

To achieve the above-mentioned goal the following are iod in
this chapter.
FRlﬁi1deWthmMmmuhnﬂ:ﬂms
in normal and emergency situations

FR 15.2.2 Suitabie monitoring and control capability should be provided to ensure system and
machinery faults are detected in normal and emergency condiions and can maintain any
[fallback states]

FR 15.2.3 Suntable redundancy actions shoukd be provided taking into account the number of
qualified persons on board that are available to respond lo system and machinery faults.
FR 1524 Jire for the and systems used on board should
not be compromised by ships mode of cperation.
FR!S25W[BW]mewﬂubbwmmrumm
to verify their cause and confirm that the designed
MMMMHIH the intended

CHAPTER 16 EMERGENCY RESPONSE

161 Goal

The goal of this chapler is fo provide for in @
situations.

162 Functional requirements.

To achieve the above-mentioned goal, the following functional " are in
this chapter.

16.2.1 High Level meh
FR162.1
response, and r-cm-'ymlhﬂ
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FR16.22 An effective plan and structure should be

Mu-m_mm qmmmmmnmummn
ensure that they do not result in rigk

FR16.2.3 Emergency response should prionitize the of human lives,
ship(s) and ROC(s), eliminating or mitigating the impact of the inciden! and preventing the
escalation of the emergency.

rﬁuzummmuwhmnwwwum
evaluate and

decide on the gency level in the event of
an emergency.
FR16.2.5 The relevant of [situaty should be

mnmuumnumuumm

kepl stored for purposes.
[FR16.2.6 With to SOLAS for VDRs. locations,
including ships, ROC and ashore, should be d for and storing
response related information |

Fﬂ1ﬂz7hmmm*mwmmm
in the vicinity, ROC, and ashore, should be e of] gency

1622 Spedific Level Requirements.
chzssmmmmamdmmmmnn
termination of the emargency and the vessel and personnel are in & safe state.

FR16.2.9 For an effective " , an gency plan should cover

-1 response process for both the ship and the ROC, including procedures for sach type
of emergencies.

2 system P 1othe end of
of the emergency)

3 mmmmmmmummm
process based on inCdent scenanos.

4 resource

5 training and education

6 interface between ship and ROC,

7 @ between the human and machine

8 nterface between the human and autonomous system of MASS considering  Modes
of operation and emergency situation]

dv\idb'ww-d'dbh lundlnmdh gency Inbmllw
mmdms effectve gency

FR16.2.11 The method and response speed of the system used to determine the need for
emergency response should be based on the simulation study results of the event evolution
by the type of incident and the rate at which the incident may escalate.
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FR16.2.12 The timely handover of command-and-control functions between people and
, between vessels and ROC, as required by the emergency response situation,
should [occur as appropriate and record] [be avadabie

FR16.2.13 For crewless MASS, the autonomous system should be capable of assessing
risk 1o identify risks and [ S during
emergencies.
FR16.2.14 During crewless autonomous.
mmumw-mwm
and spunous action:
FR162.15To the i ible person should be notified
that an emergency has occurred and issue lssue commands o 10 activate the vessel's emergency
response system aulonomous system of MASS 1o ensure appropriale response
FR 16.2.9 The emergency response system should have reasonably and practicable level of
for ng and o in

case of failure of the system.

operation, the reliability of the onboard detection
, taking into account potential sensor failures

[FR16.2.9 The vessel should be equipped with the capabiity and back-up facilities to respond
in case the or to s U

P an gency

FR16.2.10 Response command locations, hmdnﬂlmﬂmdmc should be equipped
with recording and storing functions for

FR 16211 In the event of an emergency, the functions to report relevant information are
required [in a reasonable time] [in a sufficient time],

should be provided to Mmmummmmmummn
activated occurred.

FR 18.2.12 for including both within the ship
and with external stations, should be over routine

FR18.2.13 Functions are required to evaluate the effectiveness of emergency response and
the resolving of the situation, utiizing all relevant [dataJlinformation] of the event. and the result
of the judgement should be notified to the person in charge of the ship.

FR16.2.14 The evaluation function should provide waming 1o the operator or the person in
charge [in a masonable tme] [in a sufficient ime] when the situation is progressing oul of the
Operational Envelope.

FR16.2.15 ol the emergency should be reviewed periodically
and updated whenever there is a change in the installation of the system or extemnal
that could sig| affect the content of the plan.

FR16.2.18 Emergency response systems functions of autonomous systems of MASS should
be and h with d to

ensure that their " are
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ANNEX

MASS TRIALS = MSC 1/Circ. 1604 = "Interim Guidelines for MASS Trials®
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