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Operational and performance requirements,
methods of testing and required test results

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The objectt of IEC is to pr
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transparently to the maximum extent possible in their national and regional publications. Any divern
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ing

rnational co-operation on all questions concerning standardization in the electrical and electronic fiel

end and in addition to other activities, IEC publishes International Standards, Technical Specifica
hnical Reports, Publicly Available Specifications (PAS) and Guides\((hereafter referred to as
blication(s)"). Their preparation is entrusted to technical committees; any |EC National Committee inte
the subject dealt with may participate in this preparatory work.<Iniernational, governmental and
ernmental organizations liaising with the IEC also participate incthis“preparation. IEC collaborates ¢
h the International Organization for Standardization (ISO) in accordance with conditions determin
eement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
sensus of opinion on the relevant subjects since each{technical committee has representation fr
rested IEC National Committees.

Publications have the form of recommendations, for international use and are accepted by IEC N{§
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for the way in which they are used or f(
interpretation by any end user.

order to promote international uniformity,”IEC National Committees undertake to apply IEC Publig

ween any |[EC Publication and the cerresponding national or regional publication shall be clearly indica
latter.

N

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in, seme areas, access to IEC marks of conformity. IEC is not responsible f
[vices carried out by independent certification bodies.

users should ensureg'that they have the latest edition of this publication.

liability shall attach'to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage/ofany nature whatsoever, whether direct or indirect, or for costs (including legal feeg
benses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention js drawn to the Normative references cited in this publication. Use of the referenced publicati
ispénsable for the correct application of this publication.
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ention is drawn to the possibility that some of the elements of this [EC Publication may be the sub

patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

ect of

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 61924-2:2012. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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International Standard IEC 61924-2 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

This second edition cancels and replaces the first edition published in 2012, of which it
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) addition of a requirement for INS to provide capability for Maritime Safety Information to
comphwith requirementsof the lnternational Maritime-Organization;

b) modification of Clause 8 (Alert management) and associated annexes to align™it| with
IEC 62923-1 concerning bridge management;

c) nfodifications to Annex D to incorporate newer recommendations of the) Internafional

The fext of this International Standard is based on the following documents:

Full information on the voting for the approval of this International Standard can be fou
the r¢port on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A ligt of all parts in the IEC 61924 series) published under the general title Ma
navigation and radiocommunication equipment and systems — Integrated navigation sys
(INS), can be found on the IEC website.

The
stability date indicated on the IEC_website under "http://webstore.iec.ch" in the data relat
the specific document. At thissxdate, the document will be

Maritime Organization.

FDIS Report on voting
80/977/FDIS 80/970/RVC

g¢confirmed,

—

wlithdrawn,

—

gplaced by a revised edition, or

amended.

nd in

itime
tems

tommittee has decided that the_contents of this document will remain unchanged untjil the

ed to

IMP ORFANT—Tire—"cotourside’ d this—d i

that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a

colour printer.

es
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Part 2: Modular structure for INS —
Operational and performance requirements,
methods of testing and required test results

2021

rd .Y

bcope

This [part of IEC 61924 specifies the minimum requirements for the design, /manufagture,

integ

Fation, methods of testing and required test results for an integrated favigation system
(INS) to comply with the International Maritime Organization (IMO) requirements of Resol

ution

MSC|[252(83), as amended by Resolution MSC.452(99). In addition, jt takes account of| IMO

Resdlution A.694(17) to which IEC 60945 is associated. When a requirement in this docu
is different from IEC 60945, the requirement of this document takes.precedence.

the minimum-reguirements for the de. manufacture inteagration—m
tHe—H R emetsSHor—th € H HoH—M

ment

S Sidn a
S G e SIgh—MaRdiactures tegra
f

ran-intearated-naviaation-svystem-té-c
FaR-htegrateahavgatof A6

OGS

om
o g g HSY-Sted SO

For

MSC]252(83). Accordingly, this document incerporates references to |IEC 62923-1

IEC

where applicable. This document indicates\“Which requirements and associated tes
MSC|252(83) have been superseded by MSE.302(87).

NOTE]| All text of this document whose wording, is identical to that in IMO Resolution MSC.252(83), as amen
MSC.452(99),-will-be is printed in italics and the Resolution and paragraph number indicated between brack

2

The

content constitutes requirements of this document. For dated references, only the e
cited

any

IEC

Gengral requirements — Methods of testing and required test results

\
Pty

3 Intearated navviaation—svystems— i aecordance—with-1EC 64924:-2006 a5

Htegratec—havvHgatHon—SYyStemsS1HR—accoraan WHAR—E L AL o—

bridge alert management, IMO Resolution M&C.302(87) supersedes IMO Resol

$2923-2 which are associated with Resolution MSC.302(87) for requirements and

Normative references

following documentshare referred to in the text in such a way that some or all of

gmendments)applies.

©0945:2002, Maritime navigation and radiocommunication equipment and syste

ution

and
ests,
s of

ed by
pts.

their
dition

applies. For undated references, the latest edition of the referenced document (inclyiding

IEC 61162-1:20402016, Maritime navigation and radiocommunication equipment and systems
— Digital interfaces — Part 1: Single talker and multiple listeners

IEC 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61162-450, Maritime navigation and radiocommunication equipment and systems -
Digital interfaces — Part 450: Multiple talkers and multiple listeners — Ethernet interconnection


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 RLV © IEC 2021 -1 -

IEC 61174:20082015, Maritime navigation and radiocommunication equipment and systems —
Electronic chart display and information system (ECDIS) — Operational and performance
requirements, methods of testing and required test results

IEC 62065:20022014, Maritime navigation and radiocommunication equipment and systems —
Track control systems — Operational and performance requirements, methods of testing and
required test results

IEC 62288:2008, Maritime navigation and radiocommunication equipment and systems —
Presentation of navigation-related information on shipborne navigational displays — General
requirements, methods of testing and required test results

IEC 6$2388:20072013, Maritime navigation and radiocommunication equipment and syste
Shipborne radar — Performance requirements, methods of testing and required test result

IEC
Bridg

IEC ¢

Bridg
testin

ISO

IMO
Glob

IMO/
Mant

IMO

IMO
on sh

IMO
Infor

IMO

haopiec

SO

2616:2010, Maritime navigation and radiocommunication equipment)and syste
e navigational watch alarm system (BNWAS)

2923-1:2018, Maritime navigation and radiocommunication egdipment and syste
e alert management — Part 1: Operational and performancé~yequirements, metho
g and required test results

1674, Ships and marine technology — Heading controhsystems

A.694(17), General requirements for shipborne/radio equipment forming part o
b/ maritime distress and safety system (GMDSS) and for electronic navigational aids

CAO, International Aeronautical and Maritime Search and Rescue Manual (IAM
al) Volume 3

MSC/Circ.982, Guidelines on ergonomic criteria for bridge equipment and layout

MSC.191(79), Performance standards for presentation of navigation-related inform
ipborne navigational displays

MSC.232(82), Rewsed performance standards for Electronic Chart Display
mation Systems-(ECDIS)

MSC.252(83), Performance Standards for Integrated Navigation Systems (INS)

ms —

2]

ms —
s of

f the

{SAR

ation

and

IMO

MSC.452(99), Amendments to the revised performance standards for integrated
navigation systems (INS) (Resolution MSC.252(83))

3 Terms, definitions and abbreviated terms

3.1

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.11

accuracy

degree of conformance between the estimated or measured parameter value at a given time
and its true parameter value at that time

3.1.2

added value
functionality and information, which are provided by the [N in addition to the requirements of
the performance standard for the individual equipment

3.1.3

aid tp navigation
Ato

anhy device or system external to a vessel intended to assist a payigator to determine position
or safe course, or to warn of hazards to navigation

3.1.4
AIS ASM
AIS gpplication specific messages that are included%in [EC 62288

the Hichest nrioritv of-an alert as defined ik MSC 252(83) Announcina a situation-or - condlition
e gresSt-pHOAT/OoahlareAaSGeHRe Vo - LA 6o )/ R RoURciRgaSHuatHoR o GOoOAEHHOA
reaautrinag—immediate attention decisio®: - and if necessarv _action bhv the bridae teaf o
reqtihg—hmeakate atieAoRl—GediSiOl ana—H—hecessSary acHoA—py—inAe—oHage1ean—1o

condjtion requiring immediate dttention and action by the bridge team, to maintain the|safe
navigation of the ship

announcement)of abnormal situations and conditions requiring attention

Note 1 téentry: Alerts are divided in four priorities: emergency alarms, alarms, warnings and cautions. Afn alert
provideshinformation about a defined state chanae in connection with information about how to announce this|event
in a defined way to the system and the operator.

3.1.7
alert announcement
visual and, where applicable, acoustical presentation of alerts

3.1.8
alert history list
accessible list of past alerts

3.1.9

alert management

concept for the harmonized regulation of the monitoring, handling, distribution and
presentation of alerts on the bridge


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 RLV © IEC 2021 -13 -

3.1.10

anno
visua

3.1.1

uncement
| and/or audible signal issued to the user by the system

1

automatic control functions

functions that include automatic heading,

navigation related automatic control functions

3.1.12

back

up

use ¢

3.1.1
Cate
alert
assig
evall

3.1.1
Cate

alert$
inforfnation which can be presented at the central alert management HM|

3.1.1
caut

lowefst-priority alert

lowe

warrgnt an alarm or warning condition, .bub still requires attention out of the ordji

cons

3.1.1

collision avoidance

navig

3.1.1
conf
sub-9
seled
in ea

Note
config

f data, function and/or hardware of similar type and quality

3
gory A alert

where graphical, for example radar, ECDIS, information at the task\station di
ned to the function generating the alert is necessary, as decisioh."support fo
ation the alert related condition

4
gory B alert
where no additional information for decision support’ is necessary besides

5
on

bt priority—of-an—alert—Raising—bridge—teamss awareness of a condition which doe

deration of the situation or of given information

6

ational task of detecting and-plotting other ships and objects to avoid collisions

7
guration in use

ystems (e.g. sefisprs and sources, MFD workstations, automatic control function,
ted for use and_tasks (e.g. collision avoidance, route monitoring, etc.) selected opef
ch MFD

and/or track and/or speed control or other

ectly
r the

the

5 not
inary

etc.)
ative

to entry>~This is a subset of the available configuration which is a subset of the complete dystem

ration.

3.1.1

8

conning position
place on the bridge with a commanding view and which is used by navigators when
commanding, manoeuvring and controlling a ship

3.1.1

9

consistent common reference point

CCR

P

location on own ship, to which all horizontal measurements such as target range, bearing,
relative course, relative speed, closest point of approach (CPA) or time to closest point of
approach (TCPA) are referenced, typically the conning position of the bridge
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3.1.20

consistent common reference system

CCRS

sub-system or function of an INS for acquisition, processing, storage, surveillance and
distribution of data and information providing identical and obligatory reference to sub-
systems and subsequent functions within an INS and to other connected equipment, if
available

Note 1 to entry: Examples of reference are: coordinate system, time zone, chart datum and depth datum.

3.1.21
degrapded-condition
redugtion in system functionality resulting from failure

3.1.22
dete¢cted hazard
hazafrd identified by a sensor (for example, radar or echo sounder) 6r teported py a
communication device (for example AIS or NAVTEX) and which is available|to the INS

3.1.23
entry field
locat|lon on a display for the input of data by the operator

Note {1 to entry: The requested information is usually alphanumeric.

3.1.24
essential functions
indispensable functions to be available as required-for the relevant operational use

3.1 .ZE
essential information
indispensable information to be available,as required for the relevant functions

3.1.2
expeicted precision
devidtion between the measured value and the true value that is normally not exceeded|by a
typical system

3.1.2¢7
exterfnal safety related messages
data[received from outside of the ship concerning the safety of navigation, through equipment
listed in SOLAS.chapter V and/or-NAMVTEX Maritime Safety Information (MSI) messages

Note 1 tor entry: Sources of MSI are NAVTEX (IEC 61097-6), other IMO-recognized equipment accommofating

other |providers of GMDSS terrestrially-based services and recognized mobile satellite service enhanced |group
calling-systemH=6-640944anrd-H=c-64097 165

3.1.28

failure analysis

logical, systematic examination of an item, including its diagrams or formulas, to identify and
analyse the probability, causes and consequences of potential and real failures

3.1.29

fallback

use of data, function or hardware of degraded quality in relation to the failed one, for example
dead reckoning for position information, heading control in case of a failure of track control

3.1.30
functionality
ability to perform an intended function
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Note 1 to entry: The activity of performing a function normally employs a system of displays, controls and
instrumentation.

3.1.31

hazard

objects or conditions potentially dangerous to navigation, possibly leading to grounding or
collision, that may be detected by a sensor, reported by a communication device, retrieved
from a database or manually input to the INS

3.1.32
human factor

human machine interface

HMI
part of a system an operator interacts with

Note 1 to entry: The interface is the aggregate of means by which the users interact-wjth a machine, devicg, and
system (the system). The interface provides means for input, allowing the users to cgntrol the system and qutput,
allowipg the system to inform the users.

3.1.34
indidation
display of regular information and conditions, not part of aleit management

3.1.35
intedrated navigation system
INS
composite navigation system which performs at least the following tasks: collision avoidance,
routd monitoring thus providing "added vallie" for the operator to plan, monitor and dafely
navigate the progress of the ship

Note 1 to entry: The INS allows meeting the respective parts of SOLAS regulation V/19 and supports the proper
applicghtion of SOLAS regulation V/15.

3.1.3f
inspection

visugl check of equipment or documentation

gty

3.1.3/7
intedrity
ab’/’t‘ Uf thU IIIA‘IIS tU }JIUVI'CI'U thc uosvTir VVI.I.‘ILI. I.IIfUIlIIGtI.UII VVI.I.‘ILI.I.II thc O'JGUI.fI.Ud acvour auy I.Il d tl. ely,
complete and unambiguous manner, and alerts within a specified time when the system
should be used with caution or not at all

3.1.38

integrity monitoring

ability of a system to provide the user with information within the specified accuracy in a
timely, complete and unambiguous manner, and to present warnings and indications within a
specified time when the system should be used with caution or not at all

3.1.39

known hazard

hazard retrieved from a database (including navigational charts and nautical publications) or
manually input and which is available to the INS
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3.1.40

latency

time interval between an event and its result, including time for reception, processing,
transmission and display

3.1.41

leg
ship's intended ground track between two waypoints

3.1.42

man-over-board mode
MOB
display mode for operations and actions of a ship after a man-over-board accident happlened
(release of safety equipment, e.q., life buoy and life belt, performance of a return‘mianoé¢uvre
etc.)

3.1.43
Maritime Safety Information
MSI
navigational and meteorological warnings, meteorological forecastsanhd other urgent sgfety-
relat¢d messages broadcast to ships

Note ] to entry: MSI is promulgated using NAVTEX and EGC services (see,fMO MSC.468(101)).

3.1.
manuyfacturer

organisation responsible for the production of all or Some of the parts of the INS, including the
respgnsibility that these parts meet their appropriate international standards

Note {1 to entry: A manufacturer may also be the system integrator.

3.1.45
markKing
visugl or logical indication of the status of displayed or transferred information

3.1.4f
mod
setting of a group of parameters determining the behaviour (operational modes) or the hiiman

machiine interface (HMI) (display modes) or the control functions (control modes) of the
equipment and/or its_sensors

3.1.

mod¢ awareness
percegptionyof the mariner regarding the currently active Modes of Control, Operation and
Display<{of the INS including its subsystems, as supported by the presentations| and
indicatiors—atam NS dispfay or workstation

3.1.48

multifunction display

MFD

single visual display unit that can present, either simultaneously or through a series of
selectable pages, information from more than a single function of an INS

3.1.49

navigation

process of planning, executing, monitoring and recording the progress of a safe and
expeditious voyage of a vessel
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3.1.50

navigational aid

ship-borne device that complies with its relevant International Standard(s), for example
instrument, method or chart, intended to assist in the navigation of a ship

3.1.51

navigation control data

task that provides information for the manual and automatic control of the ship's movement on
a task station

3.1.52

one gquipment concept
equipment which is recognized as one type of equipment by integrating the functipn of
mandatory equipment of SOLAS of a plural number

Note 1 to entry: This is the concept by which single equipment may be recognized as integrating the functipns of
a plurality of IMO performance standards for which mandatory SOLAS carriage requirements apply.

3.1.53
operptional mode
mode¢ of operation depending on the sea area

3.1.
operptional/functional module
modyle comprising the operational/functional requirements-for navigational systems

3.1.55
part
indivlidual INS subsystem, equipment or functignal module

3.1.
partipl integrations
smaller integrations which are not covering the tasks "route monitoring” and "collision
avoidance"

3.1.5[7
passfage
procgss of moving a,ship from one place to another by navigating through a certain|area
withiph a certain period of time and in compliance with certain environmental and [egal
provisions

3.1.
performance check

functjopal~check to show that the system or component is still operational wirhout
invegtigating all details of its functionality

3.1.59
plausibility of data
quality representing if data values are within the normal range for the respective type of data
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3.1.60

primary navigation data

data of own ship's position, speed through water, speed over ground, course over ground,
heading, time and if available, depth, provided by selected sensors, to be used in the system
for processing the navigational information

3.1.61
redundancy
use of data, function or hardware of equal type and quality

3.1.62
resppnsibility transferred J
alert [state which represents the result of a harmonized risk evaluation between an_individual

alert|originator (e.g. sensor) and a function within the INS with system knowledge and|alert
revaluation capabilities (e.g. CCRS)

Note 1 to entry: The harmonized risk evaluation does not change the priority of the originalalert at the origigator.

Note 2 to entry: Requirements for unambiguity of alert states and for consistent presentation are given withjn this
docunjent.

3.1.63
resppnsibility transfer
transftion of the state of an alert to the state "responsibility transferred"

3.1.64
route
reprgsentation of a voyage or passage geographically defined by a point of departure, a [point
of arfival and usually by intermediate waypoints

Note 1 to entry: The route may include time of departure and/or ship's speed as well as parameters and linfits for
safe navigation such as off-track/cross-track limits.turn radius, time references, etc. as defined in IMO Resglution
A.893(21).

3.1.
rout¢ monitoring
navigational task of continuolus” surveillance of own ships position in relation to the| pre-
planned route and the waters

3.1.
safely related automiatic functions
automatic functions that directly impinge on hazards to ship or personnel, e.qg., target tragking

3.1.
search and' rescue mode
display mode for operations of a ship involved in search and rescue actions

3.1.68
selected route or track
route or track which has been chosen for monitoring the performance of the navigation

Note 1 to entry: The term "track" is typically used for systems that have automatic track control capability.

3.1.69

sensor

navigational aid (measuring device), with or without its own display, processing and control as
appropriate, automatically providing information to operational systems or INS
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3.1.70
sensor/source module
module comprising the sensor/source requirements

3.1.71
ship's primary movement
longitudinal directional, lateral directional and heading-rotational movement of the ship

3.1.72
simple operator action
procedure achieved by no _more than two hard-key or soft-key actions, excluding

any

necepsary cursor movements, or voice actuation using programmed codes or equivi
alterpative means

3.1.7

single operator action

procg¢dure achieved by no more than one hard-key or soft-key action, excluding
necegsary cursor movements, or voice actuation using programmed codes, or equiV
alterpative means

3.1.74
situgtion awareness
mariner's perception of the navigational and technical information provided,

comprehension of their meaning and the projection of their status in the near futurg

requfired for timely reaction to the situation

Note 1 to entry: Situation awareness includes mode awareriess.

3.1.75

sourge

devide, or location of generated data or information (e.g. chart database), which is part g
INS gqutomatically providing informatiohto INS

3.1.7
systém alert
alert|related to equipment failure or loss (system failures)

3.1.7
systém data
data that is used by the system for the processing and display of essential information

Note 1 to entry{_System data of the same type is from a similar type of source. System data, at least for p
navigdtion data;*has been checked for integrity.

alent

any
alent

the

f the

fimary

3.1.7

system function

navigational tasks of an INS such as route planning, route monitoring, collision avoidance,

navigation control data, status and data display, and alert management

3.1.79
system integrator

organization responsible for ensuring that the INS complies with the requirements of this

document

3.1.80
system position
position calculated in the INS out of at least two positioning sensors
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1
station

2021

multifunction display with dedicated controls providing the possibility to display and operate
any navigational tasks

Note 1 to entry: A task station is part of a workstation.

3.1.8

2

track

path

to be followed over ground

3.1.8

track control

contnol of the ship movement along a track in conformance with MSC 74(69), Annex 2

3.1.8

validity

property of information as conforming to specified criteria, and the marking of informfation
such|as being "valid" or "invalid" (i.e. "good" or "no good") for its intended use

3.1.85

vessel

watef craft of any description, including non-displacement\graft, wing in ground craff and
seapl|anes, used or capable of being used as a means of transportation on water

3.1.8

voyajge

execption of all aspects of the operation of a crafirin journeying from the point of departdre to
the final destination

Note 1 to entry: A voyage may consist of one or_more passages.

3.1.87

warning

Smefnelng o cinatien e ponelilon roeuiaines allonlion Dot ne Teomedlinte aliontion o netibe Dy
thoHeiclon tonmn Wininines fo orneopiocl fos penontionans poneone foocaole the belden Voo
awarp of changed conditions which-are not immediately hazardous, but- may become so,{if no
condjtion requiring immediate attention, but no immediate action by the bridge team

Note 1 to entry:_Warnings are presented for precautionary reasons to make the bridge team aware of chpnged

condit

ons which_are not immediately hazardous, but may become so, if no action is taken.

3.1.8‘18

waypoint

geographically defined position used as reference for navigation along a leg, track or route

3.1.8

9

workstation
combination of all job-related items, including the console with all devices, equipment and the
furniture, to fulfil certain tasks

Note 1 to entry: Workstations for the Bridge are specified in MSC/Circ.982.

3.2
AIS
ASM
BAM

Abbreviated terms
Automatic ldentification System
Application Specific Messages

Bridge Alert Management
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CAM Central Alert Management
COG Course Over Ground
EBL Electronic Bearing Line

EGC Enhanced Group Call
EPFS Electronic Position Fixing System

ETA Estimated Time of Arrival
ETD Estimated Time of Departure
EUT Equipment Under Test

FMEA Failure Mode and Effect Analysis
GMDI|SS Global Maritime Distress and Safety System

IMO International Maritime Organization

IEC International Electrotechnical Commission
ISO International Organization for Standardization
MSC Maritime Safety Committee

MSI Maritime Safety Information

OOW Officer Of the Watch

PS Performance Standards

SMCP Standard Marine Communication Phrases
SOG Speed Over Ground

SOLAS Safety Of Life At Sea

STW Speed Through Water

VRM Variable Range Marker

4 MSC IMO resolutions

4.1 General

(MS(¢.252(83)/2.1.1)-An INS comprises navigational tasks such as "Route planning”, "Route
monitoring”, "Collisien avoidance”, "Navigation control data", "Navigation status and|data
display" and "Alert ' management”, including the respective sources, data and displays which
are imtegrated-into one navigation system. These tasks are described in 7.2.

(MS(C.252(83)/2.1.2) An INS is defined as such if work stations provide multifunctional
displaysvintegrating at least the following navigational tasks/functions:

e "Route monitoring"

e "Collision avoidance"

and may provide manual and/or automatic navigation control functions.

(MSC.252(83})/2.1.3.1) An alert management is a part of the INS. The scope and the
requirements of the alert management are specified in module C (Clause 8).

NOTE 1 MSC.252(83) refers to CAM HMI, which implies that INS should contain a CAM system according to
IEC 62923-1, modules B and D.

NOTE 2 IMO in 2010 adopted new performance standards for Bridge Alert Management in Resolution
MSC.302(87). This resolution states in 3.6 that it shall take precedence over the requirements of MSC.252(83).
Where applicable the requirements of MSC.302(87) are considered-and-marked-with-a-note. Likewise, IEC 62923-1
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and |EC 62923-2, implementing the requirements of MSC.302(87), are also considered in this document and
references to these standards are incorporated where applicable.

(MSC.252(83}/2.1.3.2) The presentation of navigation control data for manual control as
specified in 7.2.5.2 is part of the INS.

(MSC.252(83)/2.1.4) Other navigational tasks/functions may also be integrated in the INS.

(MSC.252(83)/2.2.1) The tasks are allocated to, and operated by the operator on, a defined
set of multi-functional "task stations”.

(MS(.252(83372.2.2) The scope of an INS may ditfer dependent on the number and kihd of
taskq integrated.

(MS(.252(83)/2.2.3) Configuration, use, operation and display of the INSy is situgtion-
depenhdent on:

o| ship underway, at anchor, and moored,
| manual and automatic navigation control in different waters,

o| planned routine navigation and special manoeuvres.

4.2 | Purpose of integrated navigation systems

The lfollowina considerations
e 1HoHOWH GO geratHonRS

g nsiderations;
standard-

hasad on Resolition MSC 252(83)
2aASeC——-6 eSOoHHHe WO o-£2o0Z4(09)

arae _dealt with inl thic
A— o R 0 —atre—Geat—WHAR—H—tHS

(MS(.252(83)/1.1) The purpose of integrated “havigation systems (INS) is to enhanc¢ the
safety of navigation by providing integrated @nd augmented functions to avoid geogrgphic,
traffi¢ and environmental hazards.

(MS(@.252(83)/1.2) By combining and\integrating functions and information the INS proyides
"added value" for the operator taplan, monitor and/or control safety of navigation| and
progfess of the ship.

(MS(C.252(83}/1.3) Integrity \monitoring is an intrinsic function of the INS. The INS supjorts
safety of navigation by ‘evaluating inputs from several sources, combining them to provide
information giving timely-alerts of dangerous situations and system failures and degradation
of intiegrity of this information.

(MS(C.252(83)[14) The INS presents correct, timely, and unambiguous information t¢ the
users and provides subsystems and subsequent functions within the INS and other conngcted
equipment with this information.

(MSC-252t&371-5) The tNSSupports mmode and situation awarerness.

(MSC.252(83)/1.6) The INS aims to ensure that, by taking human factors into consideration;
the workload is kept within the capacity of the operator in order to enhance safe and
expeditious navigation and to complement the mariner's capabilities, while at the same time to
compensate for their limitations.

(MSC.252(83)/1.7) The INS aims to be demonstrably suitable for the user and the given task
in a particular context of use.

(MSC.252(83)/3.1.1) The purpose of these performance standards is to support the proper
and safe integration of navigational functions and information.

(MSC.252(83)/3.1.2) The purpose is in particular:
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both

of na

to allow the installation and use of an INS instead of stand-alone navigational

equipment onboard ships; and

to promote safe procedures for the integration process;
for

comprehensive integration; and

partial integration,

vigational functions, data and equipment.

(MSC
indiv.

.252(83)/3.1.3) These standards supplement for INS functional requirements. o
dual Performance Standards adopted by the IMO.

Application

f the

(MS(
funct
comh

(MS(
shou

(MS(
shou

I
e M
o M

(MS(
Modl

(MS(
both:

.252(83)/3.2.1) These performance standards are applicableé to systems W
jons/equipment of at least the navigational tasks mentioned(in (MSC.252(83)/2.1.2
ined.

.252(83)/3.2.2) If further tasks are integrated, the~requirements of these stan
d apply to all additional functions implemented in the INS.

.252(83)/3.3.1) These performance standards are based on a modular concept v
d provide for individual configurations and<er extensions, if required.

.252(83})/3.3.2) These standards contain four modules:

odule A (Clause 6) for the requirements for the integration of navigational informatio

odule B (Clause 7) for the opgrational/functional requirements for INS based on a
blated structure,

odule C (Clause 8) forthe requirements of the Alert management, and

odule D (Clause 9) for'the Documentation requirements.

.252(83)/3.4.1)" Modules A (Clause 6), C (Clause 8), D (Clause 9) and 7.1, 7.3, 7
le B (Clauset?) are applicable for any INS.

.252(83}/3.4.2) Additionally, for each task integrated into the INS, the INS should

here
are

fards

vhich

task-

8, of

fulfil

the requirements of the respective tasks as specified in module B and

the relevant modules of performance standards for stand-alone equipment as specified

in Table 1.
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Table 1 — Applicable modules of performance standards of stand alone equipment

INS tasks and functions
(subclauses of this document)

Additionally applicable modules of specific equipment standards
for task integrated into the INS-—The-modules-are-specified-in-the

; F o . lards. if ey
the-equipment standards.

Collision avoidance (7.2.4)

Module C:" Interfacing”

Radar PS (Res. MSC.192(79)) (modules specified in Annex A)
Module A: "Sensor and Detection”

Module B: "Operational requirements”

Routgpfanmmng (7-2-2)

Route monitoring (7.2.3)

Module A: "Database”

ECDIS PSTRes MST232(82))

Module B: "Operational and functional requirements"

Trac

control (7.2.5.3 and 7.3.2, 7.3.3)

Track Control PS Res. MSC.74(69), Annex 2 (see Clause A.2).

Module B: "Operational and functional requirements”

(MS(¢.252(83)/3.5.1 as amended by MSC.452(99)) These standards may allow for accepting

INS
other

these performance standards; and

0 substitute for some carriage requirements of navigational\équipment as equivalg
means under SOLAS regulation V/19. In this case, the INS_should comply with:

for the relevant tasks of these performance stan@ards, with the applicable modu
the equipment performance standards as spetified in Table 2.

Table 2 — Applicable modules-of other standards for INS

to substitute for individual equipment

nt to

es of

Allgw for accepting the
INS as

INS in compliance with

Tasks and functions (subclauses
of'this document)

Applicable modules of specific

equipment standards as specified irf

Appendices of-the-document IM(
resolution MSC.252(83)

the

Rad3r system

Collisioh avoidance (7.2.4)

Radar PS (Res. MSC.192(79))
(Modules specified in Annex A)
Module A: "Sensor and Detection”
Module B: "Operational requirements”

Module C:"Design and Technical
requirements”

ECD|S

Route planning (7.2.2)
Route monitoring (7.2.3)

ECDIS PS (Res. MSC.232(82))
Module A: "Database”

vioaare L. Yperatoridr darra rarictroridar
requirements”

Heading control system
(HCS)

Navigation control data (7.2.5) or
Navigation status and data display
7.2.7.

Res. A.342, as amended — MSC.64(67),

Annex 3

Track control system,
(TCS)

Navigation control data and track
control (7.2.5.3 and 7.3.2, 7.3.3)

Track Control Res. MSC.74(69), Annex 2

(Modules specified in Annex A)

Module B: "Operational and functional
requirements”

Presentation of AIS data

Collision avoidance (7.2.4)

Navigation control data (7.2.5)

MSC.74 (69), Annex 3

Echo sounding system

Route monitoring (7.2.3)

MSC.74(69), Annex 4
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Allow for accepting the

INS as

INS in compliance with

Tasks and functions (subclauses
of this document)

Applicable modules of specific

equipment standards as specified in the
Appendices of-the-document IMO

resolution MSC.252(83)

reco
acco
prov

hnized equipment
Inmodating other
ders of GMDSS

Navigation and SAR warnings
(7.2.3.2)

EPFS Navigation control data (6-2-5 7.2.5) GPS Res. A.819(19), as amended,
or Navigation status and data MSC.112(73)
display (7.2.7)
or GALILEO, Res. MSC.233(82)
or GLONASS, Res. MSC.53(66), as
amended MSC.113(73)
or BDS, Res. MSC.379(93)
SDME Navigation control data (7.2.5) Res. MSC.96(72)
or Navigation status and data
display (7.2.7)
NAVITEX or other IMO- Meteorological warnings (7.2.3.2) MSC.148(77)

sate
grou,

ite service enhanced
b calling system

Navigation and SAR warnings
(7.2.3.2)

Ice warnings (7.2.3.2)

Annéx 4, and MSC.306(87)

terrefstrially-based
servifces Ice warnings (7.2.3.2)
Recqgnized mobile Meteorological warnings (7.2.3.2) A.807(@9), as amended by MSC.68(68),

NOT

FE  Additional equipment not listed above can be includediinto the INS.

NOTE|
perfor|

5 1

5.1

(MSC.252(83)/3.7.1) The workstation design,

layout and arrangement is not addressed in

mance standards, but in MSC/Circ.982. Guidancé on familiarisation documentation is given in Annex B.

[est requirements and results

General

The

The

anufacturer shall declare the equipment to be tested and the tasks and functions t
perfdrms. The equipment under test (EUT) shall be installed in compliance with
manufacturer's installation manual. Where equipment is divided, the entire configuration
be tejsted together.

anufacturer shall declare the

e ppysical'parts involved,

e |dcation of tasks and functions

these

hat it
the
shall

e general data flow between physical and/or logical parts,

e dependencies between tasks and functions.

NOTE Typical examples are hardware overviews down to the lowest replaceable unit, block diagrams or high
functional level software descriptions.

5.2

Exceptions for tests previously performed

Where parts of an INS have been tested and documented as meeting individual International
Standards (for example through individual type approvals), there is no requirement to repeat
such testing. In such cases, corresponding documentation (for example certificates, test
reports) shall be provided.
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Unless otherwise stated, all tests in this document-are—te shall be executed in a laboratory
environment with a simulator arrangement.

A simulator arrangement with the following characteristics is required:

e capable of providing position, speed, heading, time and depth simultaneously from
multiple sources including different sensor locations;

e capable of simulating own ship manoeuvres;

c
c
c
c
e C
c
d
c

tg

epabteof simutating-faituresmsensorsand-—sources{seeAnmex—<€3;

hpable of simulating corrupt and implausible data;

ppable of simulating disturbances and jumps within and between sensors;

bpable of simulating set and drift;

hpable of simulating AIS targets as described in [EC 62388 and other(AlS messages

bpable of simulating radar collision avoidance scenarios as target scenario simd
bfined in IEC 62388;

hpable to perform the testing according the individual equipment testing requireme
sting of equipment is required for this document (see Annex’A).

lator

nts if

The [resolution and accuracy of the simulated signalscshall be in accordance with the
applicable International Standards. The output signals shall comply with IEC 611p62-1,
IEC $1162-2 and/or IEC 61162-450 consistent withthe types of interfaces supported by the
EUT jaccording to the manufacturer's declarations,

5.4 | Methods of test

This [document is organized so that eachsgroup of requirements is immediately followed|by a
claude identifying the method(s) of testiThe test terminology is derived from ISO 9241-12 on
test of visual displays. Guidance on testing is provided in Annex G.

6 Module A - Requirements for integration of navigational information

6.1 Interfacing and data exchange

6.1.1 Combination, processing and evaluation of data

6.1.1}.1 Requirement

As a|mininium, 6.1.1 is applicable for primary navigational data.

(MSQ-252—5 41 —-AnINSshallcombine—process—and—evaluate—data—from—connected

sensors and sources.

6.1.1

.2 Methods of test and required results

Covered by tests in 6.1.2 t0 6.7.

6.1.2
6.1.2

As a

Availability, validity and integrity
A Requirement
minimum, 6.1.2 is applicable for primary navigational data.

(MSC.252(83)/5.1.2) The availability, validity and integrity of data exchange within the INS
and from connected sensors and sources shall be monitored.
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Unavailable data shall be detected and indicated within a time period which is related to the
process requirements and described in the manufacturer's documentation.

6.1.2

.2 Methods of test and required results

Refer to manufacturer's documentation about data exchange within the INS and from
connected sensor/sources. Select randomly 5 examples and confirm by observation that
unavailable data is detected and indicated.

Tests for validity and integrity are covered by 6.3.1 and 6.5.

6.1.3

6.1.3,

(MS(

6.1.3

Test

6.1.4.

(MS(
stand

NOTE|

The
giver
be ug

.2 Methods of test and required results

for failure of data exchange is covered by 7.6.1.2.

6.1.j Interfaces in general
1

Requirement

.252{83}/5.1.4) Interfacing to, from, and within{the INS shall comply with interna
ards for data exchange and interfacing as appropriate.

Information flowing within the EUT-may can use proprietary interfaces and contain proprietary data.

INS shall support the IEC 61162-1,\IEC 61162-2 and/or IEC 61162-450 interfacg
in Annex F as a minimum. In addition, suitable alternative input or output interfaces
ed.

6.1.4,.2 Methods of test and'required results

Failure of data exchange
1 Requirement
.252{83}/5.1.3) A failure of data exchange shall not affect any independent'functionality.

jonal

s as
may

Conffrm by inspection of manufacturer's documentation that all standard input and optput
interfaces as given in_Annex F are present. Confirm by observation that at least Ivery
required sentence infAnnex F is checked once to conform to IEC 61162-1 and that évery
phys|cal interface conforms to IEC 61162-1, IEC 61162-2 and/or IEC 61162-450.

6.1.5 Interface to alert management

6.1.5.1 Requirement

(MSQ.252(83)/5.1.5) The interface(s) shall comply with the interface requirements of the|alert

management as described in Module C (Clause 8) of these performance standards.

6.1.5

.2 Methods of test and required results

Tests and required results are described in IEC 62923-1; see 8.2.3.

6.2
6.2.1

Accuracy

Requirement

(MSC.252(83)/5.2.1) INS data shall comply with the accuracy and resolution required by
applicable performance standards of the IMO (see Table 2).
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The accuracy and resolution of data derived within INS, i.e. within the CCRS, distributed
within INS and provided by INS shall not be degraded below applicable performance
standards of the IMO.

6.2.2 Methods of test and required results

Confirm by observation that data in the following list is correct to the specified resolution
when displayed on the EUT and when available in output interfaces of the EUT:

o latitude and longitude with at least 3 decimals resolution for minutes;

e speed through water and speed over ground with at least 1 decimal resolution for knots;

=2

. bading with at least 1 decimal resolution for degrees;

e copurse over ground with at least 1 decimal resolution for degrees;

—

. me with at least 1 s resolution;

e depth with at least 1 decimal resolution for metres.
6.3 | Validity, plausibility, latency

6.3.1 Validity

6.3.1}1 Requirement

(MS(¢.252(83)/5.3.1.1) Data failing validity checks shall not*be used by the INS for fundtions
dependent on these data, unless for cases whereithe relevant performance standards
specifically allow use of invalid data. There shalf\be no side effects for function§ not
depending on this data.

(MS(.252(83)/5.3.1.2) When CCRS output data used by the INS for a function becpmes
invalld, or unavailable, at least a warning shall be given. Higher priority alerts shall be given
wherg required; see-8-3-2-4-and Table C;2(classification of the alerts).

Whep CCRS output data not actually in use by the INS becomes invalid, or unavailable} this
shall|be indicated at least as a caution. Loss of data which requires attention and which |[does
not result in a hazardous situatien shall lead into a caution, i.e. data is redundantly available
or onlly used for display reasons;see-8-3-2-1.

When input data from sensor or source used by CCRS becomes invalid, or unavailable} this
shall|be indicated as a caution.

Validiity checksshall include the evaluation of relevant empty data fields, status or mode fields
(e.g.| statesy~modes and qualities such as "valid", "invalid", "simulation", "manual input",

"estimated (dead reckoning)", "no fix", "standby").

6.3.1.2 Methods of test and required resulis

Refer to manufacturer's documentation to identify 8 cases in which the EUT evaluates input
data as invalid based on relevant empty data fields or content of status, mode or quality
fields. Confirm by observation that the EUT provides at least a caution to indicate invalid data.

Refer to the manufacturer's FMEA documentation (see 9.3.1) to identify whether the EUT has
any capability to use data failing validity checks. If such invalid data are used, check that the
relevant performance standards specifically allow use of that data and confirm by analytical
evaluation that such functionality does not cause side effects for functions not depending of
this data.

Confirm by observation that when input data from sensor or source used by CCRS becomes
invalid, or unavailable, then EUT provide a caution within a time period which is related to the
process requirements and described in the manufacturer's documentation.
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Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data selected for use by the EUT causes changed
conditions which require immediate attention but which are not immediately hazardous.
Confirm by observation that the EUT provides a warning within a time period which is related
to the process requirements and described in the manufacturer's documentation.

Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data selected for use by the EUT will not result in
any hazardous situation. Confirm by observation that the EUT provides a caution within a time
period which is related to the process requirements and described in the manufacturer's
documentation.

Refef to the manufacturer's FMEA documentation to identify 2 cases in different functions in
whicl invalid, or unavailable, CCRS output data is not selected for use by the EUT - Confirm
by observation that the EUT provides a caution within a time period which is~related tp the
procgss requirements and described in the manufacturer's documentation.

If the EUT includes automatic control functions, refer to the manufacturer's AMEA
documentation to identify 2 cases in each automatic control function in which invalid, or
unavpilable, CCRS output data selected for use by the EUT may_c¢ause a situation reqtriring
immegdiate attention, decision and if necessary action to avoid any‘kind of hazardous situjation
(e.g.| loss of essential information used by an automatic, eontrol function). Confirm by
obsefvation that the EUT provides an alarm within a timé period which is related t¢ the
procgss requirements and described in the manufacturer'scdoecumentation.

6.3.2 Plausibility
6.3.2/1 Requirement

(MS(.252(83}/5.3.2.1) Received or derived.data that is used or distributed by the INS shall be
checked for plausible magnitudes of values.

Two kinds of checks for plausible magnitudes shall be carried out:

o checks that a value is within-plausible range;

[¢]

necks that operative mades or states are matching when they are reported by more[than
he sentence from a_single sensor/source or function (e.g. GGA and VTG sentgnces
gporting equal operative states of a single EPFS).

- O

(MS(.252(83)/5.3:2.2) Data which has failed the plausibility checks shall not be used bl the
INS and shall nefaffect functions not dependent on these data.

If data aresnot passing the plausibility check, they are considered as "invalid" and wijll be
treate¢dsas-described in 6.3.1.

6.3.2.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that input data which are used by the
INS and its tasks and functions have defined plausible ranges and defined matching criteria
for operative modes and states.

Generate 5 representative examples of data not passing the plausibility check and confirm by
observation that these data are not used by the INS.
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6.3.3 Latency
6.3.3.1 Requirement

(MSC.252(83)/5.3.3.1) Data latency (timeliness and repetition rate of data) within the INS
shall not degrade the functionality specified in the relevant performance standards.

6.3.3.2 Methods of tests and required results

Refer to manufacturer's documentation to identify the allowed latency for each task and
function within the EUT. Confirm by analytical evaluation of manufacturer's documentation

h fact h id tified all f hich the lat b i
that e manufacturar has idantified all casaes for whic elatency may be an-issue vhen

fulfillng the relevant performance standards.

Refef to manufacturer's documentation to identify 3 cases within the INS for whichlatercy is
impoftant. Confirm by observation that data latency does not degrade the,functiopality
specified within the relevant performance standards.

6.4 | Consistent common reference system (CCRS)
6.4.1 Consistency of data
6.4.1].1 Requirement

As ajminimum, 6.4.1 is applicable for primary navigational data.

(MS(.252(83)/5.4.1.1) The INS shall ensure that)the different types of information are
distriputed to the relevant parts of the systemyyapplying a consistent common refefence
systdm for all types of information.

(MS(@.252(83)/5.4.1.2) Details of the source~and the method of processing of such data|shall
be provided for further use within INS.

(MS(.252(83)/5.4.1.3) The CCRS*shall ensure that all parts of the INS are provided with the
same type of data from the same'source and all parts of the INS apply the provided data.

NOTE| Same type from same source means equal value and equal origin. For performance reasons, the EU[l-may
can have parallel data distribution paths for different uses with different update rates (see Annex E). The CCRS
principgle is what is described\in the definition of the CCRS (3.1.20).

Conrjected data such’ as latitude+longitude, COG+SOG and set+drift shall originate from the
samg source.

6.4.1.2 Methods of test and required results

Conflrm by inspection of manufacturer's documentation that:

o the EUT uses the CCRS principle to distribute navigation data to all relevant parts of the
system EUT;

o all relevant parts of the-system EUT apply the distributed data based on the CCRS
principle;

o details of the source and the method of processing of such data are provided for further
use within INS.

Confirm also by observation that the above is true at least for primary navigational data.

Refer to manufacturer's documentation to identify whether parallel data distribution paths
have been implemented. If implemented, confirm by observation that parallel distribution
paths have methods to ensure that all part of the INS receive the same data from the same
source.
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Confirm by observation that all connected data such as latitude+longitude, COG+SOG and
set+drift originate from the same source.

6.4.2 Consistent common reference point (CCRP)
6.4.2.1 Requirement

(MSC.252(83)/5.4.2.1) The INS shall use a single consistent common reference point for all
spatially related information. For consistency of measured ranges and bearings, the
recommended reference location shall be the conning position. Alternative reference locations
may be used where clearly indicated or distinctively obvious. The selection of an alternative

f H Y 3 b Ll £ ££, + £ H Y 3 3 3 H
re erJIIUU MYUITTU oTTAll TTUL dITC LU TTC TTItC YTty Trivrrturirnry Jruvtvoo.

The jntegrity monitoring process within the INS is related to a single consistent-common
refergnce point to get correct results.

Alterpative reference locations may be used for local display, calculation and’measuremlents.
Affeqted information shall be clearly indicated or distinctively obvious. This information |shall
not ble distributed outside the-system equipment.

If prqvided, performance of any automatic control function shall. not be adversely affected by
seledtion of alternative reference locations.

Location of the CCRP shall be provided to equipment outside of the INS (see POS senfence
in Annex F).

NOTE[1 An example of a temporarily specified alternative reference location-may can be the reference for| radar
preseftation (CCRP versus radar antenna position).

NOTE[2 An example of a permanently assigned altethative reference location-may can be the location uged by
track ¢ontrol (ship specific installation parameter).

6.4.2,.2 Methods of test and required results
Conflrm by inspection of manufacturer's documentation that:

e irlstallation process supports the CCRP concept, for example the installation manual
ifcludes description_of offset adjustments for connected sensors providing spatially related
dpta;

e rgcommendation-is available in the installation manual that the conning position is used for
the CCRP.

Conflrm by observation of the results according to Annex H that:

° calculatlon of information from the relevant sensors to the consistent common refenence

and speed,;

e if an alternative reference location is provided,-ebserve-that; then when used, the affected
information is clearly indicated or distinctively obvious;

e if any automatic control function is provided and if an alternative reference location is

provided,-confirm-by-observationfor-each—automaticcontrolfunction-that upon changing

reference location, the performance of-the each automatic control function is not adversely
affected.

Select the CCRP as the reference location on all workstations. Confirm by observation that
the following items within the EUT are presented using the same reference point:

e own ship's position;
o EBL, VRM, cursor and range rings;
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o target range and bearing;

o cl

osest point of approach (CPA);

e time to closest point of approach (TCPA);

e parallel index lines;

e course over ground (COG);

e speed (speed over ground (SOG) and speed through water (STW)).

In above condition, confirm by observation that all other items within the EUT are presented

using

either:

o th

e a
d
If pra

on a
are p

(@]

e S

In ak

Conf
sentq

alterpative reference location and not affected by selection of an alternative reference po

6.4.3

ine to closest point of approach (TCPA);

e same reference point as above; or

permanently assigned alternative reference location that is clearly indicate
stinctively obvious.

vided, select a temporarily specified alternative reference point as the reference loc
resented using the same reference point:

vn ship's position;
BL, VRM, cursor and range rings;
rget range and bearing;

osest point of approach (CPA);

Arallel index lines;
burse over ground (COG);
beed (speed over ground (SOG) and:speed through water (STW)).

e temporarily specified,alternative reference location as above clearly indicated; or

permanently assigned alternative reference location that is clearly indicate
stinctively obvious:

rm by observation that the output data in interfaces of the EUT include the
nce (see Annhex F) and are referenced either to the CCRP or a permanently assi

Consistency of thresholds

d or

ation

single task station. Confirm by observation that the following items within the task station

ove condition, confirm by observation that all other items within the task station are
pres¢nted using either:

POS
gned
nt.

6.4.3

T Requirement

(MSC.252(83)/5.4.3.1) The INS shall support the consistency of thresholds for monitoring and

alert

functions.

(MSC.252(83)/5.4.3.2) The INS shall ensure by automatic means that consistent thresholds
are used by different parts of an INS, where practicable.

Cross track limit threshold for monitoring route shall be common for track control (IEC 62065)
and route monitoring (IEC 61174).

(MSC.252(83)/5.4.3.3) A caution may be given when thresholds entered by the bridge team
differ from thresholds set in other parts of the INS.
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6.4.3.2 Methods of test and required results

Confirm by observation that the following thresholds are consistent:

If usprs are allowed to select inconsistent threshglds, then confirm by observation tireat a

depth below keel-HEC-6811474);
safety depth (IEC 61174);

safety contour (IEC 61174);
look ahead time or distance (IEC 61174);
look ahead passing distance (IEC 61174);

cfoss track Imit Tor monitoring route-ts—common for track control (IEC 62065) and
onitoring (IEC 61174);

3

o =

interest (IEC 61174);

CPA/TCPA (IEC 62388);

provided, BCR/BCT (IEC 62388);
approach time to critical point (IEC 61174);

=

ridication, end of track (IEC 62065);

(IS0 11674).

cautipn is given when a different threshold is entered*into a part of EUT and that this is cl
indicated as long as a different threshold is in use.

6.5

Integrity monitoring

6.5.1 Requirement

As mlinimum, 6.5 is applicable for primary navigational data.

(MS(.252(83)/5.5.1) The integrity of data shall be monitored and verified automatically b
being used, or displayed.

(MS(Q.252(83)/5.5.2) The integrity of information shall be verified by comparison of the
derivied independéntly from at least two sensors and/or sources, if available.

(MS(.252(83}/5.5.3) The INS shall provide manual or automatic means to select the
accurate method of integrity monitoring from the available sensors and/or sources.

OO0/ oa) - =

Foute

imits used for verification of monitored route against safety contour and areas<or oljjects

flprovided, track control limits such as low speed, course diffefence, early course change

if| provided and activated, heading control limits such. as off-heading, heading mgnitor

arly

efore

data

most

(MSC25283715-54) A —cfearirdicationmof the—sensors—arnd—sources of data—sefecte
integrity monitoring shall be provided.

d for

(MSC.252(83)/5.5.5) The INS shall provide a warning, if integrity verification is not possible or
failed.

The results of integrity monitoring shall be:

Passed = integrity verification passed;
Failed = integrity verification not passed;
Doubtful = integrity verification not possible.
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The-system equipment shall provide at least the following methods for integrity monitoring:

e position: comparison between two EPFS;
e position: comparison between EPFS and dead reckoning using ship's heading and SDME;

e heading: comparison between two heading sensors.

The—system equipment shall provide at least one of the following methods for integrity
monitoring:

e speed through water: comparison between two STW sensors;

e speed through water comparison withra SOG from SDME]

e speed through water: comparison with a SOG from EPFS.

The—system equipment shall provide at least one of the following methods' for intggrity
moniforing:

beed and course over ground: comparison between two longitudinal/transversal ground
beeds from SDME together with a heading;

S
S
e speed and course over ground: comparison with a STW sensor together with a heading
SeNsor;

S

beed and course over ground: comparison with a SOG and COG from EPFS.

The—system equipment shall provide at least one of the following methods for intggrity
monitoring:

o depth: comparison with a second depth sensor;

e depth: comparison with data from largest available ENC chart.

The—system equipment shall provide atileast one of the following methods for integrity
monitoring:

e time: comparison with a secondEPFS sensor;

e time: comparison with internalclock.

The—pystem equipment may-provide the following method for integrity monitoring: heading:
comparison between heading sensor and COG sensor when SOG is high enough for reliable
comparison.

Othef equivalentimethods may be provided for integrity monitoring.

(MS(C.252(83)/5.5.6) Data which fails the integrity monitoring function or data where intggrity
monitoringJis not possible shall not be used for automatic control systems/functions.

In the above cases for track control, the fall-back arrangements specified in IEC 62065 for
unavailable sensor data-are-te shall be followed.

If integrity monitoring of heading data or speed data is not possible, the requirements of
paragraph MSC.252(83)/12.7 for fallback arrangements and maintaining minimum basic
operation should be followed for heading control (see 7.7.8.4). In case the integrity monitoring
fails and the-system equipment is not able to determine the faulty source, the operator should
select the source manually.

6.5.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that each mandatory method is
provided and which additional methods are available.
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Confirm by observation that the EUT provides either manual or automatic means to select the

most

accurate method for integrity monitoring.

Confirm by observation that the EUT provides clear indication of sensors and sources of data
selected for integrity monitoring.

Confirm by observation of each available method that:

e with simulated errors (disturbances, jumps) exceeding the thresholds in use, the integrity
monitoring works as documented by manufacturer;

(] tr EUT PIUV;dUO [} VVGIII;IIS VVhUII thc IUOU:t Uf ;Iltcyl Ity IIIUII;tUI;IIy Uf data from
sensors/sources in use is failed;

e the EUT provides a warning when integrity monitoring of data from sensors/sources in use
i§ not possible.

If aufomatic control systems/functions are provided, then confirm by observation that when

data

fails the integrity monitoring or when integrity monitoring of data is,/not possible

this

results in appropriate (i.e. as specified in related equipment standard)Afall-back arrangements

foru

6.6
6.6.1

As a

(MS(
plaus
their

Tablg¢ 3 defines the marking of datathat has been checked for validity, plausibility

integ

havailable sensor data.

Marking of-data
Requirement

minimum, 6.6 is applicable for primary navigational‘data.

.252(83})/5.6.1) The data shall be marked with the source and the results of va
ibility checks and integrity monitoring to enable subsequent functions to decide wh
input data complies with their requirements or not.

rity within the INS.

idity,
ether

and
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Table 3 — Marking of data

Validity Plausibility Integrity INS data marking Remark
check check monitoring . . ;
Validity Plausibility | Integrity
flag or status status
status (e.g. NSR) (e.g.
flag NSR)
or
mode
indicator
(e.g.
GLL)
Fail Faft Notpossible mvattd NoO Fatted Data cannot be usqd
within INS
Fail Pass Not possible Invalid Yes Failed Data cannot be*usgd
within INS unless
relevant performange
standards specificaflly
allow,use of invalid
data
Passg Fail Not possible Invalid No Failed Data cannot be usqgd
within INS
Pasg Pass Not possible due | Valid Yes Doubftful Data cannot be usgd
to lack of second for automatic control
sensor, source or function(s)
method
Passg Pass Fail Valid Yes Failed Data cannot be usgd
for automatic control
function(s)
Passg Pass Pass Valid Yes Passed Data is suitable for|any
use
NOTE For "data cannot be used for automatic contrél*function(s)", see 6.5.1.

6.6.2 Methods of tests and required results

Conffrm by observation of displays that all parts of the INS use the data as marked| with
sourge, validity, plausibility and'integrity.

Conflrm by observation.that the NSR sentences described in Annex |-are is provided.

6.7 Selection.of. sensors and sources
6.7.1 Requirement

As a|mjnimum, 6.7 is applicable for primary navigational data.

(MSC.252(83}/5.7.1) INS shall provide two user selectable sensor/source selection modes
when multiple sensors/sources are available; manual sensor/source selection mode and
automatic sensor/source selection mode.

(MSC.252(83)/5.7.2) In manual sensor/source selection mode it shall be possible to select
individual sensors/sources for use in the INS. In case a more suitable sensor/source is
available this shall be indicated.

(MSC.252(83)/5.7.3) In automatic sensor/source selection mode, the most suitable
sensors/sources available shall be automatically selected for use in the INS. It shall further be
possible to manually exclude individual sensors/sources from being automatically selected.
The manufacturer shall declare the criteria and procedures for selecting and deselecting the
most suitable sensors/sources (see 9.1).
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6.7.2 Methods of test and required results

Confirm by observation and inspection of the content of the operating manuals (see 9.1) that:

7

7.1

the EUT provides two alternative methods for selection of sensors/sources to be used:

manual and automatic mode;

in manual mode, an indication is provided when a more suitable sensor/source is

available;

in automatic mode, the EUT automatically selects between sensors/sources according to

the manufacturer's description;

t[T7s possible to manually exclude individual Sensors/sources from bemng automat
selected and used.

Module B — Task related requirements for integrated navigation systems

Description

(MSQ 252/6.1) The design of the INS should ease the workload of the bridge team and p
safely and effectively carrying out the navigation functions incorporated therein, compar
an equivalent set of standalone non-integrated equipment.

(MSQ 252/6.2) The integration should provide all functions, ‘depending of the task for
the INS is used and configured, to facilitate the tasks to,bé)performed by the bridge tean
pilot |n safely navigating the ship.

(MSQ 252/6.3) Each part of the INS should comply with all applicable requirements adqd
by the IMO, including the requirements of this décument.

NOTEH For guidance, see 4.3, Table 1 and Table 2.

(MSQ 252/6.4) When functions of equipment connected to the INS provide facilities in ad
to th|s document, the operation and, as far as is reasonably practicable, the malfuncti
such| additional facilities should “not degrade the performance of the INS below
requyements of this document.

(MSQ 252/6.5) The integration of functions of individual equipment into the INS shoul
degrade the performance below the requirements specified for the individual equipment b

IMO

(MSQ 252/6.6) Alerts should be generated and presented according to Module C (Clause

cally

(ot in
ed to

vhich
and

pted

lition

bn of
the

 not
y the

8).

NOTEl2 The MO alert requirement

vidual
Ve

hafhestandards— This—standar

q

Task and functional requirements for an INS

7.2.1 General

7.21.1 Requirement

(MSC 252/7.1.1) The configuration of the INS shall be modular and task-oriented. The
navigational tasks of an INS are classified as "Route planning”, "Route monitoring”, "Collision
avoidance", "Navigation control data", "Status and data display" and "Alert management".
Each of these tasks comprises the respective functions and data.
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(MSC 252/7.1.2) All tasks of an INS shall use the same electronic chart data and other
navigational databases such as routes, maps, tide information.

(MSC 252/7.1.3) If Electronic Navigational Charts (ENCs) are available, they shall be used as
common data source for INS.

(MSC 252/7.1.4) 7.2.2 to 7.2.5 and 7.2.7 apply, if the respective task is integrated into the

INS.

NOTE The CCRS principle also applies to ENC charts and updates, routes for monitoring and user created
navigation material (such as radar maps (lEC62388:2004,8-10 |IEC 62388:2013, 9.12), symbols, lines, areas and

text nftes (FEC 611742008, 5.5.4 IEC 61174:2015, 5.4.1), etc.).

7.2.1].2 Methods of test and required results

Conf{rm by analytical evaluation that the-system EUT meets each requirement.

7.2.2 Task "Route planning"

7.2.211 ECDIS performance standards related mandatory functions and data

7.2.211.1 Requirement

(MSQ 252/7.2.1) The INS shall provide the Route planning, functions and data as specified in

Module A and B of the revised ECDIS performance standards (Resolution MSC.232(82)).

(Seel|lEC 61174.)

7.2.21.2 Methods of test and required results

Conflrm by observation that the-system EUT provides the Route planning functions and|data

as specified in Module A and B of the valid.ECDIS performance standards and relateq IEC

standards.

7.2.2.2 Procedures for voyageplanning

7.2.2.2.1 Requirement

(MSQ 252/7.2.2) The INS. shall be capable of supporting procedures for relevant paifts of

voyage planning, as adopted by the IMO Resolution A.893(21) Guidelines for vdyage

planning:

(A.893(21)/3.2)~Fhe detailed voyage or passage plan shall include the following factors:

1 the plotting of the intended route or track of the voyage or passage on appropriate gcale
charts: ithe true direction of the planned route or track shall be indicated, as well as all
aleas, of danger, existing ships' routeing and reporting systems, vessel traffic seryices,

a

ol I fal rs ' N FH L
ra—arryarcadsS wirtCTC TITar e CTIvITUTITITCTITAT PDTUTC L UTUTT CUTTSTUTT ativitTs apupoty,

2 the main elements to ensure safety of life at sea, safety and efficiency of navigation, and
protection of the marine environment during the intended voyage or passage; such
elements shall include, but not be limited to:

2.1 safe speed, having regard to the proximity of navigational hazards along the
intended route or track, the manoeuvring characteristics of the vessel and its
draught in relation to the available water depth;

2.2 necessary speed alterations en route, e.g., where there may be limitations because
of night passage, tidal restrictions, or allowance for the increase of draught due to
squat and heel effect when turning;

2.3  minimum clearance required under the keel in critical areas with restricted water
depth;

2.4  positions where a change in machinery status is required;
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2.5  course alteration points, taking into account the vessel's turning circle at the
planned speed and any expected effect of tidal streams and currents;

2.6 the method and frequency of position fixing, including primary and secondary
options, and the indication of areas where accuracy of position fixing is critical and
where maximum reliability must be obtained;

7.2.2.2.2 Methods of test and required results

Confirm by analytical evaluation that the-system EUT is capable of supporting the relevant
procedures as described above.

7.2.2,.3 Additional mandatory functions
7.2.2.3.1 Requirement
(MSQ 252/7.2.3) The INS shall provide means for

NOTE
which

7.2.2

Exec

administering the route plan (store and load, import, expérnt,- documentation,

protection),

having the route check against hazards based on the planned minimum under| keel

clearance specified by the mariner,

checking of the route plan against manoeuvring limitation, if available in the [INS,
based on parameters turning radius, rate of turn (ROT), wheel-over and course

changing points, speed, time, ETAs,

drafting and refining the route plan against meteorological information if available in

the INS.

"If available in the INS" means if this option is supperted by EUT, the manufacturer-shal-declare declares

functions are available.

.3.2

ute successively the following steps:

eate a new route plan "Test/1" and store it in the EUT;

Methods of test and required results

e create another new route plan "Test 2" including at least a segment with a water ¢

Igss than 10 m, store it in the EUT and then export it to a removable media (e.g. me
stick, floppy disk, ete.)*as supported by the EUT;

Igad the already stored route plan "Test 1" for use in the EUT and confirm by obsery
that the content of it is as before storing of it;

=

hport routelplan "Test 2" from removable media for use in the EUT and,;

el|ther view, print or create a printable file from the route plan "Test 2";

lepth
mory

ation

new

pltaotect the route plan "Test 2" against changes. After protection, try to add a

Sviaatlat

confirm by observation that user is informed that changing of protected route plan is not

allowed;
unprotect the route plan "Test 2";
confirm by observation that now adding a waypoint is possible;

set safety contour as 10 m and perform check of route plan "Test 2";

confirm by observation that the-system EUT is able to detect and display this violation of

the safety contour.

If check against manoeuvring limitations is available in the EUT, execute successively the
following steps:
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confirm by observation that the EUT is able to detect a turning radius which is less
possible for the ship;

2021

than

confirm by observation that the EUT is able to detect a planned speed higher than the

maximum available for the ship or lower than the minimum acceptable speed fo
available steering system;

set planned speed as 80 % of maximum available for the ship;

r the

confirm by observation that the EUT is able to detect a turning radius which will require a
higher rate of turn than is possible for the ship when sailing at 80 % of the maximum

speed;

CJIIf;IIII by UbDUIVGt;UII that thc EUT IO ab:c tU dUtUbt If tVVU VVGy'JU;IItO buth thh GG
1]0 NM radius turns are so close to each other that the wheel-over or course change
fqr the second waypoint is before the end of turn of the first waypoint;

set planned speed as 80 % of maximum available for the ship;

confirm by observation that the EUT is able to inform the user that it is impessible to
the selected ETA for the given ETD.

If ch¢ck against meteorological information is available in the EUT, execute successivel
following steps:

cponfirm by observation that the EUT is able to draft a suitable route between two
glven waypoints which is able to benefit from favourablefitems (e.g. wind, current,
ahd able to avoid unfavourable items (e.g. wind, current, waves, etc.) as specified i
operator operating manual provided by the manufacturer;

c

c

nanging criteria to judge favourable and unfavourable conditions and by accepting
rput of non-changeable waypoint locations.

7.2.3 Task "Route monitoring”

7.2.31 Mandatory functions

7.2.311.1 Requirements

(MSQ 252/7.3.1) The INS shall\provide the route monitoring functions and data as specif
Modyle A and B in the ECDIS/performance standards.

7.2.311.2 Methods of tests and required results

Conf

specfified in Module A and B of the valid ECDIS performance standards and related
standards.

7.2.3,.2 Additional mandatory functions

and
point

meet

y the

user
etc.)
 the

bnfirm by observation that the EUT allows the user to refine the drafted route plgn by

user

ed in

rm by observation that the—system EUT provides the route monitoring functions as

IEC

7.2.3.2.1 Requirements

(MSC 252/7.3.2 as amended by MSC.452(99)) The INS shall provide capability for

e optionally overlaying radar video data on the chart to indicate navigational objects,
restraints and hazards to own ship in order to allow position monitoring evaluation and

object identification,

NOTE 1 "Optionally" means "possible user selection".

e determination of deviations between set values and actual values for measured under-

keel clearance and initiating an under-keel clearance alarm, if fitted,

NOTE 2 "If fitted" means "it has to be supported by the EUT".


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 RLV © IEC 2021 -41 -

e the alphanumeric display the present values of Latitude, Longitude, heading, COG,
SOG, STW, under-keel clearance, ROT (measured or derived from change of
heading),

e AIS reports of AtoNs,

e Coastal and NAVAREA navigational warnings,

e search and rescue (SAR) warnings,

e Coastal and METAREA meteorological warnings,
e jce warnings,

AL HH Qofol Lot FH LAAC LN L £ FH
o wrariromrmmre \JGIULy mrrorrratrori \IVI\)I} UVCIla_y rarivtivito,

NOTE|3 Sources of MSI are NAVTEX (IEC 61097-6), other IMO-recognized equipment accommodating| other
providers of GMDSS terrestrially-based services and recognized mobile satellite service enhanced™dfoup ¢alling
system (IEC 61097-4 and IEC 61097-16).

and if track control is integrated into the INS,

it shall be possible to include the planned track and to provide, mohitor and displaly the
track related and manoeuvring data.

The INS shall provide the capability to display MSI received from WAVTEX and EGC seryices
from |IMO recognized providers in accordance with the requiregments of IEC 62288 for digplay
of information. The requirements from IEC 61174:2015, 412.6, (if applicable, as updatgd in
futur¢ versions of IEC 61174) shall be applied to all such sgyvices.

NOTE|4 EGC is promulgated using services from recognizeds3satellite providers such as, at the time of wWriting,
SafetyyNET (commercial name by Inmarsat) and SafetyCast (commercial name by Iridium). At the time of dfafting
IEC 61174:2015, only the former service was known.

For displaying MSI, the equipment shall be abl€' to:

focess and display, at least upon reguiest, MSI textual messages;

p
e offer proposals for geographical positions encoded in the messages, where possible, fo be
selected for use for graphical presentation;

NOTE|5 See IHO Publication S-53;

o offer the user the possibility to select, where necessary correct (i.e. edit) or add|, the
gpographical positianssin these messages, for example by numerical or graphical me¢ans,
tq be used for graphical display, including at least:

—| point positigns”of objects,
—| corner_pgsitions of areas;

e offer thenpossibility to call up the entire message when the user selects the graghical
gpresentation of MSI messages,

—

e otfexrthe user the means to manage the deletion of messages

NOTE 6 For calculation of distances, see IEC 61174:2015, Annex J.

The equipment shall provide the user with the current NAVTEX receiver mask as described in
IEC 61174.

7.2.3.2.2 Methods of tests and required results

Confirm by observation that the-system EUT provides the capability to select optionally the
overlay of radar video data on the chart.
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Confirm by observation or by inspection of manufacturer's documentation that the-system EUT
provides the capability to determine the deviations between set values and actual values for
measured under-keel clearance and the possibility to initiate and present an under-keel
clearance alarm.

Confirm by observation that the—system EUT provides the capability to display
alphanumerically the present values of latitude, longitude, heading, COG, SOG, STW, under-
keel clearance, ROT (measured or derived from change of heading).

Confirm by observation that the-system EUT provides the capability to display AIS reports of
AtoNs.

Conflrm by observation that the EUT provides the functionality to display Maritiqte, Safety
Information (MSI), including navigational, meteorological, ice and SAR warnings, as spetified
in IHC 61174 from NAVTEX and from the IMO recognized satellite service providers for
promulgating EGC in accordance with the requirements of IEC 62288.

Conflrm by observation that the EUT provides the functionality to process<and display, at|least
upon|request, MSI textual messages and that it offers:
° foposals for selection of geographical positions in the messages, where possible, o be
blected for use for graphical presentation;

»n o

e the user the possibility to select and correct (i.e. edit) of\add to the geographical positions
i these messages, for example by numerical or graphical means, to be used for graghical
d|splay, including at least:

—| point positions of objects,
—| corner positions of areas;

o the possibility to call up the entire smessage when the user selects the graghical
gpresentation of MSI messages,

—

e the means to manage the deletion 9f messages.

If tragk control is integrated into.the*INS, confirm by observation that it is possible:

—

e tq select the planned track,for route monitoring;

e tq provide, monitor and display the track related and manoeuvring data.

Conflrm by documented evidence that the EUT provides the user with the current NAYTEX
receijer mask as @described in IEC 61174.

7.2.3(3 Optional functions

7.2.3(31 Requirements

(MSC 252/7.3.3 as amended by MSC.452(99)) For navigational purposes, the display of other
route-related information on the chart display is permitted, e.g.

e tracked radar targets and AlS targets,

e AIS binary and safety-related messages,

e initiation and monitoring of man-over-board and SAR manoeuvres (search and rescue
and man-over-board modes),

o NAVTEX

e tidal and current data,
e weather data,

e jce data, and
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e MSI messages, where the operator may appropriately filter the display of Maritime
Safety Information (MSI|) messages (for example by source, by reason of warning,
etc.).

The manufacturer shall declare which functions, data or AIS messages are available.

7.2.3.3.2 Methods of test and required results

Confirm by observation that the-system EUT provides the optional functions, data or AIS
messages together with facilities for the operator to filter the display of Maritime Safety
Information (MSI) as specified by the manufacturer.

7.2.3.4 Search and rescue mode
7.2.3.4.1 Requirement

(MSQ 252/7.3.4.1) If available, it shall be possible to select on the route mohitoring display a
prede¢fined display mode for a "search and rescue" situation that can(be accessed |upon
simple operator command.

The fnanufacturer shall declare which functions are available.

(MSQ 252/7.3.4.2) In the search and rescue mode, a superimposed graphical presentatipn of
the datum (geographic point, line, or area used as a reference in search planning), initial|most
probIble area for search, commence search point and &earch pattern chosen by the opgrator
(expanding square search pattern, sector search pattern or parallel track search pattern) with
track|spacing defined by him shall be presented.

The MO IAMSAR Manual Volume 3 shall be used as reference for the search pattern.

7.2.314.2 Methods of test and required results

If a search and rescue mode is provided by the manufacturer, confirm by observation that the
systgm EUT meets the requirements’in the following manner:

blect the display of an IAMSAR search pattern by a simple operator command;

bfine the geographic.point, area or line to be used as reference in search planning;

S
d
e afljust the search pattern and area of search by the operator;
cponfirm by observation that the search pattern is correctly presented in the foute
monitoring display.

Conflrm by-inspection of manufacturer documentation that the equipment manual describes
the Hasis for calculations of the search and rescue mode, if that search and rescue mogde is
provided.

7.2.3.5 Man-over-board (MOB) mode
7.2.3.5.1 Requirement
(MSC 252/7.3.5.1) If available it shall be possible to select on the route monitoring display a

predefined display mode for a "man-over-board" situation, that can be accessed upon simple
operator command.

The manufacturer shall declare which functions are available.

(MSC 252/7.3.5.2) In the man-over-board mode a superimposed graphical presentation of a
operator selectable man-over-board manoeuvre shall be presented.
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(MSC 252/7.3.5.3) The man-over-board position shall be memorised by a simple operator

acti

on.

(MSC 252/7.3.5.4) An urgency manoeuvring procedure shall be available at the display taking

set

As
info

and drift into consideration.

a minimum, the updated range and bearing display of the estimated MOB position
rmation based on set and drift and initial MOB position shall be presented.

As a minimum, the updated display of estimated MOB position information based on set and

i it hall h ted
drift position-shall-be-presented-

7.2,

3.5.2 Methods of test and required results

If avjailable, confirm by observation that the predefined MOB display maode meetg the

requirements in the following manner.

7.2.
7.2.

7.2.

Sklect the MOB display mode by a simple operator command.
Slave the initial MOB position by a simple operator command.
Show initial and estimated MOB position in conformance with. [EC 62288.

Show distance and bearing to the estimated MOB positiont

Task "Collision avoidance™”
L1 Radar performance standards related mandatory functions and data
1.1 Requirement

(MSQ 252/7.4.1) The INS shall provide the ¢allision avoidance functions and data as spegified
in Mpdule A and B of the Radar performance standards. Refer to Annex A for definitipn of

thesg modules.

7.2,

41.2 Methods of test and required results

Conffrm by inspection of doeumented evidence that the EUT conforms to the rel¢vant

sub

7.2.

7.2.j.2 Additional.mandatory functions

clauses of IEC 62388:20072013. Refer to Annex A, for a list of the relevant subclauses.

.2.1 Requirement

(MSQ 252/7+4.2.1) It shall be possible to present less information of ENC database oBjects

than [specified in MSC.232(82) for display base.

It shattbe possibte to Temove some or ait of folfowing categories or fayers of ENC data, but

not

individual objects within each category/layer:

coastline (high water);
own ship's safety contour;

isolated underwater dangers of depth less than the safety contour which lie within the safe
water defined by the safety contour;

isolated above water dangers which lie within the safe water defined by the safety contour
such as fixed structures, overhead wires, etc.
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7.2.4.2.2 Methods of test and required results

Confirm by observation that the EUT allows the presentation of less ENC data than that
specified for the display base in MSC.232(82), by selecting layers listed in 7.2.4.2.1. Confirm
by observation that it is not possible to remove individual objects.

7.2.4.3 Target association and target data integration
7.2.4.3.1 Requirement

(MSC 252/7.4.2.2) If target information from multiple sensors/sources (radar and AIS; 2 radar

) Lded 4 k stati -
S NS PFS}ae—p+eHa8a-8H-HIaSK-SIaHeH-

o the possibility of target association shall be provided for mutual monitoring and\te avoid
the presentation of more than one symbol for the same target,

e the association of AIS and radar targets shall follow the requirements~of Resoludtions
MSC.192(79) and MSC.191(79),

e cpmmon criteria shall be used for raising target related alerts, e.g., GPA7TCPA.

The target association shall be performed on all provided sensors/sources. Means sug¢h as
hystgresis shall be applied to the association criteria in order to preyent unwanted association
or disassociation. For practical applications, it shall be permitted to vary the association and
disagsociation criteria from the default values. The-user operating manual shall describg the
assogiation parameters and options.

The $election of priority for association of single sources shall be valid for the whole EUT| The
seledtion can be modified by operator action for the whole EUT at any nominated task station
whicly displays associated targets.

The threshold of association shall be consistent within the INS.

NOTE| Target association, including threshold\of association and priority of association (i.e. which symbol i$ used
for asgociated target), is a system wide fungtion. A task station-may can display associated targets or targetf from
a sing|je source. If associated targets are displayed, then they are identical at every task station which displalys the
assoclated targets.

7.2.4.3.2 Methods of test and required results

1EC 42388:2007—10.8-2" IEC 62388:2013, 11.8.2 (Association and priority), defines| four
scengrios for associating tracked targets and AIS targets. 7.2.4.3.2 reuses these scenarips to
simulate a targetifrom two different radar sensors.

Two [independent Target Scenario Simulators (TSS) are required and they shall conform to
the requitements of IEC 62388:20072013, Annex F, with the exceptions that support for target

fading.s not required and that only one tracked target is required from each simulator. S¢nsor
errormmmmmmm-wﬁe TT

column of the scenarios in—EC-62388:2007,10.8.2 |IEC 62388:2013, 11.8.2, and the other
TSS is set to provide data following the same position and velocity as the target defined in the
AIS column of the scenarios.

The methods of test and required results are as follows.

a) Confirm by observation that target association is provided and that, when targets are
associated, a single symbol is presented for each target in all task stations which are
selected to display associated targets.

b) Ensure target association is enabled on the EUT. Ensure that the default association
criteria are selected. Use the TSSs to generate the required radar sensor data for
association scenario 1. Tracked targets should be acquired (manually or automatically) as
soon as practical after the start of the test. On all task stations within the EUT that provide
target information from multiple radar sensors, confirm by observation that the
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requirements of test scenario 1 are met. Note that it is acceptable for the targets to be
associated when the elapsed time is 0 min.

c) Repeat test b) for association scenario 2. Note that it is acceptable for the targets to be
associated when the elapsed time is 0 min.

d) Repeat test b) for association scenario 3.

e) Repeat test b) for association scenario 4. Note that it is acceptable for the targets to be
associated when the elapsed time is 0 min.

f) Confirm by observation that, if an association disable function is provided while target
information from more than one radar source is provided on one task station, the

as
g) Iff target information from more than one radar source is provided on one task stltion,

cpnfirm by observation while performing target association test scenarios 1 to”4 thdt the
tgrget disassociation algorithm meets the requirements of target disassociation and in
afdition, demonstrates that means has been provided in order to limit the [function|from
hlinting (indecisions) in the association/disassociation process.

g) Ifl target information from more than one radar source is provided, orone task station,
cpnfirm by observation that no alarm is raised when the radar targetsvare disassociatgd.

h) Ifl target information from more than one radar source is provided on one task station,
pnfirm by observation that-ne-alarm-is—raised, when the radartargets are disassocipted,
e disassociated targets have unique identifiers.

Confirm by inspection of manufacturer's documientation that the-user operating manual
describes the parameters and options for associating radar targets.
C

onfirm by inspection of documented evidence that the association of AIS and fadar
tgrgets is in accordance with-tEC-62388%2007,10.8.2 |[EC 62388:2013,11.8.2.

k) Confirm by observation that commaon, criteria are used for raising target related alerts at
the task station.

[) Confirm by observation that association threshold parameters are consistent in every| task
station of the EUT.

7.2.:|.4 Target identifier

7.2.44.1 Requirement

(MSQ 252/7.4.2.3)For identical targets unique and identical target identifiers shall be used for
presgntation on)all INS displays. Where a target from more than one source can be prese¢nted
on ohe display the identifier shall be amended as required. Amended target identifiers [shall
be uged forall INS display presentations.

NOTEL_Example of "amended as required". Two radars track different targets. which are displayed in common
display. Technical tracking identifiers in first radar are 2, 5 and 10. Technical tracking identifiers in second radar
are 1, 5 and 6. As identifier 5 is available in both radars, the target identifier 5 given from second radar is amended
to identifier 11 for common display.

Local target identifiers may be provided in addition to the unique identifier used for
presentation on all INS displays. Where provided, local target identifiers shall be distinct from
the unique identifier. Local identifiers shall only be presented on the individual task station to
which they apply. The operator shall be able to switch off the presentation of the local
identifiers.

7.2.4.4.2 Methods of test and required results

If the EUT does not provide the capability to display target information from multiple
sensors/sources on a single task station, then the tests c), d), e), f), g) and h) are not
applicable.
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a)

b)

c)

d)

e)

g)

Using the simulators defined in 7.2.4.3.2, simulate several physical targets by providing
AIS data to the EUT for each of these targets. Confirm by observation that:

e a unique (i.e. different) identifier is used for each simulated AIS target;
o the unique identifier is identical on all workstations that present the target.

Switch off the AIS target simulation. Simulate several physical targets by providing radar
sensor data to the EUT. Confirm by observation that:

e a unique identifier is used for each simulated radar target;

e the unique identifier is identical on all workstations that present the target.

imulate several physical targets bv providing-both AlS and radar data-to the EUT for
L J =4 7 Ll =4

S

epch physical target. Ensure that the simulated AIS and radar data are sufficiently
matched so as to meet the EUT's criteria for target association. Switch ~on  tprget
apsociation, allowing sufficient time for the association to take place. “(Refe¢r to
nmanufacturer's documentation as required.) Confirm by observation that:

a unique identifier is used for each physical target, the identifier being amendgd as
required to ensure that it is unique;

¢| the unique identifier is identical on all workstations that present'the target;

¢| the unique identifier is not affected by change of presentation priority between radar
and AIS data.

Iffthe EUT provides an option to switch target association‘off, switch it off and repegt the
apove test. Confirm by observation that:

¢| on workstations with association switched off;~&ach physical target is presentgd by
both an AIS target and a radar target;

o| each target presented has a unique identifier, amended as required to ensure that it is
unique;

¢| the unique identifier is identical on all.workstations that present the target.

Rlepeat test c) with the simulated AlS;and radar data including at least 2 unmatched radar
dpata so that they do not meet-the EUT's criteria for target association. Confirfn by
opservation that:

¢| a single unique identifieris used for each physical target which is matched as wg¢ll as
unique identifier for gach physical unmatched targets, the identifier being amendegd as
required to ensure that it is unique;

| the AIS and ptracked targets corresponding to each physical target are assigned
different identifiers allowing them to be differentiated;

o| the identifiers used to present each target are identical on all workstations that present
the target:

Simulate~several physical targets by the provision of radar data to the EUT fronm two
d|fferent radar sensors for each physical target. Ensure that the simulated radar data is
spffieiently matched to meet the EUT's criteria for target association; in order to achieve
this, it may be sufficient to supply the same data to two inputs. Switch on target
association and allow sufficient time for the association to take place. (Refer to
manufacturer's documentation as required.) Confirm by observation that:

e a unique identifier is used for each physical target, the identifier being amended as
required to ensure that it is unique;

e the unique identifier is identical on all workstations that present the target.

If the EUT provides an option to switch target association off, switch it off and repeat
test f). Confirm by observation that:

e on workstations with association switched off and which have the capability to display
radar targets from more than one radar sensor, each physical target is presented by
two radar targets;

e each target presented has a unique identifier, amended as required to ensure that it is
unique;
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e the unique identifier is identical on all workstations that present the target.

h) Repeat test f) with the data from the two different radar sensors including at least
2 unmatched radar targets so that they do not meet the EUT's criteria for target
association. Confirm by observation that:

e a single unique identifier is used for each physical target which is matched as well as a
unique identifier for each physical unmatched targets, the identifier being amended as
required to ensure that it is unique;

e the tracked targets corresponding to each physical target are assigned different
identifiers allowing them to be differentiated;

the target
i) Iffthe EUT provides local identifiers, confirm by observation that:

¢| the local target identifiers are distinguishable from the unique identifier;

local identifiers are only presented on the individual task station to which they apply;

it is possible to deselect the display of local identifiers.
7.2.:|.5 Combined radar signals
7.2.45.1 Requirement

(MSQ 252/7.4.2.4) A display may present combined radar*signals from more than one fadar
sour¢e. The malfunctions of this additional facility shall, not degrade the presentation qf the
radaf source selected as primary, unless the primary source is the one that fails. Selgction
between the primary and the other source(s) shall be/iridicated as such.

7.2.45.2 Methods of test and required results

Conflrm by observation or by inspection of documented evidence that the-system EUT meets
the fequirements according—+EC-62388;20074—14-43 |EC 62388:2013, 15.6.3 (Comblining
radat).

7.2.j.6 Optional functions
7.2.4.6.1 Requirement
(MSQ 252/7.4.3) Optienally, the following information may be displayed:

o| true scaled_Ship symbols and CPA/TCPA and bow crossing range (BCR) /| bow
crossingitime (BCT) related to the real dimensions;

chart.data from the common database of INS: traffic-related object layers.

7.2.4|.6.2 Methods of test and required results

If optional functions are provided, confirm by observation that the-system EUT meets each
requirement.

7.2.5 Task "Navigation control data”
7.2.51 General

(MSC 252/7.5.1) To support the manual and automatic control of the ship's primary
movement, the INS navigation control task shall provide the following functionality:

e display of data for the manual control of the ship's primary movement;

o display of data for the automatic control of the ship's primary movement;
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e presentation and handling of external safety related messages, including e.g. MSI and AIS
safety-related and binary messages—NAVTEX and AIS-ASM. These messages shall be
stored for viewing purposes as specified by the manufacturer.

AIS safety related and binary messages having identical source and content shall replace
existing messages that they duplicate.

NOTE Similar provisions are available for AIS class A in IEC 61993-2.

7.2.5.2 Presentation of navigation control data for manual control

7.2.521  Requirement

(MSQ 252/7.5.2.1 as amended by MSC.452(99)) For manual control of the ship's_primary
movament the INS navigation control display shall allow at least to display the follqwing
information:

o| under keel clearance (UKC) and UKC profile;

o] STW, SOG, COG;

o| position;

o| heading, ROT (measured or derived from change of heading);
o| rudder angle;

o| propulsion data;

o| set and drift, wind direction and speed (true and/for relative selectable by the operator),
if available;

e| the active mode of steering or speed controfl;
o| time and distance to wheel-over or tothe next waypoint;

o| safety related messages e.g. AlLS safety-related and binary messages,—NAYTEX
Maritime Safety Information (MS}ymessages.

7.2.5.2.2 Methods of test and<required results

Conflrm by observation that-the~system EUT provides display capability for each datafitem
descfibed in 7.2.5.2.1 in _accordance with the requirements of IEC 62288 for display of
information.

7.2.53 Presentation of navigation control data for automatic control

NOTE]| This function.is optional, as described in 4.1 (MSC.252(83)/2.1.3.2 and MSC.252(83)/2.1.4).

7.2.5.3.1 Requirement

(MS(¢2562/7.5.3.1) For automatic control of the ship's primary movement, the INS naviglation
control display shallalfow at 1east and as default the display of the folfowing information.

e all information listed for manual control;

e set and actual radius or rate of turn to the next segment.

The set value is for next turn or current turn under execution. The actual value is current
measured value.

7.2.5.3.2 Methods of test and required results

Confirm by observation that the-system EUT provides all information listed for manual control,
set and actual radius or rate of turn to the next segment in accordance with the requirements
of IEC 62288 for display of information.
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4 Presentation of navigation control data

4.1 Requirement

(MSC.252/7.5.4) The navigation control data shall be presented:

in digital and where appropriate in analogue form, e.g., mimic elements, logically

arranged on and around a symbolic outline of a ship;

if applicable, together with their "set-values";

if applicable and on demand together with a history presentation to indicate the trend

of the parameter.

item

Parameter is considered as data.

7.2.5.4.2 Methods of test and required results

Conflrm by observation that the-system EUT provides display capabilityfor/each data
descfibed in 7.2.5.4.1 in accordance with the requirements of IEC 62288 for display of
information.

7.2.6 Task "Alert management”

NOTE]
spec

NOTE
syster]

7.2.7

7.2.7).

7.2.7,

(MS(
displ
[ ]
[ ]

fied in Module C (Clause 8).

With "alert management", MSC.252(83) intends to implement all modules of MSC.302(87), including 4
.

Task "Status and data display”

1 Mandatory data display functions
1.1 Requirement
252/7.7.1 as amended by ‘WMSC.452(99)) The INS shall provide the following

by functions:

presentation of mode and status information;
presentation of-the ship's static, dynamic and voyage-related AlS data;

presentation‘\of the ship's available relevant measured motion data together with
"set-values’;

presentation of received safety related messages, such as AlS safety-related
binary: messages,—NAVTEX Application Specific Messages (ASM), Maritime §
InfoFrmation (MS1) messages as specified in IEC 62288.

(MSC 252/7.6.1) Scope, operational requirements andvalert-related requirements

are

CAM

data

their

and
afety

Yhe nqnipmpnf shall r‘nmpl\]/ with the rpquirpmpnfc for prnr‘pceing and dicplny of

AIS

ASM as defined in IEC 62288.

presentation of INS configuration;

NOTE The INS configuration includes information about all subsystems and sensors installed, ready for use
and currently in use.

7.2.7

presentation of sensor and source information.

1.2 Methods of test and required results

Confirm by observation that the-system EUT is able to present mode information including
information whether or not the—system EUT is in a non normal mode of operation (e.g.
simulation mode, service mode, training mode (see 7.4.3)).
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Confirm by observation that the-system EUT is able to present status information (ON/OFF, |
availability, degradation, integrity), for example for the status of automated functions, systems
and/or subsystems (see also 7.4.3).

Confirm by observation that the-system EUT is able to present data and status information |
(ON/OFF, integrity, validity, plausibility) provided by the sensors and sources.

Confirm by observation that the-system EUT is able to present ship's static, dynamic and |
voyage-related AIS data.

Confim—by—observation—tha he = . s—ab o—pPrese ship-s—available—rele
meagured motion data together with their "set-values" (heading, course/speed, rate-ofiturn,
turn fadius).

Conflrm by-ebservation inspection of documented evidence that the-system~-EUT is aljle to
presgnt received safety related messages, such as AIS safety-related and‘binary messages
and-NAVTEX, ASM, MSI messages as specified in IEC 62288.

Conflrm by observation that the-system EUT is able to present INS/configuration including:
integrated tasks, integrated automated control functions, connected,and selected sensor$ and
sourg¢es and consistent a common reference point.

7.2.7,.2 Mandatory data management functions
7.2.7.2.1 Requirement
(MSQ 252/7.7.2) The INS shall provide the followihg management functions:

o| setting of relevant parameters;

editing AIS own ship's data and information to be transmitted by AIS messages.

The equipment shall at least allow to<edit own ship's AIS data and information as suppprted
by VISD and SSD sentences in QG 61162-1 and to transmit these items to the AIS| The
installation manual shall specify*which AIS own ship's data and information can be transnpitted
to thg AlS.

7.2.7.2.2 Methods of'test and required results

Conflrm by observation that the EUT allows the setting of relevant parameters for the jtems
listed in 7.2.7.1.4.as specified in manufacturer's documentation.
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Confirm by observaiion that the EUT allows the editing of the AIS own ship's dafa and the
information supported by VSD and SSD sentences in IEC 61162-1. Confirm by analytical
evaluation that the EUT is capable of transmitting these items to the AIS. Confirm by
inspection of documented evidence that the installation manual holds specification of all AIS
own ship's data and information that can be transmitted to the AlS.

7.2.7.3 Optional data display functions
(MSC 252/7.7.3) The INS may provide on demand:

e tidal and current data;
e weather data, ice data;

e additional data of the tasks Navigation control data and Route monitoring and AIS
target data.
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The manufacturer shall declare which data is available for presentation on demand.

7.2.7.4 Methods of test and required results

Confirm by observation that the-system EUT provides the optional data as specified in
manufacturer's documentation.

7.3  Functional requirements for INS task stations

7.3.1 Number of task stations

7.3.1f1 Description

(MSQ 252/8.1.1) The number of task stations on the bridge depends on the tasks intégrated
into the INS. It shall support the simultaneous operation and presentation of,at least the
minimum set of tasks necessary to meet the carriage requirements of SOLAS régulation /19.

The manufacturer shall declare which carriage requirements of SOLAS V/19 the EUT is|able
to fulfil.

(MSQG 252/8.1.2) To specify the required number of task stations the required bgckup
arrarlgements as mandated by the carriage requirements of SOLAS regulation V/19 shall be
taken into account.

(MSQ 252/8.2) For each tasks of:

o| route monitoring,
e| collision avoidance,

o| navigation control data,

a task station shall be provided for eachitask, if the respective task is part of the INS.

(MSQ 252/8.3) For the tasks of:

o| Route planning,

o| status and data display, and

o| alert managenient (CAM system),
means shall be provided to operate the tasks at least at one of the task stations referred fo on

paragraph MSC.252/8.2 or at least at another additional task station at the choice df the
bridgle team _and pilot.

(MSC . 252/8.4) For the task "Route planning”, a separate remote task station maly be
provided-

NOTE The minimum required number of task stations are as follows if the relevant tasks are provided by the EUT:
e Task station 1 (Main purpose: Route monitoring);

e Task station 2 (Main purpose: Collision avoidance);

e Task station 3 (Main purpose: Navigational control data);

e Task station 4 (Main purpose: Backup, if required by backup arrangement under SOLAS regulation V/19).

(MSC 252/8.5) The allocation of the tasks to the task stations shall be sufficiently flexible, to
support all navigational situations, and shall be sufficiently simple to support team working
and awareness of operator roles. The selection of the task at the task station shall be
possible by a simple operator action.
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7.3.1.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that the manufacturer has declared
which carriage requirements of SOLAS V/19 the EUT fulfils.

Confirm by inspection of manufacturer's documentation that the EUT configuration allows a
sufficient number of task stations to:

o allow the simultaneous presentation of all tasks for carriage requirements to be fulfilled;

e meet the required backup arrangements for carriage requirements to be fulfilled.

For dach task of:

¢ Rpoute planning,
e (lollision avoidance, and

e Navigational control data,

confifm by observation that sufficient numbers of task stations are\»provided to support
simultaneous operation and presentation of above tasks.

For the tasks:

¢ Route planning,
e Status and data display, and
e Alert management (CAM system),

confifm by observation that it is possible to operate these tasks from one of the task stations
provided.

Conflrm by observation that it is possible;to select (a) different task(s) on a task station With a
simple operator action.

NOTE| The tasks which can be provided-en a task station by the EUT, as declared by the manufacturer, are
e rdute monitoring,
e c¢llision avoidance,

e navigation control data;

L]
=

dute planning,
e sfatus and data'display,
e alert management,

e alitomatic.steering control.

This ig not.a limitation; other additional tasks for the EUT can be provided, as declared by the manufacturer.

7.3.2 Track control
7.3.21 Requirement

(MSC 252/8.6) If the function of track control is implemented in the INS, the track control
system shall conform with MSC.74(69), Annex 2, Module B: Operational and functional
requirements. Refer to Annex A for definition of Module B and

(MSC 252/8.6.1) it shall be possible to display the planned route graphically on the task
stations for:

e "Route monitoring", and/or

e "Collision avoidance”, and
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(MSC 252/8.6.2) the control and operation of this function by the user shall be possible via

the task stations for:

e "Route monitoring”, and/or

e "Collision avoidance".
7.3.2.2 Methods of test and required results

If the function of track control is implemented, the following tests shall be performed.

Confirm by inspection of documented evidence that the EUT is in compliance with IEC 62065.

Conffrm by observation that control and operation is possible from the "Route muonitd
and/gr "Collision avoidance" task stations.

Conflrm by observation that the active route used for track control is displayed’graphica
the task station from which track control is operated.

7.3.3 Automatic control functions
7.3.3.1 Task station with control

7.3.311.1 Requirement

ring"

ly on

(MSQ 252/8.7.1) Only one, clearly indicated task station shall be in control of an automatic
functfon and only one task station shall at any time _be assigned to accept control commands.

It shall clearly be indicated to the bridge team and pilot, if not otherwise obvious, whichj
statign is in control of these functions.

(MSQ 252/8.7.2) It shall be possible to take over the control from a task station. In this
the spt control values and limits shall remain unchanged for the control functions.

(MSQ 252/8.7.3) The information relevant for the selected control function shall be ava
for cpntinuous display, at leastupon a single operator command, and shall be presg
when an automatic control fungtion is activated or changed.

NOTE]| If individual IMO performance standards require continuous display of items related to an automatic g
functign, then they are displayed at least in one display of the workstation of the EUT. This workstation is th
which|contains the task station in control of the automatic control function. When an automatic control func
activajed or changed, the' relevant information is available in the display of the task station in control
automjatic control function.

7.3.311.2 Methods of test and required results

task

case

lable
bnted

ontrol
e one
ion is
pf the

pHot:

hat-
T t

m/by observation for each automatic control function within the EUT (e.g.—auig
Pay | H ol al o\ ¢+
p et ol-ete -t

tranl ~antye a a
st CoT TtC ™

only one task station is in control of an automatic control function;

NOTE 1 If more than one automatic control function is available in the EUT, then-it-is—permissiblefor each

automatic control function-te can be on a separate task station.
e the task station in control of the automatic control function is clearly indicated;

e if an alternative task station takes over the control of the automatic control function,
all values and limits of the automatic control function remain unchanged;

e information relevant for the selected automatic control function is available for contin
display either permanently or on demand by single operator action and whenever the
activates or changes anything related to the selected automatic control function.

NOTE 2 Values related to installation, tuning, setup, etc. of an automatic control function are not required
always available or to be available by single operator action.

then

uous
user

to be


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 RLV © IEC 2021 - 55 -

7.3.3.2 Override
7.3.3.2.1 Requirement

(MSC 252/8.7.4.1) It shall be allowed by a single operator action to override or by-pass any
automated function to restore manual control, regardless of the operational mode and the
failure status of the INS.

NOTE 1 It is acceptable for the single operator action to be performed outside of the EUT as long as the EUT
provides an interface through which it can be informed that the override has occurred.

NOTE 2 An example of by-pass of automated function is the use of wheel to set manual rudder angle (= FU =
follow[Upy When the—atopiior—was Neadmyg Conror SYSIEMm 15 1T Control. AN exampie of override of automated
functign is the use of NFU (= non follow up) override to control directly rudder pumps.

(MSQG 252/8.7.4.2) The INS shall resume automatic functions only after an appropriate
mesdage and intentional operator action, considering all necessary starting conditions.

7.3.3.2.2 Methods of test and required results

Conffrm by observation for each automatic control function within,EUT (e.g.—autopilet;
speefpilet heading control, speed control, track control etc.) that:

o fgr each operational mode of the automatic control functioh, it is possible to pefform
operride or by-pass by a single operator action;

o fgr each-system equipment failure scenario as described by the manufacturer in the
FMEA, it is possible to perform override or by-passby single operator action;

e the EUT does not resume the automatic control function automatically from override qr by-
phss mode and that the relevant task station:takes command of the automatic cgontrol
fynction only after operator request and after ‘considering the start conditions.

7.4 | Functional requirements for displays of INS
7.4.1 General

7.4.11 Requirement

(MSQ 252/9.1.1) The INS shall*comply with the presentation requirements adopted by theg IMO

in M$C.191(79) and SN/Circ.243 as described in I[EC 62288.

NOTE| MSC.302(87) states-that, in case of conflict, MSC.302(87) supersedes MSC.191(79).

(MSQ 252/9.1.2)\All essential information shall be displayed clearly and continugusly.
Addilional navigational information may be displayed, but shall not mask, obscure or degrade
esseptial information required for the display by its primary task, as specified—in—this
perfdrmapee-standards in this document.

"Essential information” is information direcily related to the safe navigation of the vessel.
Tasks "Route monitoring”, "Collision avoidance", "Navigation control data" and "Alert
management" are sources of essential information. Tasks "Route planning" and "Navigation
status and data display" are for planning or support and therefore they belong to "Additional
navigational information".

Essential information for "Route monitoring" is information required by the ECDIS standard
(see IEC 61174) and the monitored route that is:

e monitored route and own ship's position displayed graphically over the chart whenever the
display covers the area (IEC 61174:20082015, 4.10.3);

e a—warning an indication when SENC data from private source is displayed (see
IEC 61174:20082015, 4.3.2);
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a chart display at least 270 mm by 270 mm including presentation of safety contour
IEC 61174:20082015, 4.3.4 and 4.9.2);

an indication when a chart is displayed at a larger scale than that contained in the
(see IEC 61174:20082015, 4.5);

an indication when a larger scale ENC than the displayed ENC is available
IEC 61174:20082015, 4.5);

an indication when a chart display does not show all categories of standard display
IEC 61174:20082015, 4.9.5);

North arrow (see IEC 61174:20082015,-5-9-4 5.8.1);

2021

(see

ENC

(see

(see

15-2.2-and-6-8-2 5.4.2.2 and 6.8.3);

a

5

ah indication when operating in RCDS mode (see IEC 61174:20082015, “G.3.4
ajailable;

v

bctor mode, time and stabilization{seetEC-62288:2008,-5-4.6-1);
ange scale{see lEC 62288:2008, 6.-1-3-1).

-

gpin or signal threshold level (see IEC 62388:20072013,8442-1 6.4.2.1);
sfatus for gain and all anti-clutter sea controls (see |[EC.62388:20082013,5:4-3-1 6.4.
status of anti-clutter rain control (see IEC 62388:20082013,5-4-4-1 6.4.4.1);

ragdar video image (echoes) and tracked targets and AIS targets
IEC 62388:20082013,6-40-447.1.1);

range scale (see IEC 62388:20082013,-8c24-1 9.4.1.1);
otion and orientation mode (see IEC162388:20082013,-9-4-4-4 10.4.4.1);
pctor mode, time and stabilization\(see IEC 62388:20082013,-46-5-5-+ 11.5.5.1);

144 12.1.2.1), if available;

radar-system equipment.status as master or slave (see IEC 62388:20082013,—44~
1p.6.2.2);

ap indication of failed sensor/source input for heading, speed through the water, cq
ahd speed over ground, position, radar video and AlS (see IEC 62388:20082013,-45-4
1527 16.2, 1{0416.2.7).

d|splay’of data required for manual control of the ship's primary movement (see 7.2.5.

N indication if chart material other than ENC is displayed (see IEC 61174:20082

m
v
ap indication if chart material~other than ENC is displayed (see IEC 62388:20082
4

015,

5), if

splay

B.1);

(see

013,

urse

2.1);

hen automatic control 15 Used, display of data required for automatic control of S
primary movement (see 7.2.5.3.1).

Essential information for "Alert management" is:

hip's

an indication if there are unacknowledged alerts and a value indicating the total number of

unacknowledged alerts;
the minimum information according to IEC 62923-1:2018, 7.2.1.5.

(MSC 252/9.1.3) The INS shall be capable of displaying data available from the sensors.

(MSC 252/9.1.4) The information shall be displayed together with the indication of its source
(sensor data, result of calculation or manual input), unit of measurement and status, including
mode.
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(MSC 252/9.1.5) Display and update of essential information available in the equipment as
well as safety related automatic functions shall not be inhibited due to operation of the
equipment.

7.4.1.2 Methods of test and required results

For testing of IEC 62288, see 7.5.3.2.

For the task route monitoring:

O

37 . T 008 430 234 407 703 45 405 55272.5.9.1.
18-6—e)and-G-3-6 see 7.5.3.2 (and additionally confirm by observation that.the|EUT
eets requirements of |IEC 61174:2015, 4.3.2, 4.3.4, 4.5, 4.9.2, 4.9.5, 4.103:+5.4.2.2,

8.1, 6.8.7 and G.3.6, if applicable;

bnfirm by observation that the user can remove all information so that_only the chart
formation contained in the display base, the own ship position and.the active foute

O I OO

=

(ipcluding route related information) remain whenever the display covers’that area.
NPTE ent in
adldition to a S|m|Iar requirement given in IEC 62288 foIIowmg MSC. 1

For t

e ¢ reguirements—of 1EC 62288:2008,6.2.1,
5 54.34,5441-6101414-821414,-94.41,
1P- sée 7.5.3.2 and additionally confirm by
oaservat|on that the EUT meets requwements of MEC 62388:2013, 6.4.2.1,6.4.3.1, 6.4.4.1,
711941110441115511212115622and1621to1627

For the task navigation control data:

e confirm by observation that, for-manual control, the presentation of the informfation
becified in 7.2.5.2.1 is not degraded, masked or obscured by other presg¢nted
formation;

5 »

e confirm by observation that, for automatic control, the presentation of the informfation
pecified in 7.2.5.3.1 (is)" not degraded, masked or obscured by other presgnted
rformation.

= »

For the task alert management:

e confirm by observation that essential alert related information presented on the cé¢ntral
alert mapagement HMI is not degraded, masked or obscured by other presgnted
riformatior,

e copnfirm/by observation that the total number of unacknowledged alerts is presented; gnd

o—E6-62523-4+2018,

° C-\v-\'Flv' Iy aboaorvuation thot +h palniea ;s £ e o)
A RERImEN] u_y S OSeFvattot 3 L T 3

7.2.1.5, is presented.

Confirm by observation that the EUT is capable to display data available from
sensors/sources.

Confirm by observation that the displayed information (e.g. data directly from sensors/sources
and derived such as by CCRS) is presented together with an indication of its source (e.g.
sensor data, result of calculation or manual input), with the unit of measurement, the status of
the information (e.g. integrity, validity, plausibility) and applicable mode information.

Confirm by observation that the display and update of essential information as well as safety
related automatic functions are not inhibited due to the operation of equipment by a user. This
should be tested for each of the above mentioned tasks by means of applicable user
operations selected from the following list:
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e changing a range scale;

o taking a bearing or range;

e changing the colour scheme from day to night;
e entering data;

e acquiring target information;

e changing from one task to another;

e acknowledging an alert;

e overriding an automatic function;

e tgmporarily suppressing information;
d|splaying a route or route related information;
selecting additional information for presentation on the operational display area;
e d|splaying safety related messages;
s

btting default values.
7.4.2 Default display configurations and operational modes
7.4.21 Requirement

(MSQG 252/9.2.1) The INS shall offer default display configurations for the tasks [oute
moniforing and collision avoidance selectable at each task station to provide the bridge ffeam
and pilot with a standardized display. This configutation shall be accessible by a simple
operator action that is recommended to be a singledoperator action followed by an actipn to
confgrm the selection. The basic requirements_ farthese display configurations are specified
in Annex D.

NOTE| IMO MSC.1/Circ.1609 provides for selecting default ECDIS and RADAR settings a "single operator faction
followgd by an action to confirm the selection".

The NS shall require confirmation (for example "Do you want to perform this although {t will
chanpe-system equipment wide thresholds such as CPA, TCPA etc. in every workstatipn?")
when performing selection of.@default display configuration (see 6.4.3.1 for consistengy of
thresholds and see 7.5.4.1 forymanual inputs that may cause unintended results).

(MSQ 252/9.2.2) The~INS shall provide operational modes for open sea, coastal, conffined
watels (pilotage, harbour berthing, anchorage).

The manufacturer shall declare the functions involved in the operational modes for open|sea,
coastal and-confined waters and the means for the generation of content and settings.

(MS(C .252/9.2.3) It is recommended that the INS provides means to generate pre-defingd or

4 alafs ol ol L al oot i+ LL P 4 YN H i 4 L
OperaLUI-uc;lulcu Uiopiay Triouco trialt arc UptLiTriaily surndauoic U c T1avigdativlil tdoh.

If provided, the manufacturer shall declare the functions involved and the means for
generation of the content and settings for pre-defined and operator-defined display modes.

(MSC 252/9.2.4) When switching the task from one task station to another, the current display
configuration shall be maintained, if required by the operator.

NOTE "Switching" means duplicating a task or moving a task from one task station to another task station.
7.4.2.2 Methods of test and required results

Confirm by observation that the EUT offers default display configurations for the tasks route
monitoring and collision avoidance as specified in Annex D and as clarified in the
requirements.
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Confirm by observation that the default display configurations can be selected with a simple
operator action at each task station.

Confirm by observation that the EUT offers the possibility to select operational modes for
open sea, coastal and confined waters.

Refer to manufacturer's documentation to identify operational settings for each operational
mode provided. Confirm by observation that it is possible to adjust the operational settings
and the content of operational modes for open sea, coastal and confined waters.

3 operator-defined—and pre-
other than open sea, coastal and confined waters. Confirm by
obsefvation that it is possible to adjust the operational settings and the content of pre-defined
and ¢perator-defined display modes.

Conflrm by observation that it is possible to keep the configuration at least for ;the paramgters
provided in Annex D (display settings) when switching a task from one task|station to anofher.

7.4.3 Mode and status awareness
7.4.3]1 Requirement

(MSQ 252/9.3.1) The operational mode in use shall be clearly indicated to the bridge [feam
and pilot.

NOTE| Examples of operational modes are open sea, coastal,” confined waters (pilotage, harbour befthing,
anchofage).

(MSQ 252/9.3.2) If the system mode in use»is not the normal mode, to fully perform the
functions required for the INS, this shall be:¢clearly indicated.

Exanpple of system modes other than thé’normal mode are:

o| degraded condition modes, iff which the INS cannot fully perform all functions;
o| "service modes";

o| simulation mode;

o| training (familiarization) mode;

o| other modes,.in which the INS cannot be used for navigation.

The manufacturer shall declare which system modes the EUT provides other than the narmal
mode.

(MS(C¢252/9.3.3) If the system is in a degraded condition this shall be sufficiently cleaf that

the bridgetearnard pifot camr understand the rature of the faiture and it TomSequerTes.

(MSC 252/9.3.4) The INS shall indicate the operational status of automated functions and
integrated components, systems and/or subsystems.

7.4.3.2 Methods of test and required results

Confirm by observation that the operational mode in use is clearly indicated. Change the
operational mode and confirm by observation that there is a clear indication.

Select each system mode other than the normal mode based on the manufacturer's
declaration. Confirm by observation that each system mode is clearly indicated.
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For degraded system conditions, confirm by observation that the nature of the failure and its
consequences are indicated to the operator. This should be tested for system degradations
caused by failure or loss of sensor input as mentioned in 7.7.3, 7.7.4, 7.7.6 and 7.7.8, as
applicable.

Confirm by observation that the operational status of automated functions and integrated
components, systems and/or subsystems is indicated.

7.4.4 Information display

7.4.4.1 Requirement

(MSCG 252/9.4.1) It shall be possible to display the complete system configuration| the
available configuration and the configuration in use.

(MSQ 252/9.4.2 The INS shall provide the means to display the type of data, sourcd and
availability.

NOTE[1 Source above is an identification of the sensor providing the data.

(MSQ 252/9.4.3) The INS shall provide the means to displaycthe type of function| and
availability.

NOTE|2 Above is related to functions provided by the EUT.

(MSQ 252/9.4.4) The INS shall provide the means to djsplay the device identification and its
availability.

NOTE|3 Above is related to physical devices within the EUT.

(MSQ 252/9.4.5) Ships and system related-parameters and settings shall be displaydd on
demand.

All information listed above shall be\displayed at least on demand.

7.4.4.2 Methods of testand required results

Conffrm by observatian\\that the complete system configuration, the available sylstem
configuration and the(system configuration in use can at least be presented on demand and
that fhese include information about all installed subsystems and connected sensors, about all
subsystems ready\for use, about connected sensors/sources providing the EUT with datg and
abouf all subsystems and sensors/sources currently in use.

Disconngcty*one of the sensors/sources and confirm by observation that the configuration
display‘reflects the changes.

NOTE The configuration-may can be presented either graphically or as a list.

Confirm by observation that the type of data, source and availability can be displayed at least
on demand on the EUT.

Change one of the data sources and confirm by observation that the display reflects the
changes.

Confirm by observation that the type of function and availability can be displayed at least on
demand on the EUT.

Change the availability of one function (e.g. disconnect a required sensor or information
source) and confirm by observation that the display reflects the changes.
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Confirm by observation that the device identification and its availability can be displayed at
least on demand on the EUT.

Disconnect one device and confirm by observation that the display reflects the changes.

Confirm by observation that the ship's and system related parameters and settings of the
given configuration can be displayed at least on demand on the EUT.

Change at least 5 of the ship's and system related parameters and confirm by observation
that the display reflects the changes (see 7.7.5).

7.5

7.5.

7.5.

Human machine interface
1 General
141 Requirement

(MSQ@ 252/10.1.1) For the design and layout of human machine interface”(HMI) of the|INS,
MSCYCirc.982 and relevant guidance on application of SOLAS regulation V/15 adopted bly the

IMO |n MSC SN.1/Circ.265 shall be taken into account.

IEC 60945 and IEC 62288 include rules on how to meet ergenomic criteria of MSC/Circ{982.

The HMI of the EUT shall fulfil these IEC standards.

(MSQ 252/10.1.2) Integrated graphical and alphanumeric display and control functions |shall

adopf a consistent human machine interface (HMI) philosophy and implementation.

(MS@ 252/10.1.3) The design and implementation of the INS shall ensure that it is simple to

operate by a trained user.

7.5

A2 Methods of test and requiréd results

Conffrm by inspection of manufacturer's documentation (e.g. a style book) thaf the
manyfacturer uses a consistent-HMI philosophy as guideline for the design of integrated

graphical and alphanumeric display and control functions.

Confrm by inspection«ofs manufacturer's documentation that the integrated graphicall and
alphgnumeric displayfand control functions conform to the documented HMI philosophy qf the
manyfacturer as defined in MSC/Circ. 982 and IMO SN1/Circ.265 (IEC 60945 and |IEC 62288)

at least for itemssas listed below:

Q

hpabilitys.to decline or override any automatic control function, if automatic cgntrol
ynctionnis provided (see 7.3.3.2);

—h

slipport to address failures of automatic control functions, if an automatic control function
is provided (see 7.7);

there are means to rapidly correct erroneous inputs or commands related to ship control;
wherever possible, an "undo" function is provided (see 7.5.4);

there are checks in the HMI to prevent erroneous data or control inputs (see 7.5.4);

there is a continuous indication of the current operative mode and it is simple to select
another operative mode (see 7.4.3);

failures are indicated in a clear and unambiguous manner (see Clause 8);

presentation of information including symbols, abbreviations and coding is according to
MSC.191(79) (see IEC 62288 and 7.4.1);

where standardized symbols are not available, information, symbols and coding are
visually representative and consistent when compared to standardized symbols. The used
symbols are not in conflict with symbols specified on SN/Circ.243 (see |IEC 62288).
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7.5.2 System Equipment design
7.5.21 Requirement

(MSC 252/10.2.1) The design of the system (equipment) shall facilitate the tasks to be
performed by the bridge team and pilot in navigating the ship safely under all operational
conditions.

NOTE Fulfilling this document proves that the above requirement is met.

(MSC 252/10 2.2) The conf/gurat/on of the equment and presentat/on of /nformat/on at
) | ler all

& t/ng cond/t/ons

(MSC 252/10.2.3) The design of the system (equipment) shall avoid the potential single [point
failue by one person during operation, and shall minimize the risk of human error.

This ppplies to unintended operator action which has irreversible consequences.

MSC| 252/10.2.4) The operation of the system (equipment) shall)be designed to avoid
distraction from the task of safe navigation.

7.5.2,.2 Methods of test and required results

Conflrm by inspection of manufacturer's documentatiofy that the design of the-system|EUT
avoids the potential single point failure by one persén) during operation and that the désign
minimizes the risk of human error (see 7.5.4).

7.5.3 Display
7.5.3]1 Requirement
(MSC 252/10.3.1) Information shall be" presented consistently within and between different

sub-gystems. Standardized informjation presentation, symbols and coding shall be |used
accofding to Resolution MSC.194(79) as described in I[EC 62288.

7.5.3,.2 Methods of test and required results

Conflrm by observation,'that each task available in the EUT uses a consistent presenfation
within and between {tasks.

Conflrm by ipspéction of documented evidence or by observation that the EUT meets |each
requirement\of’ |IEC 62288.

7.5.4 Input

7.5.41 Requirement

(MSC 252/10.4.1) The INS shall be designed so that the requested manual inputs are
consistent throughout the system (equipment) and can be easily executed.

(MSC 252/10.4.2) The INS shall be designed so that the basic functions can be easily
operated.

(MSC 252/10.4.3) Complex or error-prone interaction with the system (equipment) shall be
avoided.

NOTE 1 Basic functions, such as taking bearings, setting course, etc., normally avoid complex interaction.
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(MSC 252/10.4.4) For manual inputs that may cause unintended results, the INS shall request
confirmation before acceptance, thus providing a plausibility check.

The confirmation request shall include guidance about consequences.

(MSC 252/10.4.5) Checks in the dialogue and in the input handling shall be provided to
prevent erroneous data or control inputs.

NOTE

2 The above is achieved for example by limiting the possible/allowed input range.

(MSC 252/10.4.6) Wherever possible, an "undo"” function shall be provided.

7.5.4.2 Methods of test and required results

Conf

o th
C

(@}

=)

e tH

e tH
7.6

7.6.1
7.6.1

(MS(
navig

(MS(
failun

rm by observation that:

e design, function, location, arrangement and presentation of 5manual inputs
bnsistent across the EUT and that they enable simple and efficient executig
bmmands;

| basic operational controls permit normal adjustments to be easily performed throug
e EUT;

DTE 1 Basic functions, such as taking bearings, setting course, etcy normally avoid complex interactidg

e EUT attempts to prevent ascertainable user-action ‘error from occurring;

are
n of

hout

| actions within the EUT that may cause unintended (irreversible) results requjre a

pnfirmation before proceeding;

DTE 2 Some examples are Deletion of a stored Route, Processing of user request use long time,
uses loss of multiple tracked targets.

Action

e EUT prevents an operation or warns an operator when attempting an input that leads

invalid operation of the equipment;
e EUT provides-UNBO "undo" eptions where possible.

INS back-up requirements and redundancies
General
.1 Requirement

252/11.1 1)\ -Adequate back-up arrangements shall be provided to ensure
ation in case of a failure within the INS.

252/11.1.1.1) In case of failure of one part or function of the INS, including ne
es,it"shall be possible to operate each other individual part or function separate

least

safe

work
y,; at

the rpquirnmnnfe Qpprifind for individual pquipmpm‘ ndnpfpd hy the IMQ shall he mad

pf, as

far as applicable.

(MSC 252/11.1.1.2) The back-up arrangement shall enable a safe take-over of the INS
functions and ensure that an INS failure does not result in a critical situation.

(MSC 252/11.1.2) The failure of a single task station shall not result in the loss of a function
mandated by the carriage requirements of SOLAS.

(MSC 252/11.1.3) In case of a breakdown of one task station, at least one task station shall
be able to take over the tasks.

(MSC 252/11.1.4) The failure or loss of one hardware component of the INS shall not result in
the loss of any one of the INS tasks:
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e Route planning;

e Route monitoring;

o Collision avoidance;

e Navigation control data;
e Status and data display;

o Alert management (CAM system).

2021

Where track control is an INS function, this would not require the duplication of track control,
heading control or autopilot.

NOTE|1 See 7.7.8.4 for fallback arrangement of heading control.

(MSQ 252/11.1.5) The INS shall allow that the back-up component automatically\(if pos{
takeg over the operation of the primary component in a safe way.

NOTE|2 The back-up component or arrangement is assumed to provide a functional level/similar to the p
compgnent. Minor functional differences are accepted.

7.6.1].2 Methods of test and required results

As pger FMEA document in 9.3.1 for 7 separate test cases in, turn, simulate a failure o

sible)

rimary

one

results declared in the FMEA document are that all the tasks listed below remain operafional
(MS¢ 252/11.1.1.1, 11.1.1.2 and 11.1.4). After each_test, reset the EUT to full opera

state

part,|function or hardware component within the EUT and“confirm by observation th? the

oute planning

oute monitoring

ollision avoidance

avigational control data

Status and data display

Alert Management (CAM sys&tem)

As per FMEA document in*9.3.1, simulate a failure of each task station listed in b) 1), 2
3) bglow in turn and confirm by observation that the results declared in the FMEA docu
are that (MSC 252/11%1)2 and 11.1.3):

b)

Igss of any one'task station listed in b) 1), 2), and 3) below does not result in loss @
following tasks:

1) Route-planning;
2) /Route monitoring;

ional

and
ment

f the

3) COIlIsion avoldance,

loss of a task station listed in 1) to 3) below and associated tasks, as declared by the
manufacturer with that task station, does not prohibit another task station to take over the

task(s) associated with the failed task station;
1) Route monitoring task station;

2) Collision avoidance task station;

3) Navigational control data task station.

After each test, reset the EUT to full operational state.

As per FMEA document in 9.3.1 for every primary component listed below in 1) to 5) in turn,
simulate a failure and confirm by observation that the results declared in the FMEA document
are that the INS allows the back-up component to automatically (if possible) take over the
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operation of the primary component in a safe way (MSC 252/11.1.5). After each test, reset the

EUT

to full operational state.

1) Electronic position fixing

2) Heading measurement

3) Speed measurement

4) Radar including transceiver and antenna
5) Chart database

7.6.2 Hardware redundancies (back-up)
7.6.211 Requirement
(MSQ 252/11.2.1) For the following sensors/sources of an INS, an approved back-up shall be

avail

NOTE|
radar

NOTE

water

7.6.2

Conf
sens
requi

e s
Conf
o ra

hble for the INS:

electronic position fixing;
heading measurement;
speed measurement;
radar;

chart database.

1 "Approved" is understood as "fully type approved equipment”, "part of type approved equipment” (g
and chart database) or equipment accepted by flag country @dministration.

2 A measurement of speed over ground meets backup requirement for measurement of speed th
or vice versa.

.2 Methods of test and required results

rm by inspection of the installation manual that it includes a descriptio
prs/sources to be connected (to the INS and a description of backup sensor/sq
rements for:

ectronic position fixingj
pading measurement;

beed measurement.
rm by observation that the EUT includes backup sensor/source for:

dar;

nart'database.

7.7

7.7.1

.g. for

rough

urce

System failures and fallback arrangement

General description

(MSC 252/12.1) The INS shall, after a failure, and when the back-up activation is not
successful support the availability of essential information and functions through the use of
appropriate fallback arrangements.

NOTE

7.7.2
7.7.2

Detailed requirements, methods of test and required results are described in 7.7.8.

Restored operation

A Requirement
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(MSC 252/12.2) Normal operation, after use of a fallback arrangement, shall only be restored

upon

NOTE

confirmation by the operator.

1 Examples of not allowable automatic restore:

e task — no collision avoidance was available because all radars were in failure; when one radar becomes
available, it is not allowed to start operation without operator activation (i.e. the operator changes the radar
from standby to normal operation);

e function — no target association available because communication between units were in failure; when
communication resumes, it is not allowed that the target association starts without operator activation (i.e. the
operator selects target association for use);

e sensor — no heading sensor available has caused change from heading control to manual control; when

erator

h
S6

NOTE

7.7.2

Meth

7.7.3

7.7.3,

(MS(
contr
integ|

(MS(Q
navig
miss
7.7.3

For ¢

Refe

respective pair of sensors involved in the change sensor scenario as described below.

Simu
integ

Chan

o th

b - 4 1 ot ot L b ool obot hla. 4 4 4 4 L 4l
acmgTreStmesST— Tt S ot anowet—tat nreatmg—CcontroT—StartS— withottoperator—actvaton— (et~ O

lects heading control for use).

2 Restoring operation means for example switching from heading control back to track controlt
.2 Methods of test and required results
pds of test and required results are described in 7.7.8.
Failure or change of sensor for automatic control functien
1 Requirement
252/12.3.1) The failure or change of a sensor shall\not result in sudden chang

o/ commands or loss of manoeuvring control. This.may be accomplished by approf
rity checks using the information from several sources.

252/12.3.3) If sensors or sources are neb'able to provide necessary ship stati
ation data for automatic control functions; a dead reckoning procedure shall provid
ng information, as far as practicable.

.2 Methods of test and required results

ach automatic control system within the EUT, perform the following tests.

to the manufacturer's_documentation. Simulate discrepancy between the data o

late data discfepancies on the maximum accepted threshold value of the respg
Fity monitoring. function.

ge sensor for the above case by operating the EUT and confirm by observation that:

ere are no sudden control commands (example: no sudden change of rudder order);

es of
riate

ys or
e the

f the

ctive

e thereis no Toss of manoeuvring control.

For relevant sensors or sources (EPFS, SDME, heading sensor and time sensor, if used by
the EUT), simulate a failure by disconnecting the sensor or source from the EUT or by

switc

o a

hing off the internal sensor or source of the EUT and confirm by observation that:

dead reckoning procedure provides the missing information, as far as practicable;

e switch over to dead reckoning procedure does not result in sudden changes of control
commands or loss of manoeuvring control.

7.7.4
7.7.4

Failure of sensor

A Requirement
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(MSC 252/12.3.2) In case of a sensor or source failure, the system (equipment) shall provide
an alert and indicate (an) alternative sensor(s) or source(s), as available.

7.7.4

.2 Methods of test and required results

The following tests are to be performed at least for

e E
e S
e H

PFS,
DME,

eading sensor,

e T

Simu
switc

7.7.5

7.7.5,

(MS(
for re

NOTE|
made

7.7.5
Conf

me sensor, if used by the EUT.

late sensor or source failure by disconnecting the sensor or source from theCEUT
hing off the internal sensor or source of the EUT and confirm by observation"that
e EUT provides an alert to indicate the failed input sensor or source,
e EUT indicates availability of an alternative sensor or source, if applicable.
Storage of system related parameters
1 Requirement
252/12.4) All system related parameters and settingS)shall be stored in a protected

configuration of the INS.

System parameters are parameters used for setupnand configuration of the EUT. Operative selg
by the end user are not regarded as being part of thé 'system parameters.

.2 Methods of test and required results

rm by observation that system parameters and settings are stored in a protected

and that these can be applied to EUT, on demand.

7.7.6

7.7.6,

(MS(
confi

Safe response to malfunction
1 Requirement

252/12.5) The'automatic response to malfunctions shall result in the safest pos
buration accampanied by an alert.

br by

way

ctions

way

sible

For the Routeymonitoring, Collision avoidance and Heading/Track control tasks, the sjafest

poss
12.7.

ble cenfiguration including respective alerts is defined by MSC 252/12.7.2.1, 12.%
2.3 and 12.7.2.4 (see 7.7.8).

2.2,

Task navigation control data shall clearly indicate if data is not available for display because
of a malfunction.

Task status and data display shall clearly indicate if data is not available for display because
of a malfunction.

For safety related messages from AIS, NAVTEX and/or EGC, when historical data received
before the malfunction are displayed, then the display shall indicate malfunction of the real-

time

NOTE

7.7.6

reception.

Refer to individual equipment standards for methods on how to detect malfunction.

.2 Methods of test and required results
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Required tests for task Route Monitoring, Collision avoidance and Heading/track control are
described in 7.7.8.

As per FMEA document in 9.3.1, simulate a failure that causes loss of data for task navigation
control data. Confirm by observation that the EUT clearly indicates that the data is not
available.

As per FMEA document in 9.3.1, simulate a failure that causes loss of data for task status and
data display. Confirm by observation that the EUT clearly indicates that the data is not
available.

For
mesSs
wher
real-t

7.7.7

7.7.7]

(MS(
Modl

(MS(Q
navig
mang
sens

(MSC
com
sens
navig

The
requi

ages from the simulator, then simulate an interface failure. Confirm by obsepvation

ime reception-of- AlS-or NAVVTEX-interface is clearly indicated.

Alert management
1 Requirement

252/12.6.1) System failures shall be alerted according to thérequirements describ
le C (Clause-7 8).

ational systems and sensors shall be indicated. as a warning at the central
gement HMI and shall remove any existing alérts’ from those navigational systemsg
Dr'S.

252/12.6.3) A system failure of the&’ alert management or the loss of sy
hunication between the alert management and the navigational functions, sources a
brs, shall not lead to the loss of the alert announcement functionality of the indi
ational functions, sources/sensors:

rements.

.2 Methods ofiest and required results

safety related messages from AIS, NAVTEX and/or EGC, first send safety rellated

that

historical data received before malfunction is displayed, then the malfunction of the

ed in

252/12.6.2) Loss of system communication between the alert management and the

alert
and

stem
nd/or
idual

EUT shall show compljahce with IEC 62923-1 to show compliance with {hese
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Conf

7.7.8

7.7.8,

7.7.8,

(MS(
basid

7.7.8

Fallback for navigational information failure
1 General
1.1 Requirement

252/12.7.1) In the event of failures of navigational information and to maintain min
operation,

there shall be a permanent indication of the failed input’information and the fal
activated,
the respective actions of the alert management shalbe activated, and

the fallback arrangements listed in 7.7.8.2, 7.4:8)3, and 7.7.8.4 shall be provided.

1.2 Methods of test and required results

Caude a failure of navigational informatiomndy simulating sensor or source failure(s

disco
withi

e a
o th

o th

7.7.8
7.7.8
(MSC

nnecting sensor or source from the EUT or by switching off the internal sensor or sq
n the EUT and confirm by observation that:

permanent indication of failed ihput is provided;

e activated fallback methodtis indicated (example: dead reckoning is indicated for f
bsition, manual control istindicated for failed gyro heading for heading control, etc.);

e EUT indicates the.appropriate (see Clause 8) alerts.

.2 Route monitoring
2.1 Requirement

252/42.7.2.1) Failure of heading information (Azimuth Stabilization).

The

NS shall rIiQ'nIQy own th'n’e 'nneifinn and. m/pr_grmmrl_mnfinn vector in the chart an

mum

back

, by
urce

ailed

d not

the ship's heading line.

NOTE SDME as source of over-ground motion requires also availability of heading. To satisfy the display of the
over-ground-motion vector, the EUT is assumed to receive also over-ground motion information from the EPFS
(e.g. VTG or RMC sentence).

(MSC 252/12.7.2.2) Failure of course and speed over ground information.

The INS shall display own ship's position and heading line.

7.7.8

2.2 Methods of test and required results

Simulate heading failure and confirm by observation that the EUT displays own ship's position
and over-ground-motion vector on the chart without ship's heading line.
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Simulate course and speed over ground sensor or source failure by disconnecting all
COG/SOG sensors or sources from the EUT or by switching off the internal COG/SOG
sensors or sources within the EUT and confirm by observation that the EUT displays own
ship's position and heading line without any ship vector.

NOTE This test-may can be done by simulating failure of course and speed over ground information from every
position sensor and from every SDME sensor or source.

7.7.8.3 Collision avoidance

7.7.8.3.1 Requirement

(MSQ 252/12.7.3) In the case of failure of:

o| Heading information

o| Speed through the water information

o| Course and speed over ground information
o| Position input information

e| Radar video input information

o| AIS input information

the INS shall operate as defined in the operational Modulé/B4 of the proposed mogdular
structure for radar performance standards as set out in Anpex A.

7.7.8.3.2 Methods of test and required results

Conf]
1EC4

Conflrm by inspection of documented &vidence that the EUT meets the requiremenfs of
IEC 62388:2013, 15.2.2, 16.1.8.2, 16.1:9/2 and 16.2.

7.7.8.4 Heading/Track control
7.7.8.4.1 Requirement

(MSQ 252/12.7.4) Thesrequirements for the applicable control function as specified ip the
individual performance_standards shall apply.

7.7.8.4.2 Methods of test and required results

For heading:control, confirm by inspection of documented evidence that the EUT meetps the
requirements of ISO 11674 for fallback of heading or speed source.

For track control, confirm by inspection of documented evidence that the EUT meets the
requirements of IEC 62065:20022014,4-5 5.5.

7.8 Technical requirements
7.8.1 General
7.8.1.1 Requirement

(MSC 252/13.1.1) In addition to meeting the relevant requirements of Resolution A.694(17)
and the related standard IEC 60945, the INS shall comply with the requirements of this
document.

(MSC 252/13.1.2) Means shall be provided to monitor and to display hardware malfunctions of
the INS. Alerts shall be provided in case of malfunctions.
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7.8.1.2 Methods of test and required results

As per FMEA document in 9.3.1, cause a hardware component not essential for central alert
management to malfunction. Confirm by observation that the EUT indicates an appropriate
alert.

As per FMEA document in 9.3.1, cause enough hardware components required by central
alert management for proper operation to malfunction. Confirm by observation that the EUT
indicates clearly that it has a problem with central alert management.

Confirm by inspection of documented evidence that the EUT meets the requirements of
IEC §0945.

7.8.2 Hardware and/or processors
7.8.2,1 Requirements for sensor, actuator or controller being part of the ' EUT
7.8.211.1 Sensor

(MSQC 252/13.2.1.1) A sensor or part thereof is not part of the INS, if iDohly supplies raw data.

NOTE| Raw data is data as required to be available by the individual equipméntystandard.

(MSQ 252/13.2.1.2) Processing of raw data from sensors mfay*be part of the INS.

(MSQ 252/13.2.1.3) In the case where sources perform*functions of the INS these fungtions
and interfaces shall conform with the relevant parts ‘ef this document.

7.8.2.1.2 Actuator and controller

(MSQ 252/13.2.2) An actuator, controller, or part thereof is not part of the INS, if it| only
receives data or commands and does _got perform other functions of the INS as required by
thesg¢ standards.

7.8.2,.2 Methods of test and required results
Conflrm by inspection of manufacturer's documentation (see 9.1, Installation manual and 9.2)

that the EUT, as declared in 5.1, includes sensors, actuators, controllers or part thergof, if
they perform functions of the INS as required by these standards.

7.8.2..3 Software

7.8.2.3.1 Requirement

(MSQ 2527113.3.1) The operational software shall fulfil the requirements of the rel¢vant

7.8.2.3.2 Methods of test and required results

Confirm by inspection of documented evidence that the operational software fulfils the
requirements of IEC 60945:2002, 4.2.3.

7.8.3 Power supply
7.8.3.1 Requirement

(MSC 252/13.4.1) Power supply requirements applying to parts of the INS as a result of other
IMO requirements shall remain applicable.
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(MSC 252/13.4.2) The INS including the sensors for position, speed, heading and depth shall
be supplied:

1) from both the main and the emergency source of electrical power with automated
changeover through a local distribution board with provision to preclude inadvertent
shutdown, and

2) from a transitional source of electrical power for a duration of not less than 45 s.
7.8.3.2 Methods of test and required results
Confirm by inspection of manufacturer's documentation (see 9.1, Installation manual) that a

S—PTOoVGe€t O G a a \ aG v-a SeHRSOTrS—STam—Oet—COoOMeCteet main
emergency source as defined in SOLAS regulation I/l part D.

INS and following sensors/sources:

least one position sensor;
least one speed sensor;
least one depth sensor;

least one heading sensor;

[ ]
[

least one radar including transceiver and antenna;

shall|be supplied from a transitional source of electrical power for a duration of not less|than
45 s.

NOTEH This statement is only required in the manual if the transitional source (e.g. URS) is
not included within the INS.

If thg transitional source (e.g. UPS) is within“the EUT, then remove or switch off the main and
emengency power and confirm by. observation that operation of the EUT contjnhues
uninterrupted operation for a period ofiat least 45 s.

NOTEf2 These requirements do not extend to steering gear or any other automatic control functions extefnal to
the INB.

7.8.j Power interruptions and shutdown
1

7.8.4. Requirement

(MSQ 252/13.81) After a power interruption full functionality of the INS shall be avallable
after|recovery of all subsystems. The INS shall not increase the recovery time of indiidual
subsystem~functions after power restoration.

For al~fy a\VF= 4 The
declared recovery time shall conform to the applicable performance standards, where
available. The recovery time for the function collision avoidance is defined in IEC 62388.

(MSC 252/13.5.2) If subjected to a power interruption the INS shall, upon restoration of
power, maintain the configuration in use and continue automated operation, as far as
practicable. Automatic control functions shall only be restored upon confirmation by the
operator.

NOTE Automated operation refers to automatic sensor/source selection mode (see 6.7.1).
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7.8.4

.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that the manufacturer has declared
recovery time limits and that the recovery time limits conform to the applicable performance
standards, where available.

Record the configuration in use (any automatic control to be enabled and selected). Remove
or switch off the main and emergency power including any transitional source. After expiration
of transitional power (if applicable), wait a further 5 min and restore power. Confirm by
observation that:

o reg CUVCTTY t;lllc fUI d“ ;IIUI;ViUIudi Dulubybtclll fuubtiuua ib as bpcbificu‘ IUy t:lc |||a||ufabtwc

o fyll functionality of the INS is available after all subsystems have recovered.

Activpte functions requiring manual activation. Confirm by observation that:

e the configuration in use prior to removal of power has been maintained by, the EUT, 4
ap practicable;

o if

[«

o a

7.8.5

7.8.5

(MS(
shall

7.8.5

Tests

7.8.6
7.8.6

(MS(
requ

(MSC
MSC
IMO

r as practicable;

Ny automatic control function is reinstated only upon confirmation by the operator.

Data communication interface and protocols
1 Requirement
252/13.6.1) Standardized and approved data communication interfaces and prot

be used where possible.

.2 Methods of test and required.results

for communication interfaces are.covered by 6.1.4.
Installation
.1 Requirement
252/13.7.1) TheNNNS shall be capable of being installed so that it can mee

rements of the(relevant International Standards.

252/1352:2) The INS shall be installed taking into account the guideling
Circ.982.and relevant guidance on application of SOLAS regulation V/15, adopted b
SN1/Circ.265.

7.8.6

s far

any automated operation was selected prior to power interruption; then it continugs as

bcols

[ the

s in
y the

.2 Methodsof testanmdTequited Tesults

Confirm by inspection of manufacturer's documentation (see 9.1, Installation manual) that a
statement is provided to indicate that the INS navigation tasks are capable of fulfilling
carriage requirements for:

e route monitoring (Res. MSC.232(82));
e collision avoidance (Res. MSC 192(79));

and for optional functions, if included within the EUT, such as

e heading control system (Res. A.342(1X) as amended by MSC.64(67), Annex 3);
e track control (Res. MSC.74(69), Annex 2);
e presentation of AIS data (Res. MSC.74(69), Annex 3);
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Annex 4);

echo sounding system (Res. MSC.74(69)

EPFS (Res. A.819(19), as amended, or Res. MSC.112(73) or Res. MSC.113(73) or Res.

or Res. MSC.379(93) or combinations of previous four resolutions combined

73)

(

MSC.115

95) as amended by

(

or Res. MSC.401

82),

(

or Res. MSC.233

)

73

(

with Res. MSC.114

);

98
SDME (Res. MSC.96(72)).

(

MSC.432
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8.1 Description b‘fl/
8.1.1 Purpose of alert management ,\qu/
(MSQ 252/14.1) The purpose of the alert management is to enl@)nce the handling, distribution
and presentation of alerts within an INS. Q/
\
8.1.2 Scope of alert management {<

(MS@ 252/15.1) To enhance the safety of navigalQthhese performance standards propvide
requirements for the treatment of alerts withitnn an INS and its associated indiidual
operational/ functional-modules and sensor/souk -modules.

NOTE|1 "Associated" means equipment/functions, s&ules that are defined as part of the INS or any navigjtional
equipthent/function/module required to be interfa o an INS (see Annex F).

\)
(MSC¢ 252/15.6) The arch/tectu the module of the performance standards is|kept
extenpdable to allow to /ncl rther alerts on the bridge and the developmept of
perfdrmance standards for a e alert management.

uses this concept to extend AM included within the INS to include management of all alerts presented of, and
transfgrred to, the bridge, ddition to those alerts internal to the INS and those alerts from sources assdciated
with te INS as requlredQ. SC.252/15.1.

NOTE|2 MSC.252/15.6 mtro;uced the concept of future extension of the Performance Standards. MSC.3p2/3.7

In thee contex@&bndge alert management, an INS acts both as alert source for alerts
genefated w@ the INS and as CAM.

(MS( &)15.2) The alert management harmonizes the priority, classification, handling,
distri on and presentation of alerts, fo enable the bridge team to devote full attention fo the
safe navigation of the ship and to immediately identify any abnormal situation requiring
decision, attention or action to maintain the safe navigation of the ship.

(MSC 252/15.3) These performance standards specify a central alert management HMI| (CAM-
HMI) to support the bridge team in the immediate identification of any abnormal situation
requiring decision, attention or action, of the source and reason for the abnormal situation and
support the bridge team in its decisions for the necessary actions to be taken.

(MSC 252/15.4) The alert management architecture and the acknowledgement concept
specified, avoids unnecessary distraction of the bridge team by redundant and superfluous
audible and visual alarm announcements and reduces the cognitive load on the operator by
minimizing the information presented to which is necessary to assess the situation.
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(MSC 252/15.5) The alert management should support the proper application of SOLAS
regulation V/15 (see MSC.302/1.1).

8.2 General requirements
8.21 Provisions

This Module C contains provisions that are superseded by MSC.302(87) and consequently
IEC 62923-1.

NOTE MSC.302(87) supersedes MSC.252(83) paragraphs 16 to 26 with the exception of 21.1, 21.1.1, 21.1.5,

20.5. [—24-224-3-are-26-+35 Q

8.2.2 Requirement Q},

(MSQ¢ 252/21.1) The INS shall comply with IEC 62923-1 and, to ensure the pr tatior] of a

redu¢ed number of high priority alert within the INS: (19

1) (MSC 252/21.1.1) the alerts released by navigational alert sources &@M be presentgd as
f@r as practicable, after evaluation with the system knowledge o

INS, to reduceg the
number of high priority alerts;

2) (MSC 252/21.1.5) if additional information regarding decisi @upport and user guidance
ig available with the system knowledge of the INS, @information shall be fnade
ajailable for the user. s\\

In orger to fulfil the updated requirements, the EUT s Icc?omply with IEC 62923-1 and|shall
contgin function types P, Q, R and T as defined in | 923-1. The EUT shall also comply to
the alpplicable parts of Annex J.

S

The |EUT may additionally comply with fungtion type S as defined in IEC 62923-1 [(see
IEC $2923-1:2018, 4.2). The manufacture&hall declare if function type S is additignally
embegdded in the EUT.

.\@

NOTE| IEC 62923-1 refers to function type@s follows:

—h

unction type P "all BAM compl|ant~qu| ment functions";
unction type Q "CAM functloncd\\c)

unction type R "revaluation fu

=)

ions";

—h

unction type S "legacy q@}conversion functions";

—h

unction type T "IN ions".

8.2.3 Metho ftest and required results

Conflrm b pectlon of documented evidence that the EUT complies with IEC 629p3-1,
inclu jm ction types P, Q, R and T as defined in IEC 62923-1.

If themmmmmmmmmmmwmnmm
by inspection of documented evidence that the EUT complies with IEC 62923-1 for function
type S additionally.

Confirm by inspection of documented evidence that the EUT complies with the applicable
parts of Annex J.

8.3 Transfer to BNWAS
8.3.1 Requirement

(MSC 252/26.1.3) The following equipment and systems, if installed, shall be connected to the
alert management:

e bridge navigational watch alarm.
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(MSC 252/20.5.1) After a time defined by the user unless otherwise specified by the IMO, an
unacknowledged alarm shall be transferred to the bridge navigational watch alarm system
(BNWAS), if available. The unacknowledged alarm shall remain visible and audible.

Silencing of an alarm extends the transfer timeout by 30 s. This extension of transfer timeout
is only done once.

In this context, "rectified — unacknowledged" alarms are not considered to be unacknowledged
alarms because they are silent.

NOTE_1_Refer to Annex C for alarms to be transferred

NOTE|2 For track control related alerts, the time is defined as 30 s (see IMO MSC.74(69), Annex @ 6 and

5.3.4) Q.

NOTE|3 BNWAS has its own definition for how an unacknowledged alarm is transferred to it (seé]I/E 62616]). The

relevapt INS sentence is defined in Clause J.2. (19

8.3.2l  Methods of test and required results b;ll

Conffrm by inspection of manufacturer's documentation that the rovides at least ope of
the sfandardized methods specified in IEC 62616 to connect th with the BNWAS.

Conflrm by observation that the EUT transfers the event of Rn\unacknowledged alarm

e fqr track control related alarms, after the timeé( alarm transfer in compliance| with
IEC 62065, if track control is part of the EUT,

e fqr any other unacknowledged alarm, after a&@ defined by the user.
i 7
8.4 | Testing of alerts \"Q

8.4.1 Requirement $
.\@

(MSQ@ 252/24.2) Provisions shall b ade for functional testing of alerts, including the system
communication between the a/eqjﬁ’ranagement and the systems and sources/sensors initfating

the glerts. C}\O

Each| task station within the- EUT shall have a user operable facility for generating a test|alert
(e.g.|Category B, pri warning, alert identifier 0998, alert title "Test alert only", redtified
autorpatically after @ )

8.4.2 Meth&f test and required results
Conffrm %l)easervation the provision within the EUT using the following procedure.

e (Jenefate test alerts from each task station within the EUT.

e Confirm by observation that the alerts are presented on the CAM-HMI and acknowledge
them one by one. Confirm by observation that all test alerts are acknowledged.

e Confirm by observation that either the test alerts are removed automatically (e.g. by
rectified alert condition) or that it is possible to remove the test alerts manually.

8.5 Failures
8.5.1 Requirement

(MSC 252/24.3) The alert management shall have the capability to provide alerts for failure
and loss of functions (systems), sources and sensors as far as those failures are monitored
and indicated within INS. These shall be indicated at the central alert management HMI.
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8.5.2

Methods of test and required results

Refer to the manufacturer's documentation to identify INS functions, sources and sensors
which lead to the generation of an alert when they fail or are lost. Confirm by observation that
the alerts are presented at centralized alert management HMI when failures occur.

9 Module D - Documentation requirements

9.1
9.1.1
(MS(

(MS(

(MS(

Manuals
— Requirement
.252(83}/27.1) Operating manuals shall include:
an overall functional description of the INS;
the redundancy concept and the availability of functions;
a description of possible failures and their effects on the system,(e'g. by using part of
the failure analysis);
guidance for the adjustment of the limits for alerts;
the implications of using different reference locations;
details of each data convention and common reférences: attitude axis, rotation,
reference location of CCRP;
details of the integrity monitoring provided by external sensors or subsystems and|their
required settings;
details of the mechanism for marking valid,doubtful and invalid data;
for an INS providing automatic control functions (e.g. for heading, track or spgeed)
details of the external override and/or bypassing devices used in the reversionary
mode;
information about the criteria.for automatic selection of sensors and sources (seg-5-7
6.7).
.252(83)/27.2) The installation manuals shall include adequate information to alloyw the
INS flo be installed so that it can meet all requirements adopted by the IMO.
.252(83)/27.3),The installation manuals shall include the following:
details ofss@urces, components and the interconnections forming the INS;
details Yof the interfaces and connections for data import and export and the
interconnection diagrams and interfacing details for external parts of the INS and for
devices, sensors to be connected including those sensors/sources to meet the back-up
requirements of 7.6.2.1;

instructions for the installation and connection of facilities for alert acknowledgement
and cancellation including the back-up officer alarm in case of an INS providing
automatic control functions (e.g. for heading, track or speed);

the details of the power supply arrangements;

recommendations on the physical layout of equipment and necessary space for
maintenance;

for an INS providing automatic control functions (e.g. for heading, track or speed)
details of the installation and connection of external override and/or bypassing devices
used in the reversionary mode and if rudder angle, heading, propulsion data — e.q.
power, propeller pitch, are not be presented on a display of the INS workstation, the
necessary details.
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9.1.2 Methods of tests and required results

Confirm by inspection of manufacturer's documentation that the operating manuals and the
installation manuals include the required information.

9.2 Information regarding the system configuration
9.21 Requirement

(MSC.252(83)/28.1) Manufacturer or system integrator of INS shall declare the following
information relating to the system configuration, if applicable:

o| basic system configuration;

o| interconnecting block diagram (Hardware);

¢| sources identification;

o| override;

o| priority of control (task stations);

o| data flow schematic diagram and its interpretation;
o| default conditions;

o| back-up arrangement;

e| redundancy arrangement;

o| explanation of scope to fulfil requirements of~SOLAS regulation V/19 with particular
INS (for one equipment concept);

o| other useful materials for inspector (such\evidence of fulfilled requirements as pther
means).

NOTE| Examples of other useful material for inspection are:

e plausible ranges of input data (see 6.3.2.2);

e mpnagement of latency and maximum allowed latency (see 6.3.3.2);
e mthods available for integrity check (see 6.5.2);

e de¢scription of HMI philosophy (e.g.-style book) (see 7.5.1.2).

9.2.2 Methods of tests and required results

Conflrm by inspection)of manufacturer's documentation that the required information has [peen
provided.

9.3 | Failure-analysis

9.3.1 Requirement

(MSC.252(83)/29.1.1) A failure analysis, at INS functional level, shall be performed and
documented for the INS. The failure analysis shall verify that the INS is designed on "fail-to-
safe" principle and that failure of one part of the integrated system should not affect the
functionality of other parts, except for those functions directly dependent on the defective
part.

NOTE IEC 60812 (FMEA) describes how failure analysis can be performed.
9.3.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that the required information has been
provided.
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9.4
9.4.1

Onboard familiarization material

Requirement

-111 -

(MSC.252(83)/30) Material enabling onboard familiarization training shall be provided for the
INS. The onboard familiarization material shall explain all configuration, functions, limitations,
controls, displays, alerts and indications of the INS. Guidance and recommendations to the
equipment manufacturers for the provision of onboard familiarization material are given in
Annex B.

9.4.2

Conf

Methods of test and required results

of prpviding includes:

[ ]
=

riformation about all configurations;
riformation about all functions;

formation about all limitations;
formation about all controls;
formation about all displays;
formation about all alerts;
formation about all indications;
Kplanation of key configurations;
kplanation of key functions;
kKplanation of key limitations;
kplanation of key controls;
kplanation of key displays;
kplanation of key alerts;

Kplanation of key indications;

"key" above means most important, most used, main,

etc.

rm by inspection of manufacturer's documentation that the provided material-is-cajpable
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Annex A
(informative)

Modular structure for IMO performance standards

(Appendices 3 and 4 of IMO Resolution MSC.252(83))

A.1  Modular structure for radar performance standards
Tablg At preser 5T ng to
Resdlution MSC.192(79).
Table A.1 — Modular structure for radar performance standards
Module | Paragraphs | Subclauses of IEC 62388:20072013 Contents
MSC.?£2(79)
A Sensor and(technical requirements
A1 Sensor and’signals
5.1 546.1 Frequency
5.3.3.1-3 55-4.5:54,5.5-76.5.1,6.5.4, 6.5.7 |Sighal processing
5.3.4 566.6 SARTs and radar beacons
5.6 516 6.10 Roll and pitch (detection)
A2 Target detection, discrimination and accuraty
5.2 5-8.56.8.5 Range and bearing accuracy
5.3 - Detection
5.3.1.1 5:9-26.9.2 Detection in clear conditions
5.3.1.2 5-736.7.3 Detection at close ranges
5.3.1.3.1-4 5-936.9.3 Detection in clutter conditions
5.4 5+36.7.3 Minimum range
5.5 583,584 6.8.3,6.8.4 Range and bearing discrimination
A3 Design and Installation
5.8 541 6.11 Radar availability delay
5.9.1 +4+27+4+38.1.3,8.1.4 CCRP and off-set compensation
7.1 part 14444 15.2 Design for maximum availability
7.1.2 4444 15.2 Record operational hours
7.3 1422 15.4.2 Transmitter mute over preset sector
5404143, 14.6.2 6.10.4, 15.5,
7.4 15.8.2 Antenna
7.5 173 18.3 Radar system installation
Operational requirements
B1 Display and operation
2 Application |43 4.4 Table 1: Screen size
5.3.2 546.4 Gain and anti-clutter functions
536.3 (Means for) Radar performance optimization
5.7 and tuning
722 744-942,8118.2.2,8.1.2,
5.9.2-5.9.4 10.4.2,9.2.1 Radar measurements — CCRP



https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 RLV © IEC 2021 - 113 -

Module | Paragraphs | Subclauses of IEC 62388:20072013 Contents
MSC.3£2(79)
5.10 8294 Display range scales
5.11 8929.11.2 Fixed rings
5.12 83-29.5.2 Variable range markers
5.13 8-8-29.10.2 Bearing scale
5.14 +238.23 Heading line
5.15 8.4-2,84.39.6.2,9.6.3 EBLs
516 &F 99 Parattetimdextimes
5.17 8-6-29.8.2 Remote measurement of range and bearing
5.18 8529.7.2 User cursor
5.19 92 10.2 Azimuth stabilization
5.20 93210.3.2 Display mode of the radar picture
5.21 94.210.4.2 Off-centring
5.22 9-510.5 Ground and sea stabilization
5.23 102 11.2 Target trails and-past positions
5.35 4443 15.6.3 Integrating multiple radars
7.6.2 ++1+418.1.1 Target.simtilation for training

B2 Target.information (tracking and AlS)
2 Application | 43 4.4 lable 1: Screen size
5.24 103-2140-3-5611.3.2, 11.3.5 Presentation
5.25 403464 11.3, 11.4 Target (radar) tracking and acquisition
5.26 105 11.5 AIS reported targets
5.27 10-3-2-146-5-511.3.2, 113.5 AIS graphical presentation
5.28 106 11.6 AlS and radar target data
5.29 10-F11.7 Operational alarms
5.30 10-8 11.8 AIS and radar target association
5.31 409 110 Trial manoeuvre

B3 Chart and route overlay
5.32 €146 9.12 Display of maps, navigation lines and route
5.33 411121 Display of charts

B4 Failure, back-up and fallback arrangements
5.34.1 1543 16.1.8 Picture freeze alarm
5.34.2 45144 16.1.9 Signal or sensor failure
7.1 part 4444 15.2 Design to facilitate simple fault diagnosis
9 15-216.2 Backup and failure arrangement

B5 Ergonomic criteria
5.34 para 1 4544 16.1 Presentation of alarms
6.1 12414 13.2 Operational controls

6.2,6.8.2, 6111111271, 7.3,
6.2 12.1.10.1, 12.1.3 Display presentation
7.2 1442 15.3 Display device requirements
(General:) Design for simple use by trained

7.6.1 4744 18.2 person
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Module | Paragraphs | Subclauses of IEC 62388:20072013 Contents
of

MSC.192(79)

(o} Interfacing
8.1 13214 14.21 Input data
8.2 1322 14.2.2 Input data integrity and latency
8.3 133 14.3 Output data

D Documentation
5.3.1.3.5 5946974 Degraadation im performance
5.3.3.4 6:5-96.5.9 Basic aspects of signal processing
6.3 4+218.2 Instructions and documentation

Routine servicing and restricted)life
7.1.3 141414 15.2 components
A.2 | Modular structure for track control performance standards

Table A.2 presents the modular structure for track control performance standards (Resolution

MSC|74(69), Annex 2).
Table A.2 — Modular structure for track control performance standards
Modyle Paragraph of Subclause of Contents
MSC.74(69) IEC 62065:20022014
Annex 2
Operational requirements
B1 Functionality
5 4451 Operational requirements
B2 Operation
6 4-25.2 Ergonomic criteria
B3 Connection to sensors
7.1 441541 Sensors
B4 Failure, back-up and fallback arrangements
8 4555 Fallback arrangements
C Interfacing
7.2 442542 Status information
7.3 443543 Standards
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B.1

1.1

1.2

1.3

1.4

1.5

B.2
2.1

2.2

2.3

2.4

2.5

1

[

Annex B
(informative)

Guidance to equipment manufacturers for
the provision of on-board familiarization material

(Appendix 2 of IMO Resolution MSC.252(83))

General

t is a requirement of the International Safety Management Code (ISM) that personnel

On-board familiarization training for INS

mphasis should be. given on producing effective familiarization training that ca
ompleted in thesshortest possible time. This will help maximize the probability thg
rocess will be(properly completed.

orking on assignments related to safety and the protection of the environment.negd to
e given proper familiarization with their duties.

0 assist with this process it is required that the INS equipment manufacturer or syistem
tegrator provides suitable training material that may be used by the_ship operator|as a
asis for onboard familiarization of users.

[he material is intended to be used by bridge officers who have' had generic training in
he use of INS through attending shore-based instruction based on the Organization's
Model Course 1.32 "Operational use of Integrated Bridge Systems including Integrated
Navigation Systems".

[he intention of the familiarization material is that ¢t “should give a rapid meanpns of
inderstanding the configuration of the INS and its method of operation. General congepts
toncerning the use of INS are not required to be‘part of the material, as these would
ynnecessarily increase the duration of the familiarization training.

(he material should be organized such that it represents the actual equipmen{ and
fonfiguration that is fitted to the ship.

[he aim of familiarization training is to explain the configuration, functions, limitagions,
bontrols, displays, alerts and indications of the specifically installed INS.

t should allow an OOW, unfamiliar with the ship's equipment but trained in the generic
se of INS, to become rapidly acquainted with the installed system.

be
the

~ 3

or a typicalssystem it may be expected that it will take no longer than 30 min |for a
ualified-usér to undertake INS familiarization training. This time does not includ¢ the
ime taken to become familiar with major interconnected functionality, such as radaf and
CDIS.

amiliarization can take a number of forms. The following are illustrative examples but

other effective methods of training are acceptable:

computer-based training on the ship. Such training may also be appropriate to be
used remotely (e.g., on a notebook computer of a new user, prior to joining the ship);

a training mode on the fitted INS

a training video (on tape, disk or solid state memory), supported by a self-training
manual

a stand-alone self-training manual.

2.6 The topics that need to be covered are listed in Clause B.3 below.

2.7 The functions of the INS should be broken down into logical top-down descriptions.

2.8 The familiarization material does not replace the User Instruction Manual. Appropriate
references can be made to it from within the material. This may be beneficial when
describing more detailed operations or to reference large diagrams.
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2.9 For lesser used, non-critical functions it is only necessary to reference the relevant
section in the User Instruction Manual, rather than them having to be included in their
entirety in the familiarization material. Ideally, material is provided for such functions but
with instructions to enable the user to skip these sections, as appropriate, until a more
convenient opportunity.

2.10Familiarization is best given within the context of the ship's normal bridge operating
procedures. These procedures are normally contained within the Ship Operating Manual
or equivalent document.

B.3

Familiarization training framework

B.3.1
3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

B.3.2
3.2.1

3.2.2

General description

This should start with a top-level functionality description including the identificatipn of

the types of automatic control that are provided (if any).

A description should be given of the connected equipment that forms’ the INS,
level that a normal user would require for operation (not maihtenance).
description could be in the form of a block diagram.

to a
This

The general philosophy of operation should be explained, ,incltading a descriptipn of
the human machine interfaces. If automatic modes of operation are provided a geheral

description of these is also required.

The physical location of all workstations and other“displays and controls shou
identified.

d be

A description of the CCRS and identification of<the CCRS (s) should be given. If more

than one point is defined, the intended use of all individual reference points shou
given, together with an explanation of how-a point is selected and indicated.

For all navigation parameters the manual and/or automatic backup and fall
sequences when sensors become ineperable should be explained.

Instructions on seftting basic display controls such as brightness, contrast, colouf

day/night colour schemes should‘be given.

Detailed operation (normal conditions)

d be

back

and

The functions described_should include all systems and subsystems that are part of

the INS and any ship's functionality that can be controlled through the INS, sud
the:

e navigation Subsystems

o steering controls

e propuifsion controls

Depending on the type of INS fitted, the following specific information should be g

¢ “-detailed operation of the automatic controls that are included, such as

h as

ven:

track

controller functions

the method(s) used to switch between operating modes and how to revert to
manual operation

the method of accessing the main/top-level display of all workstations and other
INS equipment, including instructions to rapidly revert to such a display from
whatever configuration has been set previously

description of the displayed information on non-controllable displays, (if included
within the installed configuration), e.g., a basic conning display

the route planning and checking functions that are available
the route monitoring functions that are available

the operation of the Bridge navigational watch alarm facility, if fitted.
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3.2.3 Where appropriate, for each function, the following information should be included:

3.3
3.3.1

function name

function description

description of menu structure and displayed information
description of operator controls

required manually input information, if any

description of how to configure task stations and user-modifiable displays and

other

data to user preferences. The method to rapidly revert to 'sensible’ defaults—must

2N aivianavan if o _pooncidara P2 o

ahaoll a I3 al A thaot ooy aaonfiniirafinmae ~pa pof A
orrar DCTgTvCeT; CVvCTT 11T 1t 1o CUOTTSTO CTCU—tTat o CT CcoOnmguratorTo alrc— 110t COJ

functions that need to be included as part of the familiarization material

description of alerts and indicators, including mode indication. Procedural-actid
receiving alarms and warnings is covered in 3.3

the access of latency, integrity and accuracy data.

Detailed operation (abnormal and emergency conditions)

The following information should be included:

details of conditions in which any automatic mode should not be used or shou
used with certain restrictions or cautions;

identification of major failure alarms and warnings;

procedures involving the INS to follow on encotntering alarms and warnings,
major failures, incidents or accidents, including:

(i) reversion to a mode with lesser automation or to manual operation

(ii) emergency disabling of functions that are causing or worsening the emerge

ential

non

d be

bther

ncy.
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Annex C
(normative)

Classification of alerts

(Appendix 5 of IMO Resolution MSC.252(83))

For the purpose of transferring requirements for alarms and indications of existing individual
performance standards into 3 priority classes of alerts within the INS performance standard,
the alarms of the individual performance standards are subdivided into two classes of alarms

being alarms and warnings in the INS performance standard (see Table C.1 and Table C.R).
This [classification of alerts applies to all alerts presented on the bridge. Standard |alert
identffiers are described in Clause J.5.
Table C.1 — Classification of INS alerts as specified
in these performance standards
Squrce Cause Alarm Warning | Caution Cat?ory Catigory
System function lost, see 3.1.79782 X
Integrity verification not possible or >
failed (6.5)
Invalid information for functions in use
(IMO MSC.252(83)5.3.1.2), see X
6.3.1.1.
INS Invalid information for functions not in
use (IMO MSC.252(83)5.3.1.2), see X
6.3.1.1.
Different thresholds entered (IMQ X
MSC.252(83)5.4.3.3), see 6.5. 1\
Loss of system communication (IMO X
MSC.252(83)12.6.2) , see~7.7.7.
a8 This alert is intended for the coniplete loss of a system function as defined in 3.1.78, not duplicating othef
alerts raised by that function.

Sensjor failures intlable C.2 are applicable for failures of CCRS output data.

NOTE
to-dat

NOTE

1 Refer{to)the applicable individual equipment standards issued after publication of this document f
b alert management requirements.

25{Table C.2 reflects that MSC.302(87) has superseded the provisions in MSC.252(83) for|

or up-

alert

bments \Where individual nnlllnmnnf standards are nlrnnr{\l available at the time of nllhllr‘nhnn

f this

requir

document, the revised individual test standards are reflected in Table Cc.2.

NOTE

not ye

3 The same principles apply to Table C.2 when individual test standards are adjusted to reflect
MSC.302(87) for alert requirements, for the equipment in Table C.2 for individual equipment standards that have

t been reflected at the time of publication of this document.
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Table C.2 — Classification for INS for alerts specified

in the individual equipment performance standards

Source Cause Alarm W:gni Cz:ti (;:t/eAg g?;eBg
X X
Heading | Failure-orreduction-in-power-supply
control
systems
i brtine X X
MSC.302(87) has superseded the provisions in MSC.252(83) for alert requirements. ISO 116,/4 hap
been updated to reflect these provisions.
Early course change indication (track control via waypoints) X X
Actual course change indication X X
Wheel over line (actual course change indication not
acknowledged)
1) alarm X X
2) back-up navigator alarm
Failure or reduction in power supply
TracK including any failure of track control which stops track control X X
g;sntte 27/3 Position monitor X X
Heading monitor X X
Sensor failure (heading, position, speed)
1) alarm X X
2) back-up navigator alarm
Cross-track alarm X X
Course difference (heading deviates from track course) X X
Low speed alarm X X
ECDIS |Positioning system failure X X
Crossing safety contour X X
Deviation from plahned route — off-track alarm X X
Area with spécial conditions — cross the boundary A A X
Approaghto critical point X X
Different geodetic datum X X
System malfunction X X
(system malfunction of backup device) X X
Target capacity X X
CPA/TCPA alarm X X
ﬁ;qsgAR/ Acquisition/activation zone X X
Lost target alarm X X
Failure of any signal or sensor in use X X
HDOP exceeded X X
No calculation of position X X
Loss of position X X
GNSS®
Loss of differential signal X X
Differential corrections not applied X X
Differential integrity status X X
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Source Cause Alarm Warni | Cauti| Categ | Categ
ng on oryA | ory B

Echo Depth below keel alarm X X

sounder | rajiyre or reduction in power supply X X

Gyro

compas | System fault X X

s

Bridge Malfunction X X

watch

alarm Power supply failure X X

. tacl b +h. l o FH H L taod il Lot H 2
A selected-bythetser—reasea-Cautoris—selectedthe-CategoryisB-

a8 |HC 61993-2 has been updated to reflect the provisions in MSC.302(87).
b IHC 61108-5 has been updated to reflect the provisions in MSC.302(87).
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(Appendix 6 of IMO Resolution MSC.252(83))

Annex D
(normative)

Default display configurations

As required in 7.4.2.1, the INS shall offer as basic operational settings the following default
display configurations for the tasks route monitoring and collision avoidance (see Table D.1
and Table D.2). Table D.1 and Table D.2 additionally reflect the recommendations from

MSCf1/Circ.1609, where differences occurred with MSC.252(83).
NOTE| Individual equipment standards can contain additional requirements for default display configieations
Table D.1 — Task "Route monitoring"
Function Setting
Display category ECDIS Standard display
Selefted sea area Around own ship with appropriate off-set
Range 3 NM
Oriefptation True motion, north4up
Mangal updates If applied, i.e._displayed if available

Opefator's notes

If applied,i.e. displayed if available

GNSS (system position provided by INS).

posifion sensor {tis recommended that the Sensor remain unchanged
if previously (i.e. before user selection of defaults)in
use for a control function.?
Past|track On
Selefted route Last selected route, including route parameters
LooKahead time 6 min
a Tlhis would mean that if a differepf sensor is being used for e.g. track control purposes when the user sejects
"foute monitoring display defadis", the INS system position sensor is not defaulted to GNSS. See|IMO
MSC.1/Circ.1609.
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Table D.2 — Task "Collision avoidance”

Function Setting

X-band, if selectable

Band It is recommended that the RADAR band is to remain
unchanged when the RADAR is in use.?

Gain Automatically optimized, if provided
Automatically optimized

Anti-clutter functions It is recommended that if manual control functionality
exists, the Anti-sea and anti-rain clutter manual controls
are Set as IS or Ser 1o "Zero ™

Tuni Automatically optimized where provided, otherwisg|it is

unihg . -

recommended to remain as is.

Range 6 NM

Fixed rings Off

VRMs One VRM on, but it is recommended that if multiple
VRMs were in use, they remajnyswitched on.

EBL One EBL on, but it is reeommended that if multiplg
EBLs were in use, the§remain switched on.

Paraflel index lines Off or last setting, 'if applied i.e. remain unchanged

Display mode of the radar picture True motion, north-up

Off-gentring Appropriate look-ahead

Targpt trails On

Past|positions Off

Radar target tracking €ontinued

Vectpr mode Relative

Vectpr time 6 min

Automatic radar target acquisition Off

Graphical AlS reported target display On

Rad4r and AIS Target fusion Association On. It is recommended that the priority is
set to AlS.

Opefational-atarms alerts (except collision warnings

(i.e. CPA/TCPA alert)) Off°

see MSC.192(79)/5.2-929

Collision warning (i:e\N\CPA/TCPA alert) On (limits CPA 2 NM; TCPA 12 min)

Display of mapsynavigation lines and routes Last setting

Display of charts Off

a  Thiswould mean that if a different band is being used for collision avoidance, e.g. the RADAR is switchgd on

for Yransmission. when the user selects "collision avoidance display defaults". the band selection ig not

changed to X-band. See IMO MSC.1/Circ.1609.
b IMO MSC.1/Circ.1609 states, contrary to MSC.252(83), that operational alerts are to be switched on.
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Annex E
(informative)

Data flow diagram/consistent common reference system (CCRS

)

This information is intended to clarify the minimum requirements for data flow through the
parts of the INS carrying out sensor data pre-processing, integrity monitoring, consistent
common reference and system data distribution. The management of known data and
parameters are included.

The ¢lata flow diagram includes processes to determine the validity and plausibility of all

data,

information the sensor data pre-processing ensures that the same type of data dis~ffon

Sameg

The 1
1

Optid

ollowing numbers relate to those within the circles in Figure E.1.

to determine their integrity and to provide system data for distribution. For.esss

source, and it ensures consistency of any distributed or displayed information.

The INS receives sensor data from various sources.
e The raw data from a sensor may or may not be marked with“a validity flag.

e The raw data from a sensor may or may not be marKed with an integrity status
and complemented with expected error data «(€.g. from RAIM or equiy
monitoring function).

The data received from sensors may be related to an individual given poi
measurement (e.g. antenna position, place ef\installation) and may be related t
individual time within each sensor. In such cases, data synchronisation, s
correction and selection may be necessaryjas additional preconditioning.

Known data and parameter (e.g. knowledge of measurement of the ship's

input
ential
h the

5 flag
alent

ht of
b the
patial

hull,

reference dimensioning of antenna, positions, threshold values to be used for integrity

monitoring, maximum ROT of the.vessel) may be centrally managed for common u
sensor data pre-processing functions and may be distributed as a subset of sy
data.

Data from consistent common reference may be used for integrity monitoring
possible gaps in availability of data originally received from sensors and to pr
appropriate consistent-Ccommon reference and checked status.

nal:

A fast access~data channel may be applicable to those functions within an INS a
to that _external equipment where data without any time lag are required. In
cases; dedicated sources may be connected in parallel to sensor data pre-proce
and-to a fast access data channel. With simultaneous consideration of the follg
preconditions, a fast access data channel can be used:

se in
stem

o fill
bvide

nd/or
such
5sing
wing

e an error correction function is Qllpplinrl nyi‘nrnnlly; and

e a spatial correction for that type of data is not required; and

e the integrity monitoring for data used in the fast access data channel is provided

simultaneously by the integrity monitoring function within the INS; and
e the data selection complies with the requirements of the CCRS; and

e the fast access data channel is fed through system data distribution; and

data transferred through the fast access data channel are complemented with the
integrity status and the expected error as a result from integrity monitoring within
the INS.
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Known data and parameter

Sources for:

* vessels parameter/reference
parameter

* geographical data/chart data

* route data
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Sensor data

(sensor data pre-processing)

Sources for:

* sensor data/all sensors connected
¢ integrity status and expected errors of sensor

data (e.g. from RAIM)

* validity-, status- and mode flags from sensors

Dedicated sources connected in parallel to system
pre-processing and to a fast access data channel

A 4 v

« validity check

v

v

+ validity check

plausibility check

N/

(B

2\

I Display of
| sensor data

N\ Data base for:

* vessels parameter
« reference parameter

« geographical data/chart data
 route data

Data base may be adaptable to
actual operating conditions

L___

bte 1

Parameter settings and
eo data may be provided to:

sensor data pre-processing

1---I

},...

|

|

|

T—

|

|

|

|
>t

i
l
t
v

P

>

) A 4

\

* plausibility check

v

« provide output data available

from the sensors for display

v

®

(0

.

- - 4
time correction (latency correction)
(e.g. for data to be used fer spatial correction)

spatial correction

(e.g. position/dual axis speed)
error correction

(e.g. gyro heading)

N

’?V

¢ integrity monitoring

v

4

N b

v

¢ derived data process

|
|
|
|
|
|
/
|

Figure E.1 — Data flow diagram/consistent common reference system (CCRS)

A
functions and . 5
to system data distribution. .
. « all data are spatial corrected to a common
. reference point
: « all data are synchronised to the actual point
N of time/actual time stamp is available
Npte 2 >
. . * consistent common reference
Pata from consistent ¢ommon . Y, Note B
leference may be used E |
for integrity monitering. . 1 I
. The fast access data channel is fed through system data
Npte,3 (optional) distribution. Integrity status and expected error from system
AV b . integrity monitoring is added to fast access data channel.
be“;p‘plicable ;0““‘ T . selet_:tion of data-sources and parameters to be used to
those functions within an INS provide system data
and/or to that external ) . :
equipment where data without * provide system data for distribution
any time lag are required. *
Data distribution to all
functions within the INS System data
and to external equipment
IEC
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Annex F
(normative)

IEC-61162 Interfaces

The INS shall, in addition to the sentences specified in IEC 62923-1:2018, Annex C, be
capable of at least transmitting and receiving data using the IEC 61162-1 sentences specified
in Table F.1 and Table F.2. The manufacturer shall specify which of the IEC 61162-1,
IEC 61162-2 and/or IEC 61162-450 logical interface(s) each physical interfaces supports.
IEC 61162-2 compliant interfaces to heading sensor and AIS shall be provided.

Figurle F.1 shows the required logical interfaces. If more than one logical interfage is
implgmented on a single physical interface, then all aspects of each logical /interface,
inclugling alert communication, heartbeat, etc., shall be distinguishable from these of pther
logical interfaces implemented on the same physical interface.
If any equipment, sensor or source in Figure F.1 is included into the EUF, then there |s no
requirement to provide an external interface for it.
| Healding sensor 1 GMDSS Alerts from
non-
| Healding sensor 2 qu\/sl?:rt(lg;
| EPHs 1
| EPHS 2 External
equipment
(INS output)
| SDNIE 1
| Als | INS
| NATEX k—/ \VDR |
| Echp sounder 1 7 \ BNWAS |
Navigation
| Echp sounder 2 cluster
non-INS alerts
| Anemometer
| Propulsion system
J
/ Heading/track
| Steering system | ECDIS | | Radar control system

IEC

Figure F.1 — INS logical interfaces
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Table F.1 - IEC 61162-1 sentences transmitted by the INS

M—Hemaﬁl—e I’H’te#a’ee_(‘see—ng'u'Fe—H%- O N‘a'm‘e cemmeﬂ—t
-
ACNT Headimgsensor—tHeatingsensor 2 EPFSEPFS Aterteo =rret Atertcommanmdie-g-
for-early-warning
ALCT VDR, BAM Cyelic-alert list List of current dlert
ALE® VDR -BAM Alert-sentence Details-of aney
alert
ALR BNWAS Set-alarm-state Alert transfer td
BNWAS
ARG BAM s B e
refused accepted
DPT VDR Depth Partof CCRS data
DTM; VDR Datum-reference Partof CCRS data
e
period-of the
BNWAS
GLE Heading/Track-control-system,-External-equipment Geographicposition | Position-of CCRP
output); VDR, BAM
NSR Heading/Track conurol sysiem, Exiernal equipment Navigauonal siatus | ntegrity and
CGCRS-data
POS . ’ ) ” | f CCRP
External-equipment(INS-sutput) VBR Ee.“ ce FQSt.Q and
{UNS-output) VDR
VB ina/T E ) e STW.of CCRS
{INS-output); VDR waterreport
{INS-output); VDR CCRS data
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{INS-output); VDR over-ground CCRS data
(INS-output); BAM
G‘See—A—HH‘e#K—.
b___See-Annext
Mnemonic Interface (see Figure F.1) Name Eomment|
ACK Heading sensor 1, Heading sensor 2, EPFS 1, EPFS Acknowledge alarm |*Acknowledge alarm
2, SDME 1, SDME 2, AIS, NAVTEX, Echo sounder 1, command from [INS
Echo sounder 2, Anemometer, Propulsion system, to legacy simplg¢
Steering system, Heading/Track control system, sensor
ECDIS, GMDSS, BNWAS, Radar, Machinery alarms
for early warning
ABM AlIS SRNsand binary Addressed
niessages messages
ALR BNWAS Set alarm state Alert transfer tq
BNWAS
BBM AlS Binary messages Broadcast
messages
DPT VDR Depth Part of CCRS data
DTM VDR Datum reference Part of CCRS data
EVE BNWAS Operator activity Optional interface to
reset dormant
period of the
BNWAS
GLL Heading/Track control system, External equipment Geographic position | Position of CCRP
(INS output), VDR — latitude/longitude
NRM NAYTEX Set-up for NAVTEX | Control criteria[for
inclugling suppression anfd
query for curremt
$"CTQ setup
NSR Heading/Track control system, External equipment Navigational status Integrity and
(INS output), VDR report plausibility of the
CCRS data
POS External equipment (INS output), VDR Device position and | Location of CCRP
ship dimensions on the ship
SSD AlS Own Ship static Ship name, CCRP
data and callsign
THS Heading/Track control system, External equipment Heading true Part of CCRS data
(INS output), VDR
VBW Heading/Track control system, External equipment Speed through STW of CCRS data
(INS output), VDR water report
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Mnemonic

Interface (see Figure F.1)

Name

Comment

VDR

Heading/Track control system, External equipment
(INS output), VDR

Set and drift

Set and drift of
CCRS data

VSD

AIS

Own ship data

Cargo category
Navigation status
Ships' draft (max.

actual static)

Destination

ETA date ahditime

Regional/appligation
flags

VTG

Heading/Track control system, External equipment
(INS output), VDR

Speed and course
over ground

SOG and COG [of
CCRS data

ZDA

Heading/Track control system, External equipment
(INS output), BAM

Time and date

a8 ACK is only applicable if Function Type S is supported by the equipmedt

The falker identifier according to IEC 61162-1 to bé/uSed shall reflect the system functipn in
the INS reporting the information transmitted. Examples: route planning: El; route monitgring:
El; cpllision avoidance: RA, navigation control data: IN, status and data display (e.g. CGRS):

IN, INS specific-alerts: IN, Heading control systém: AG, Track control system: TC.

CCRPp data and other data modified by dhe INS shall be transmitted using the talker identifier
"IN"; |data that is retransmitted by the-INS without modification shall be transmitted using the
talkef identifier of the original source!
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Table F.2 - IEC 61162-1 sentences received by the INS
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4UTD ina/T S ) ) i )
control el eateel
e
mode of steering
controland
e e
£ shio’
movement
Ll ATIETTOTEET [a3aisiaaieasicazcay
MWEB
NRX NAVTEX PlLedlet s [
A rs e
e Propulsion-system Propeller(s) B o
RPM| k
ROR Propulsion system Rudder-angle(s)
e
e Propulsion system Thruster(s) B o
TRD k
VDM AlLS AlS-transponder Source of AlIS
targets and safg
vbo related AIS Y
message
LLEAag Sl Speed-log
VEW
VTG EPFS 4 -ERFS 2 Speed-and course
e =
ZDA EPFS 1, EPFS2 Time and date
- Ahnex-K-
Mnemonic Interface (see Figure F.1) Name Comment
ALRP Heading sensor 1, Heading sensor 2, EPFS 1, Set alarm state Current alarm state
EPFS 2, SDME 1, SDME 2, AIS, NAVTEX, Echo of legacy simple
sounder 1, Echo sounder 2, Anemometer, Propulsion sensor connected to
system, Steering system, Heading/Track control the INS
system, ECDIS, GMDSS, Radar, BNWAS, Machinery
alarms for early warning
ABK AIS Status of ABM or Transmission

BBM traffic

acknowledgement
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Mnemonic Interface (see Figure F.1) Name Comment
ABM AlIS SRM and binary Addressed
messages messages
BBM AlIS Binary messages Broadcast
messages
DPT Echo sounder 1, Echo sounder 2 Depth
DTM EPFS 1, EPFS 2 Datum reference
ETL Propulsion system, Steering system Engine telegram Part of propulsipn
systemnd datp for
manual/automatic
control of ship's
nlevement
GLL EPFS 1, EPFS 2 Geographic positijen
— latitude/longitude
GGA 9
GNS
RMC
HDT Heading sensor 1, Heading sensor 2 Gyro compass
HTD Heading/Track control system, Steering system Heading/track With and witho{it
control track control
included in the [NS:
Source of active
mode of steering
control and
manual/automatic
control of ship's
movement
MW Anemometer Anemometer
MwQ
NRM NAVTEX Received NAVTEX Criteria for
message suppression of MSI
messages
NRX NAVTEX NAVTEX Source of safef]
related messages
PRC Propulsion system Propeller(s) Part of propulsipn
system
RPM
ROR Propulsion system Rudder angle(s)
RSA
ROT Heading sensor 1, Heading sensor 2 Rate of turn
SM1 GMDSS SafetyNET All ships/NavArea
message
SM2 GMDSS SafetyNET Coastal warning
message area
SM3 GMDSS SafetyNET Circular area

message

address
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Mnemonic Interface (see Figure F.1) Name Comment
SM4 GMDSS SafetyNET Rectangular area
message address
SMB GMDSS SafetyNET Message body
message
SMVv?@ GMDSS SafetyNET Vessel in distress
message information
THS Heading sensor 1, Heading sensor 2 Heading source
TRC Propulsion system Thruster(s) Part of propulsipn
system
TRD
VDM AlS AIS transponder Source of AlIS
targets and safgety
VDO related AIS
message
VBW SDME 1, SDME 2 Speed(Tog
VLW
VSD AlS AlS voyage static
data
VTG EPFS 1, EPFS 2 Speed and course
from EPFS
ZDA EPFS 1, EPFS 2 Time and date

8 See l[EC 61097-16.

o
>

LR is only applicable if Function Type 8 is supported by the equipment.
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G.1

Annex G
(informative)

Guidance for testing

Methods of test derived from ISO 9241-12

This guidance is derived from ISO 9241-12:1998-(seeBibliegraphy). It is intended to provide
guidance to accredited testing laboratories for the development of test plans and test

proce
They,|

G.2

Obsd
parti
the n
conc
indiv

verrorert T o

do not identify specific processes, approaches or facilities.

Observation

rvation refers to simple examination of the presentation of information-to confirm t
ular observable condition has been met. Observations may be madg by any person
ecessary skill to understand the presentation of information tocdetermine if a state

nat a
with
ment

brning an observable property has been correctly applied. It is. used when suitably trained

duals with a broad range of education and/or experience can-be confidently expect

reach the same conclusion about a property of presented information or the performan

displ

The

by equipment.

phrase "confirm by observation" is used inthe method of test. Conformang

detefmined by comparing the observed property tothe' requirement. Some observations

be m
from

o e

C

e a

G.3

Inspe
that
may
Inspe
skill
equif
not
exce

ade directly from the presentation. Other observations may require simulation of
sensors or other sources. Typical confirmatiohs by observation include:

Kistence of functions or features;

5e of symbols or a defined range ofowords;

system output in response to a~defined input.
Inspection of documented evidence

ction of documented. evidence refers to examination of relevant documents to co
B particular presentation or display requirement has been met. Documented evid
include manuals, system requirements, design justification, industry conventions

ed to
te of

e is
may
input

nfirm
ence
etc.

ctions may..be*made by a suitably qualified person who has the necessary education,

and/or experience to apply the documentation to the system's presentation or di
ment. Jt_is used when performance of a system's presentation or display equipme
irectly. observable or measurable. It may also be used when observation woul
5sively repetitious, time consuming, or expensive. The phrase "confirm by inspecti

docu

play
nt is
d be
bn of

mented evidence" is used in the method of test. Conformance is determine

d by

comparing the documented property to the requirement. Typical confirmations by inspection of
documented evidence include:

e conformance to a standard or other documented evidence;

e existence of optional features or functions;

e design and/or operation of algorithms.

NOTE Test protocols from other official tests/type approvals can also be considered within this method of test.
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G.4 Measurement

In this document, measurement refers to measuring or calculating a value or variable for
comparison to a specified value to determine that a particular requirement has been met.
Measurements may require the use of test facilities and equipment. Measurements may be
made by any person with the necessary skill to measure and/or calculate the value and
compare it against a requirement, standard or other documented evidence. Compliance is
determined by comparing the measured or calculated value or variable to the requirement.

G.5 Analytical evaluation

The test method "analytical evaluation" refers to detailed examination of the presentatipn of
information to confirm that a particular condition has been met. The phrase "confirm by
anaI;Eical evaluation" is used. Analytical evaluations may be made by a relevant.experf with
the necessary education, skills and/or experience to make an informed and reliable judgejment
concerning the presentation of information, its appropriateness and usability. It is used fqr the
evalyation of properties which can be judged only in the context of other informatign or
knowledge which requires the tester presentation. Compliance is determined by compgring
the ofpserved property to the requirement.
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H.1

Annex H
(normative)

Verification of CCRP calculations

Scenario for verification of CCRP calculations

Annex H describes the test scenario and results for calculations of CCRP, EBL, VRM, range
and bearing to AIS and radar tracked target and course and speed (see 6.4.2.2).

The

[ ]
-
Faty

pffsets for the sensor locations and CCRP are set to the following:

MDE set 20 m forward of ship's aft most point and 15 m port of centre line;

dar 20 m forward of ship's aft most point and 15 m port of centreine.

CRP set 320 m forward of the ship's aft most point and 15 m starboard of centre-ling;
bt EPFS antenna set 20 m forward of ship's aft most point and 15 m port.6f\centre ling;

H.2 | Stationary scenario
Set the 1St EPFS position to 00°00,000'N, 000°00,000'W.
Simullate an AIS target and a radar tracked target at<he position 00°01,000'N, 000°01,0P0'E.
Sele¢t centred true EBL/VRM. For each measurement, set cross-point of EBL/VRM to target.
Simullate a stationary scenario (speed 0 kn)sstarting with 0° heading. Increase headipg in
stepq of 45° until the heading has reached{0° again. For each step confirm by observjation
that CCRP, EBL, VRM and calculated range and bearing data for the AIS target and the radar
tracked target is according to the values/given in Table H.1.
Table H.1 — Required results
CCRP VRM to target EBL to targe
Heading
latitude Longitude range bearing (T)

0° 00°00,162N 000°00,016E 1,29 NM 49,6°

45° 00°00-103N 000°00,126E 1,25 NM 44.3°

90° 00°00,016S 000°00,162E 1,32 NM 39,5°

135° 00°00,126S 000°00,103E 1,44 NM 38,5°

180° 00°00,162S 000°00,016W 1,54 NM 41,2°

225° 00°00,103S 000°00,126W 1,58 NM 45,6°

270° 00°00,016N 000°00,162W 1,52 NM 49,7°

315° 00°00,126N 000°00,103W 1,41 NM 51,6°
NOTE The least significant digit of the given values is rounded-to-nearest.

Set the 18t EPFS position to 00°00,000'N, 180°00,000'W.

Simulate an AIS target and a radar tracked target at the position 00°01,000'N, 179°59,000'W.
Select centred true EBL/VRM. For each measurement set cross-point of EBL/VRM to target.
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Simulate a stationary scenario (speed 0 kn) starting with 0° heading. Increase heading in
steps of 45° until the heading has reached 0° again. For each step, confirm by observation
that CCRP, EBL, VRM and calculated range and bearing data for the AIS target and the radar
tracked target is according to the values given in Table H.2.

Table H.2 — Required results

CCRP VRM to target EBL to target
Heading
latitude Longitude range bearing (T)
0° 00°00,162N 179°59,984W 1,29 NM 49,6°
45° 00°00,103N 179°59,874W 1,25 NM 44,3°
90° 00°00,016S 179°19,838W 1,32 NM 39:5¢
135° 00°00,126S 179°59,897W 1,44 NM 38,5°
180° 00°00,162S 179°59,984E 1,54 NM 41,2°
225° 00°00,103S 179°59,874E 1,58 NM 45,6°
270° 00°00,016N 179°59,838E 1,52 NM 49,7°
315° 00°00,126N 179°59,897E 1,41 NM 51,6°
NOTE The least significant digit of the given values is rounded-to-nearest.
H.3 | Dynamic scenario
Simu|late a scenario with own ship rotating with a constant rate of turn (10°/min) with 1st EPFS

ante
obse
wate

) at CCRP is according to the values given in Table

H.3.

Table H.3 — Required results for dynamic scenario

na position as centre of rotation. After-reaching a steady situation, confirm by
rvation that the course over ground and<speed (speed over ground and speed through

ROT CCRP course CCRP speed
COG and,CTW SOG and STW transversal longitudinal
offset to'HDG absolute value
10f’/min to Stbd 95,7° 1,7 kn 1,7 kn stbd 0,2 kn aft
The fesolutiongequired for this test is given in Table H.4.
Table H.4 — Required resolution for test

Data Resolution
CCRP (lat/lon) 0,001
Range 0,01 NM
Bearing 0,1°
Speed 0,1 kn
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Annex |
(normative)

Sentence for integrity and plausibility

The sentence NSR — Navigation status report — is used to handle integrity and plausibility of
data for a consistent common reference system (CCRS) associated with an integrated
navigation system (INS).
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The sentence is defined in IEC 61162-1.

NOTE From IEC 61162-1:2016.
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Annex J
(normative)

INS alert related communication

J.1 Overview

Annex J describes methods of alert related communication for various purposes with the INS.
Depending of the purpose, different methods are used.

The intention is that-future-edition-of standardsfor equipment communication with the"INp will
adopt the use of advanced sentences described in Annex K and Clause J.4 instead gf the
simp|e sentences described in Clause J.3.

J.2 Use of ALR for BNWAS

This [document requires that an unacknowledged alarm shall be transfefred after a timequt to
BNWAS. The BNWAS standard IEC 62616 defines alternative-methods to receive |such
information: either by using ALR-sentence, by contact closure or by other equivalent meflhod.

The EUT shall provide at least one alternative. If sending of ALR sentence method is usgd to
actugte the "Emergency Call" system of the BNWAS (see 1EC 62616), then the sen
below shall be used:

ence

$INALR,,260,A,V,Emergency Call*1C<CR><LF>
and to remove this "Emergency Call":

$INALR,,260,A,A,Emergency Call*0B<CR><LF>

NOTE| The requirement is to transfer ancunacknowledged alarm, which means that unacknowledged algrts of
lower priority such as warning or caution do-not cause activation of the BNWAS Emergency call.
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ALR Conversion/value ALF data structure
Defi S . ¢ ALR Revisi
A } - ¢ . : , . . .
description-text configurable ; A ,
A i ;
EXAMPLE:
$IIALR,124304.50,212,A,V, *6D<CR><LF>
$1ALF1,1,1,124304.50,B,W,V,,212,1,1, *30<CR><LF>
ACN data structure Conversion/value Lol
Timsg — {ignored) -
Mantifacturer mnemonic-code —{ighored) -
. " . . \ ‘ ) ) "
from-corresponding-AbR alarm-source
Alertlinstance e -
) ’ . |
el e
. . -
sfeudbe_s_e ; edFatey
e e R -
EXAMPLE:
$INACN,124304.50,,212,1,A,C*61<CR><LF>
$INACK,212*53<CR><LF>
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P o mmmmmmmmmmmm
! CCRS or
Legacy 1 Legacy Interface
CAM-HMI i
Sensor ! Conversion I N S other revaluating
1 [ INS process
1 | I L e e e e e e e e e e e e 1 1
—l —l —— —l
Alert condition
present
Send ALR
“ ALF compliant Alert message
e
Present
unacknowledged ALF compliant Alert |mgssage
alert
2‘ lert)
) o aluatiion
ACN compliant message ‘resporsibility transfer’
Send ACK q/
ALF (CCRS b?«’
relevant alert)
v
Send ALR '\kb
- ALF compliant Alert message with Q)
‘active-responsibility transferred” _| C)
Present state .
acknowledged ALF compliant Algrt Gﬁ e Wlth
alert ’active-responsibilit;t erred’ state
Vi

\\ Present new
S\Q alert of legacy

(%4} sensor
$ > Present CCRS
A‘\Q relevant alert
> Alert condition O

rectified
c\}‘

.

Send ALR Cﬁ\\
LF compliant Alert message with
\\ ‘normal’ state

O§ | Present

changed alert
C) state of legacy
Q' sensor
Q~ ("'normal’)
SO ALF compliant Alert megsage with ‘'normal’ state

—ﬂ</ — — — IEC 28[]9/13
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1
1
Legacy I Legacy Interface CCRS or
CAM-HMI :
Sensor ' Conversion INS other revaluating
| 1 '. INS process
1 e i sttt o I
Alert condition
present
Send ALR
ALF compliant Alert message
- |
unacknowledged \ ALF compliant Aldrt message
.> alert ) A prt
révaljiation
> result is no
redyction
Present alert of
legacy sensor
Acknowledgement by operator
Send ACK
Send ALR ALF compliant Alert message with
active-acknowledged state
>
Present new
alert of legacy
sensor
Present
acknowledged
alert

Alert condition
rectified

>
>

Send ALR

ALF compliant Alprt

message with

"active-acknoyvlg

ALF compliant Alert message with
‘normal’ state

ALF compliant Alert megsa

dged’ state

Remove alert of
legacy sensor
from HMI

o

ge with ‘'normal’ state

LEC

257/12



https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

- 144 — IEC 61924-2:2021 RLV © IEC 2021



https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 RLV © IEC 2021 - 145 —

INS CCRS

or
other revaluating INS process

INS external device CAM-HMI

i
1
1
1
1
Alert condition
present

ALF Alert message

|
T
—

ALF Alert message

Alert
ACN Alert message with "regpgnsibility transfer” command > revaldation

ALF Alert message
ALF Alert message with "active- (System relevant alert)

responsibility transferred” state
Present System
relevant Alert

ALF Alert message with "actjve-responsihility transferred” state

e

Present Alert Present Alept o request
(respansibility transferred) (respaonsibiliy transferrad)

\/

Alert condition
rectified

\/

ALF compliant Alert message with
'normal’ state

Present changed alert state of
"responsibity transfer” alert
{"normal”)

ALF Alert mgssdge with ‘normal’ state

ALF Alert message
(System relevant alert)

Present changed alert state of
system relevant alert

IEC 2820/13
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CCRS
or
other revaluating INS process

INS external device CAM-HMI

Alert condition
present

ALF Alert message
\ AlIF Alert message Alert

revaluatio

result is n

reduction
> Present Alert Present Alert

1
1
—

) Aeknowledgement
ACN Alert message with > by operator
"acknowledge” command

ALF compliant Alert message with
"active-acknowledged” state

ALF compliant’Alert message with "active-acknowledged” state

Present changed alert Present changed alert
stater (active & state {active &
adknowledged) acknowledged)

Alert condition
rectified

ALF Alert message with ‘normal’
state

ALF Alert mpessage with ‘'normal’ state

Present changed alert Present changed alert
state ('normal’) state {'normal’)
IEC 2821/13
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- - Uni | identifi
at alert source
- ¢ . ‘ }
Target-eapaeity
CPA/TCRA
RADAR/
AlS
Lost target-alarm
Eai ‘ . .
oo senndad
I . ‘ .
‘ .
GNS$
 diff . .
Difs . . .
Difs . .
Echo Depth below keelalarm
soundler Eailure-or reduction-in-power-supply
Gyro
System- fault
comppss
B;idgla Malfunction
watehlf
alarm Power supply failure
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— J active A
cause raised causeraise —’| (caution)
for other for caution

than caution

Vv clear condition, when not applying
. "rectified — unacknowledged”-state
active— Vv

|
unacknowledged )N CO(;:::;OH
A \ [e=raise

acknowledge silence

Y

silence
(ACN) (ACN) time-out clear condition
e U
active — silenced S} > rekctlfleldd J ]
clear condition _\__unacknowledge
acknowledge responsibility responsibility
(ACN) transfer transfer
(ACN) (ACN)
L knowledge
. A responsijbility ac
tive — ack ledged
active— acknowledge trarndi (ACN)
(ACN)
responsibility
transfer clearcondition
(ACN)
y
. o 0) N
active — responsibility transferred normal
J clearcondition
normal
clear condition, when not-applying Jcondition
"rectified — unacknowledged”-state . IEC 2260/12
IEC 2822/13

Py activa racnansihilitv trancsfarrad: &)
T J
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J.3

Lega

J.4

The lise of HBT, ALF, ALC, ACN, AGL and ARC sentences is described
Anngx C.

J.5

Stan
ident

J.6

Alert

Use of ALR and ACK for legacy simple sensors

Ly alert handling is described in IEC 62923-1:2018, Annex H. QS’A
N
Use of HBT, ALF, ALC, ACN, AGL and ARC Q‘l,

i
‘Lb‘
N

QQ)
\%
lardized alert identifiers shall be used by the INS fer alerts defined in Annex C.
fiers are given in IEC 62923-2. Q<<

Alert state transition diagram s\§

state diagrams are given in IEC 62923&\%018, Annex G.

N
¥

INS standardized alert identifiers

S VEC 62923-1:2

018,

Alert



https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

the
the

ion

t

ica

IEC 61924-2:2021 RLV © IEC 2021

- 152 —
Annex K

(rermative informative)

Sentences for advanced alert related commun
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The $entences that have been develo \d for alert related communications are:
R\
— ACN — Alert command N-

A
ALC — Cyclic alert list Q\\
— ALF - Alert sentences,_
AGL — Alert grou $
ARC - Alert c <;C!?1d refused
HBT — He at supervision sentence

The s ent@s ACN, ALC, ALF, ARC and HBT are defined in IEC 61162-1.

N

om |IFC 61162-1 -2016

NOTE

The sentence AGL is defined in IEC 62923-1:2018, Annex .

The use of the sentences is described in IEC 62923-1:2018, Annex C, Annex | and Annex J.
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State N:
No active alerts
Send no-alerts message

(max 60 second between)
7~
A

Yes
Send/event, clear list

New alert

Send event, create list
No
4 vSend event, update list | Alert reset
N (®) State A- Is it last in list?
New alert IN- Active alert(s)
Send event, update list ' Send alerts-list message
(max 60 second between)

A
Change in alert ack. state

Send event, update list

IEC 22q1/12
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MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS -
INTEGRATED NAVIGATION SYSTEMS (INS) -

Rart 2 MeoedularstructureforiNS

2021

Operational and performance requirements,
methods of testing and required test results

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The objectt of IEC is to pr

P
in
go
wi
ag
2) Th
co
int]
3) IE
C
P
mi

4) In

rnational co-operation on all questions concerning standardization in the electrical and electronic fiel

end and in addition to other activities, IEC publishes International Standards, Technical Specifica
hnical Reports, Publicly Available Specifications (PAS) and Guides\((hereafter referred to as
blication(s)"). Their preparation is entrusted to technical committees; any |EC National Committee inte
the subject dealt with may participate in this preparatory work.<Iniernational, governmental and
ernmental organizations liaising with the IEC also participate incthis“preparation. IEC collaborates ¢
h the International Organization for Standardization (ISO) in accordance with conditions determin
eement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
sensus of opinion on the relevant subjects since each{technical committee has representation fr
rested IEC National Committees.

Publications have the form of recommendations, for international use and are accepted by IEC N{§
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for the way in which they are used or f(
interpretation by any end user.

order to promote international uniformity,“"IEC National Committees undertake to apply IEC Publid
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users should ensure'that they have the latest edition of this publication.

liability shall attach'to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage/ofany nature whatsoever, whether direct or indirect, or for costs (including legal feeg
benses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
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ention is drawn to the possibility that some of the elements of this [EC Publication may be the sub

patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

ect of

International Standard IEC 61924-2 has been prepared by IEC technical committee 80:

Marit

ime navigation and radiocommunication equipment and systems.

This second edition cancels and replaces the first edition published in 2012, of which it
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) addition of a requirement for INS to provide capability for Maritime Safety Information to
comply with requirements of the International Maritime Organization;
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b) modification of Clause 8 (Alert management) and associated annexes to align it with
IEC 62923-1 concerning bridge management;

c) modifications to Annex D to incorporate newer recommendations of the International
Maritime Organization.

The text of this International Standard is based on the following documents:

FDIS Report on voting
80/977/FDIS 80/970/RVC
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nformation on the voting for the approval of this International Standard can be fou
bport on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part2:

ation and radiocommunication equipment and systems — Integratéd” navigation sys
, can be found on the IEC website.

ity date indicated on the IEC website under "http://webstorg’iec.ch" in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

nd in

itime
tems

ommittee has decided that the contents of this document will femain unchanged untjl the

ed to

IMPC
that
unde
colo

)RTANT — The "colour inside!logo on the cover page of this document indicaf

it contains colours which are considered to be useful for the corré¢ct

rstanding of its contents. Users should therefore print this document using
Lir printer.
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Part 2: Modular structure for INS —
Operational and performance requirements,
methods of testing and required test results

2021

This
integ
(INS
MSC
Resa
is dif]

For

MSC
IEC ¢
wher
MSC

NOTE|
MSC.4

2 Normative references

The
contg
cited
any 4

IEC ¢
Gend

IEC ¢
Digit

bcope

to comply with the International Maritime Organization (IMO) requirements of Resol

lution A.694(17) to which IEC 60945 is associated. When a requirement in this docu
erent from |IEC 60945, the requirement of this document takes.precedence.

bridge alert management, IMO Resolution MSC.302(87) supersedes IMO Resol
252(83). Accordingly, this document incorporates ‘references to IEC 62923-1
2923-2 which are associated with Resolution MSC.302(87) for requirements and t
e applicable. This document indicates which <requirements and associated tes
252(83) have been superseded by MSC.302(8%).

All text of this document whose wording is identical‘to that in IMO Resolution MSC.252(83), as amen
52(99), is printed in italics and the Resolution apd‘paragraph number indicated between brackets.

following documents are referced to in the text in such a way that some or all of
nt constitutes requirementsof this document. For dated references, only the e

mendments) applies.

0945:2002, Maritime navigation and radiocommunication equipment and syste
ral requirements — Methods of testing and required test results

1162-1{2016, Maritime navigation and radiocommunication equipment and syste
bl interfaces — Part 1: Single talker and multiple listeners

IEC ¢

part of IEC 61924 specifies the minimum requirements for the design, /manufagture,
Fation, methods of testing and required test results for an integrated fhavigation system

ution

252(83), as amended by Resolution MSC.452(99). In addition, it takes account off IMO

ment

ution

and
ests,
s of

ed by

their
dition

applies. For undated references, the latest edition of the referenced document (inclyiding

1162-2 _Maritime nm/ignfinn and radiocommunication pquipmpnf and defpme — [

igital

interfaces — Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61162-450, Maritime navigation and radiocommunication equipment and systems -
Digital interfaces — Part 450: Multiple talkers and multiple listeners — Ethernet interconnection

IEC 61174:2015, Maritime navigation and radiocommunication equipment and systems —
Electronic chart display and information system (ECDIS) — Operational and performance

requi

rements, methods of testing and required test results

IEC 62065:2014, Maritime navigation and radiocommunication equipment and systems —
Track control systems — Operational and performance requirements, methods of testing and
required test results
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IEC 62288, Maritime navigation and radiocommunication equipment and systems -
Presentation of navigation-related information on shipborne navigational displays — General
requirements, methods of testing and required test results

IEC 62388:2013, Maritime navigation and radiocommunication equipment and systems —
Shipborne radar — Performance requirements, methods of testing and required test results

IEC 62616, Maritime navigation and radiocommunication equipment and systems — Bridge
navigational watch alarm system (BNWAS)

IEC 62923-1:2018  Mavritimenawig
Bridde alert management — Part 1
testing and required test results

: Operational and performance requirements, methofls of
ISO 11674, Ships and marine technology — Heading control systems

IMO |A.694(17), General requirements for shipborne radio equipment forming part of the
Global maritime distress and safety system (GMDSS) and for electronicynavigational aids

IMO/|CAOQ, International Aeronautical and Maritime Search andCRescue Manual (IAMSAR
Mandgal) Volume 3

IMO MSC/Circ.982, Guidelines on ergonomic criteria for bridge equipment and layout

IMO MSC.191(79), Performance standards for presentation of navigation-related information
on shjipborne navigational displays

IMO | MSC.232(82), Revised performancecStandards for Electronic Chart Display| and
Information Systems (ECDIS)

IMO MSC.252(83), Performance Standards for Integrated Navigation Systems (INS)

IMO [ MSC.452(99), Amendmenis to the revised performance standards for integlrated
navidation systems (INS) (Resolution MSC.252(83))

3 Terms, definitions and abbreviated terms

3.1 Terms and:definitions

For the purposes of this document, the following terms and definitions apply.

ISO andIEC maintain terminological databases for use in standardization at the follqwing
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.11

accuracy

degree of conformance between the estimated or measured parameter value at a given time
and its true parameter value at that time

3.1.2

added value

functionality and information, which are provided by the INS, in addition to the requirements of
the performance standard for the individual equipment
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aid to navigation

AtoN

2021

device or system external to a vessel intended to assist a navigator to determine position or
safe course, or to warn of hazards to navigation

3.1.4

AIS ASM
AIS application specific messages that are included in IEC 62288

3.1.5

alarn
cond
navig

3.1.6
alert
anno

Note 1
provid
inad

3.1.7
alert
visug

3.1.8
alert
acce

3.1.9
alert
conc
presd

3.1.1
anng
visug

3.1.1
auto
funct
navig

N
tion requiring immediate attention and action by the bridge team, to maintain.the
ation of the ship

lL/ncement of abnormal situations and conditions requiring attention

to entry: Alerts are divided in four priorities: emergency alarms, alarms, Warnings and cautions. A
es information about a defined state change in connection with information‘about how to announce this
bfined way to the system and the operator.

announcement
I and, where applicable, acoustical presentation of\alerts

history list
5sible list of past alerts

management
bpt  for the harmonized regulation of the monitoring, handling, distribution
bntation of alerts on the bridge

0
uncement
| and/or audible-signal issued to the user by the system

1
matic control functions

jons_that include automatic heading, and/or track and/or speed control or
ation_related automatic control functions

safe

alert
event

and

pother

3.1.1
back

2
up

use of data, function and/or hardware of similar type and quality

3.1.1

3

Category A alert
alert where graphical, for example radar, ECDIS, information at the task station directly
assigned to the function generating the alert is necessary, as decision support for the
evaluation the alert related condition

3.1.14

Category B alert
alerts where no additional information for decision support is necessary besides the
information which can be presented at the central alert management HM|
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3.1.1

5

caution
lowest-priority alert
awareness of a condition which does not warrant an alarm or warning condition, but still

requi

3.1.1

res attention out of the ordinary consideration of the situation or of given information

6

collision avoidance
navigational task of detecting and plotting other ships and objects to avoid collisions

3.1.1

7

conf

guration in use

sub-gystems (e.g. sensors and sources, MFD workstations, automatic control function, |etc.)
seledted for use and tasks (e.g. collision avoidance, route monitoring, etc.) selected opernative
in each MFD

Note 1 to entry: This is a subset of the available configuration which is a subset of,‘thé complete dystem
configpration.

3.1.18

conrling position

placg on the bridge with a commanding view and which (s, used by navigators when
commanding, manoeuvring and controlling a ship

3.1.19

consglistent common reference point

CCRP

locatfon on own ship, to which all horizontal measurements such as target range, begring,
relatjve course, relative speed, closest point of-approach (CPA) or time to closest point of
apprpach (TCPA) are referenced, typically thelconning position of the bridge

3.1.2]0

conglistent common reference system

CCRpB

sub-gystem or function of an~INS for acquisition, processing, storage, surveillance| and
distripution of data and information providing identical and obligatory reference to|sub-
systgms and subsequent. functions within an INS and to other connected equipment, if
available

Note 1 to entry: Examples of reference are: coordinate system, time zone, chart datum and depth datum.

3.1.211

degrpded condition

redu

btion-in.System functionality resulting from failure

3.1.2

2

detected hazard
hazard identified by a sensor (for example, radar or echo sounder) or reported by a
communication device (for example AIS or NAVTEX) and which is available to the INS

3.1.2

3

entry field
location on a display for the input of data by the operator

Note 1 to entry: The requested information is usually alphanumeric.

3.1.2
esse

4
ntial functions

indispensable functions to be available as required for the relevant operational use
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5
ntial information

indispensable information to be available as required for the relevant functions

3.1.2
expe

6
cted precision

2021

deviation between the measured value and the true value that is normally not exceeded by a
typical system

3.1.2

7

external safety related messages

data
listed

Note 1
other
callingd

3.1.28

failu
logic
analy

received from outside of the ship concerning the safety of navigation, through equip
in SOLAS chapter V and/or Maritime Safety Information (MS|) messages

to entry: Sources of MSI are NAVTEX (IEC 61097-6), other IMO-recognized equipment, accommo
providers of GMDSS terrestrially-based services and recognized mobile satellite seryice,'‘€nhanced
system (IEC 61097-4 and IEC 61097-16).

‘e analysis
hl, systematic examination of an item, including its diagrams-orformulas, to identify
se the probability, causes and consequences of potential and'real failures

3.1.2
faIIbEck

f data, function or hardware of degraded quality«n relation to the failed one, for example

use d
dead

3.1.30

func
abilit

Note
instru

3.1.3

reckoning for position information, heading control in case of a failure of track contr

ionality
y to perform an intended function

to entry: The activity of performing~a function normally employs a system of displays, control
nentation.

1

haza

d

iment

dating
group

and

DI

5 and

objegts or conditions potentially dangerous to navigation, possibly leading to grounding or
collision, that may be-detected by a sensor, reported by a communication device, retr
from[a database or manually input to the INS

3.1.3

human factor
workload -Gapabilities and limits of a user trained according to the regulations of the IMO

3.1.3

eved

human machine interface

HMI

part of a system an operator interacts with

Note 1 to entry:

The interface is the aggregate of means by which the users interact with a machine, device, and

system (the system). The interface provides means for input, allowing the users to control the system and output,
allowing the system to inform the users.

3.1.3

4

indication
display of regular information and conditions, not part of alert management
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3.1.35

integrated navigation system

INS

composite navigation system which performs at least the following tasks: collision avoidance,
route monitoring thus providing "added value" for the operator to plan, monitor and safely
navigate the progress of the ship

Note 1 to entry: The INS allows meeting the respective parts of SOLAS regulation V/19 and supports the proper
application of SOLAS regulation V/15.

3.1.36
inspection
visugl check of equipment or documentation

3.1.3/7
intedrity
ability of the INS to provide the user with information within the specified accuracy in a tifnely,
complete and unambiguous manner, and alerts within a specified timé)when the s)stem
should be used with caution or not at all

3.1.38
intedrity monitoring
ability of a system to provide the user with information within the specified accuracy|in a
timely, complete and unambiguous manner, and to presentwarnings and indications within a
specified time when the system should be used with cautior’ or not at all

3.1.\3J(9
known hazard

hazafd retrieved from a database (including navigational charts and nautical publications) or
manyally input and which is available to the\INS

3.1.40
latency
time |interval between an event*and its result, including time for reception, processing,
transjmission and display

3.1.41

leg
ship's intended ground frack between two waypoints

3.1.
man{over-board mode
MO

display ,mode for operations and actions of a ship after a man-over-board accident happened
(release.of safety equipment, e.q., life buoy and life belt, performance of a return manoéuvre
etc.)

3.1.43

Maritime Safety Information

MSI

navigational and meteorological warnings, meteorological forecasts and other urgent safety-
related messages broadcast to ships

Note 1 to entry: MSI is promulgated using NAVTEX and EGC services (see IMO MSC.468(101)).

3.1.44

manufacturer

organisation responsible for the production of all or some of the parts of the INS, including the
responsibility that these parts meet their appropriate international standards
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Note 1 to entry: A manufacturer may also be the system integrator.

3.1.45
marking
visual or logical indication of the status of displayed or transferred information

3.1.46
mode

2021

setting of a group of parameters determining the behaviour (operational modes) or the human
machine interface (HMI) (display modes) or the control functions (control modes) of the

equipment and/or its sensors

3.1.4t
mode awareness

percgption of the mariner regarding the currently active Modes of Control, Operation
Display of the INS including its subsystems, as supported by the presentations
indic@tions at an INS display or workstation

3.1.48
mult|{function display
MFD
single visual display unit that can present, either simultangously or through a serig
seledtable pages, information from more than a single function{of an INS

3.1.

navffation

procgss of planning, executing, monitoring and ‘tecording the progress of a safe
expefitious voyage of a vessel

3.1.
navigational aid

and
and

bs of

and

ship-porne device that complies with¥its relevant International Standard(s), for exgmple

instrument, method or chart, intended to assist in the navigation of a ship

3.1.
navigation control data

task that provides information for the manual and automatic control of the ship's moveme
a task station

3.1.
one equipment.concept

equipment which is recognized as one type of equipment by integrating the functiq
mandatory~equipment of SOLAS of a plural number

nt on

n of

Note 1 to.entry: This is the concept by which single equipment may be recognized as integrating the functi

pns of

a plurality of IMO performance standards for which mandatory SOLAS carriage requirements apply.

3.1.53
operational mode
mode of operation depending on the sea area

3.1.54
operational/functional module
module comprising the operational/functional requirements for navigational systems

3.1.55
part
individual INS subsystem, equipment or functional module
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3.1.56

partial integrations

smaller integrations which are not covering the tasks "route monitoring” and "collision
avoidance”

3.1.57

passage

process of moving a ship from one place to another by navigating through a certain area
within a certain period of time and in compliance with certain environmental and legal
provisions

3.1.

perfoarmance check
functjonal check to show that the system or component is still operational~ without
invedtigating all details of its functionality

3.1.
plausibility of data
quality representing if data values are within the normal range for the-fespective type of data

3.1.6

primpry navigation data
data [of own ship's position, speed through water, speed ©ver ground, course over ground,
headjng, time and if available, depth, provided by selected)sensors, to be used in the sylstem
for pfocessing the navigational information

3.1.6[1
reduhdancy
use ¢f data, function or hardware of equal typé“and quality

3.1.62
resppnsibility transferred
alert [state which represents the result of a harmonized risk evaluation between an individual
alert|originator (e.g. sensor) and-a function within the INS with system knowledge and|alert
revaluation capabilities (e.g.,.CERS)

Note 1 to entry: The harmonized risk evaluation does not change the priority of the original alert at the origigator.

Note 4 to entry: Requiréments for unambiguity of alert states and for consistent presentation are given withjn this
docunjent.

3.1.63
resppnsibility’transfer
transftion"of-the state of an alert to the state "responsibility transferred"

3.1.64

route

representation of a voyage or passage geographically defined by a point of departure, a point
of arrival and usually by intermediate waypoints

Note 1 to entry: The route may include time of departure and/or ship's speed as well as parameters and limits for
safe navigation such as off-track/cross-track limit, turn radius, time references, etc. as defined in IMO Resolution
A.893(21).

3.1.65

route monitoring

navigational task of continuous surveillance of own ships position in relation to the pre-
planned route and the waters


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

- 16 - IEC 61924-2:2021 © IEC 2021

3.1.66
safety related automatic functions
automatic functions that directly impinge on hazards to ship or personnel, e.g., target tracking

3.1.67
search and rescue mode
display mode for operations of a ship involved in search and rescue actions

3.1.68
selected route or track
route or track which has been chosen for monitoring the performance of the navigation

Note 1 to entry: The term "track" is typically used for systems that have automatic track control capability.

3.1.2E

sensfor
navigational aid (measuring device), with or without its own display, processing and control as
appropriate, automatically providing information to operational systems or INS

3.1.7)0
sensjor/source module
modyle comprising the sensor/source requirements

3.1.71
ship|s primary movement
longitudinal directional, lateral directional and heading-rotational movement of the ship

3.1.72
simplle operator action
procg¢dure achieved by no more than two hard-key or soft-key actions, excluding| any
necepgsary cursor movements, or voice-actuation using programmed codes or equivialent
alterpative means

3.1.73
single operator action
procg¢dure achieved by no.—more than one hard-key or soft-key action, excluding| any
necefsary cursor movements, or voice actuation using programmed codes, or equivialent
alterpative means

3.1.74
situgtion awareness
mariner's perception of the navigational and technical information provided,| the
comprehension of their meaning and the projection of their status in the near futurg¢, as
required-for timely reaction to the situation

Note 1 to entry: Situation awareness includes mode awareness.

3.1.75

source

device, or location of generated data or information (e.g. chart database), which is part of the
INS automatically providing information to INS

3.1.76
system alert
alert related to equipment failure or loss (system failures)

3.1.77
system data
data that is used by the system for the processing and display of essential information
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Note 1 to entry: System data of the same type is from a similar type of source. System data, at least for primary
navigation data, has been checked for integrity.

3.1.78

system function

navigational tasks of an INS such as route planning, route monitoring, collision avoidance,
navigation control data, status and data display, and alert management

3.1.79

system integrator

organization responsible for ensuring that the INS complies with the requirements of this
document

3.1.8
systém position
positfon calculated in the INS out of at least two positioning sensors

3.1.81
taskstation
multifunction display with dedicated controls providing the possibilify\to display and opgrate
any navigational tasks

Note 1 to entry: A task station is part of a workstation.

3.1.82
track
path to be followed over ground

3.1.83
tracK control
contnol of the ship movement along a track in conformance with MSC 74(69), Annex 2

3.1.84

valiclity
property of information as conferming to specified criteria, and the marking of informfation
such|as being "valid" or "invalid"’(i.e. "good" or "no good") for its intended use

3.1.85
vessel
watef craft of any ‘description, including non-displacement craft, wing in ground craff and
seapl|anes, usedsoer‘capable of being used as a means of transportation on water

3.1.8
voyalge
execption of all aspects of the operation of a craft in journeying from the point of departdre to
the final destination

Note 1 to entry: A voyage may consist of one or more passages.

3.1.87
warning
condition requiring immediate attention, but no immediate action by the bridge team

Note 1 to entry: Warnings are presented for precautionary reasons to make the bridge team aware of changed
conditions which are not immediately hazardous, but may become so, if no action is taken.

3.1.88
waypoint
geographically defined position used as reference for navigation along a leg, track or route
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3.1.89

workstation

combination of all job-related items, including the console with all devices, equipment and the
furniture, to fulfil certain tasks

Note 1 to entry: Workstations for the Bridge are specified in MSC/Circ.982.

3.2 Abbreviated terms
AIS Automatic ldentification System
ASM Application Specific Messages

BAM Bridge Alert Management
CAM Central Alert Management
COG Course Over Ground

EBL Electronic Bearing Line

EGC Enhanced Group Call

EPF$ Electronic Position Fixing System
ETA Estimated Time of Arrival

ETD Estimated Time of Departure
EUT Equipment Under Test

FMEA Failure Mode and Effect Analysis
GMDISS Global Maritime Distress and Safety System

IMO International Maritime Organization

IEC International Electrotechnical Commission
ISO International Organization for Standardization
MSC Maritime Safety Committee

MSI Maritime Safety Information

OOW Officer Of the Watch

PS Performance Standards

SMCP Standard Marine Communication Phrases
SOG Speed Over-Ground

SOLAS Safety OfiLife At Sea

STW SpeediTFhrough Water

VRM Variable Range Marker

4 [IMO-resolutions

4.1 General

(MSC.252/2.1.1) An INS comprises navigational tasks such as "Route planning”, "Route
monitoring”, "Collision avoidance”, "Navigation control data", "Navigation status and data
display" and "Alert management”, including the respective sources, data and displays which
are integrated into one navigation system. These tasks are described in 7.2.

(MSC.252/2.1.2) An INS is defined as such if work stations provide multifunctional displays
integrating at least the following navigational tasks/functions:

e "Route monitoring"

e "Collision avoidance"
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and may provide manual and/or automatic navigation control functions.

(MSC.252/2.1.3.1) An alert management is a part of the INS. The scope and the requirements
of the alert management are specified in module C (Clause 8).

NOTE 1 MSC.252(83) refers to CAM HMI, which implies that INS should contain a CAM system according to
IEC 62923-1, modules B and D.

NOTE 2 IMO in 2010 adopted new performance standards for Bridge Alert Management in Resolution
MSC.302(87). This resolution states in 3.6 that it shall take precedence over the requirements of MSC.252(83).
Where applicable, the requirements of MSC.302(87) are considered. Likewise, IEC 62923-1 and IEC 62923-2,
implementing the requirements of MSC.302(87), are also considered in this document and references to these

standqrasare mMcorporated where appicabte:

(MS(C.252/2.1.3.2) The presentation of navigation control data for manual control as,'spetified
in 7.2.5.2 js part of the INS.

(MS(.252/2.1.4) Other navigational tasks/functions may also be integrated iflthe INS.

(MS(@.252/2.2.1) The tasks are allocated to, and operated by the operator on, a defined set of
multitfunctional "task stations".

(MS(.252/2.2.2) The scope of an INS may differ dependent on.the number and kind of fasks
integfated.

(MS(@.252/2.2.3) Configuration, use, operation and djsplay of the INS is situation-dependent
on:

o| ship underway, at anchor, and moored,

| manual and automatic navigation control in different waters,

o| planned routine navigation and spetcial manoeuvres.

4.2 | Purpose of integrated navigation systems

(MS(.252/1.1) The purpose of.integrated navigation systems (INS) is to enhance the safgty of
navigation by providing integrated and augmented functions to avoid geographic, traffi¢ and
envirpnmental hazards.

(MS(@.252/1.2) By €aombining and integrating functions and information the INS proyides
"added value" for the operator to plan, monitor and/or control safety of navigation| and
prognress of the“ship.

(MS(@.252/1.3) Integrity monitoring is an intrinsic function of the INS. The INS supports safety
of npwvigation by evaluating inputs from several sources, combining them to provide

information giving timely alerts of dangerous situations and system failures and degradation

of integrity of this information.

(MSC.252/1.4) The INS presents correct, timely, and unambiguous information to the users
and provides subsystems and subsequent functions within the INS and other connected
equipment with this information.

(MSC.252/1.5) The INS supports mode and situation awareness.

(MSC.252/1.6) The INS aims to ensure that, by taking human factors into consideration; the
workload is kept within the capacity of the operator in order to enhance safe and expeditious
navigation and to complement the mariner's capabilities, while at the same time to
compensate for their limitations.
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(MSC.252/1.7) The INS aims to be demonstrably suitable for the user and the given task in a
particular context of use.

(MSC.252/3.1.1) The purpose of these performance standards is to support the proper and

safe

integration of navigational functions and information.

(MSC.252/3.1.2) The purpose is in particular:

to allow the installation and use of an INS instead of stand-alone navigational

equipment onboard ships; and

both

of na
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for
comprehensive integration; and
partial integration,

vigational functions, data and equipment.

.252/3.1.3) These standards supplement for INS functional requirements of
dual Performance Standards adopted by the IMO.

Application

.252/3.2.1) These performance standards {are applicable to systems w
jons/equipment of at least the navigational tasks mentioned in (MSC.252(83)/2.1.2
ined.

.252/3.2.2) If further tasks are integrated, the requirements of these standards s
to all additional functions implemented in the INS.

.252/3.3.1) These performance standards are based on a modular concept v
d provide for individual configurations and for extensions, if required.

.252/3.3.2) These standards contain four modules:

odule A (Clause B)for the requirements for the integration of navigational informatio

odule B (Clause)7) for the operational/functional requirements for INS based on a
lated structure;

odule C+(Clause 8) for the requirements of the Alert management, and

odule D (Clause 9) for the Documentation requirements.

(MS(

the

here
are

hould

vhich

task-

.252/3.4.1) Modules A (Clause 6), C (Clause 8), D (Clause 9) and 7.1, 7.3, 7.

8, of

Module B (Clause 7) are applicable for any INS.

(MSC.252/3.4.2) Additionally, for each task integrated into the INS, the INS should fulfil both:

the requirements of the respective tasks as specified in module B and

the relevant modules of performance standards for stand-alone equipment as specified

in Table 1.
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Table 1 — Applicable modules of performance standards of stand alone equipment

INS tasks and functions
(subclauses of this document)

Additionally applicable modules of specific equipment standards
for task integrated into the INS

Collision avoidance (7.2.4)

Radar PS (Res. MSC.192(79)) (modules specified in Annex A)

Module A: "Sensor and Detection”

Module B: "Operational requirements"

Module C:" Interfacing”

Route planning (7.2.2)

Rout

maonitoring (7.2 .3)
ot

Module A: "Database”

ECDIS PS (Res. MSC.232(82))

Module B: "Operational and functional requirements”

Trac

control (7.2.5.3 and 7.3.2, 7.3.3)

Track Control PS Res. MSC.74(69), Annex 2 (see Clause\A>2).

Module B: "Operational and functional requirements't

(MS(.252/3.5.1 as amended by MSC.452(99)) These standards may allew for accepting INS
to supstitute for some carriage requirements of navigational equipmentvas equivalent to pther

means under SOLAS regulation V/19. In this case, the INS should.comply with:

these performance standards; and

Table 2 — Applicable modules of‘ther standards for INS
to substitute for individual equipment

for the relevant tasks of these performance standards, with the applicable modules of
the equipment performance standards as specified in Table 2.

Allgw for accepting the
INS as

INS in compliance with

Tasks and functions (subclauses
of this\document)

Applicable modules of specific

equipment standards as specified i the

Appendices of IMO resolution
MSC.252(83)

Radar system

Collision.avoidance (7.2.4)

Radar PS (Res. MSC.192(79))
(Modules specified in Annex A)
Module A: "Sensor and Detection”
Module B: "Operational requirements”

Module C:"Design and Technical
requirements”

ECD|S

Route planning (7.2.2)
Route monitoring (7.2.3)

ECDIS PS (Res. MSC.232(82))
Module A: "Database”

Module B: "Operational and functional
requirements"

Heading control system
(HCS)

Navigation control data (7.2.5) or
Navigation status and data display
7.2.7.

Res. A.342, as amended — MSC.64(67),
Annex 3

Track control system,
(TCS)

Navigation control data and track
control (7.2.5.3 and 7.3.2, 7.3.3)

Track Control Res. MSC.74(69), Annex 2
(Modules specified in Annex A)

Module B: "Operational and functional
requirements”

Presentation of AIS data

Collision avoidance (7.2.4)

Navigation control data (7.2.5)

MSC.74 (69), Annex 3

Echo sounding system

Route monitoring (7.2.3)

MSC.74(69), Annex 4
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Allow for accepting the
INS as

INS in compliance with

Tasks and functions (subclauses
of this document)

Applicable modules of specific

equipment standards as specified in the

Appendices of IMO resolution
MSC.252(83)

or Navigation status and data
display (7.2.7)

EPFS Navigation control data (7.2.5) GPS Res. A.819(19), as amended,
or Navigation status and data MSC.112(73)
display (7.2.7)
or GALILEO, Res. MSC.233(82)
or GLONASS, Res. MSC.53(66), as
amended MSC.113(73)
or BDS, Res. MSC.379(93)
SDME Navigation control data (7.2.5) Res. MSC.96(72)

NAVITEX or other IMO-
reco@nized equipment
accofnmodating other
providers of GMDSS
terrefstrially-based
services

Meteorological warnings (7.2.3.2)

Navigation and SAR warnings
(7.2.3.2)

Ice warnings (7.2.3.2)

MSC.148(77)

Recqgnized mobile
satellite service enhanced
group calling system

Meteorological warnings (7.2.3.2)

Navigation and SAR warnings
(7.2.3.2)

Ice warnings (7.2.3.2)

A.807(19), as amended by MSC.68(68
Annéx 4, and MSC.306(87)

NOTE Additional equipment not listed above can be includediinto the INS.

NOTE| (MSC.252(83)/3.7.1) The workstation desighn,
performance standards, but in MSC/Circ.982. Guidancé on familiarisation documentation is given in Annex B.

5 Test requirements and results

5.1 General

The manufacturer shall declare the equipment to be tested and the tasks and functions t
perfdrms. The equipment under test (EUT) shall be installed in compliance with
manufacturer's installation manual. Where equipment is divided, the entire configuration

be tejsted together.

The manufacturer shall declare the

e ppysical'parts involved,

e |dcation of tasks and functions

layout and arrangement is not addressed in

these

hat it
the
shall

e general data flow between physical and/or logical parts,

e dependencies between tasks and functions.

NOTE Typical examples are hardware overviews down to the lowest replaceable unit, block diagrams or high
functional level software descriptions.

5.2 Exceptions for tests previously performed

Where parts of an INS have been tested and documented as meeting individual International
Standards (for example through individual type approvals), there is no requirement to repeat
such testing. In such cases, corresponding documentation (for example certificates, test
reports) shall be provided.
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5.3 Test site

Unless otherwise stated, all tests in this document shall be executed in a laboratory
environment with a simulator arrangement.

A simulator arrangement with the following characteristics is required:

e capable of providing position, speed, heading, time and depth simultaneously from
multiple sources including different sensor locations;

e capable of simulating own ship manoeuvres;

lal £ H 1 - £ +l H =l L A 20
pavlItc Ul DIIIIUIOLIIIH difurco 11T STIToUTNS dltud SUUTUTCOS \OCC ATITITA U),
hpable of simulating corrupt and implausible data;
bpable of simulating disturbances and jumps within and between sensors;

bpable of simulating set and drift;

hpable of simulating radar collision avoidance scenarios as target scenario simulator
bfined in IEC 62388;

bpable to perform the testing according the individual equipment testing requiremepts if
tgsting of equipment is required for this document (see Annex’A).

c
c
c
c

e capable of simulating AIS targets as described in IEC 62388 and other(AlS messages
c
d
c

The |resolution and accuracy of the simulated signalscshall be in accordance with the
applicable International Standards. The output signals shall comply with IEC 611p2-1,
IEC $1162-2 and/or IEC 61162-450 consistent with the types of interfaces supported by the
EUT jaccording to the manufacturer's declarations,

5.4 | Methods of test
This [document is organized so that eachsgroup of requirements is immediately followed|by a

clauge identifying the method(s) of testicThe test terminology is derived from ISO 9241-12 on
test ¢f visual displays. Guidance on testing is provided in Annex G.

6 Module A - Requirements for integration of navigational information

6.1 Interfacing and data exchange
6.1.1 Combination, processing and evaluation of data
6.1.1}.1 Requirement

As a|mininfum, 6.1.1 is applicable for primary navigational data.

(MS 252/5 1 1) An INS shall combine process and evaluate data from connected semnsors
and sources.

6.1.1.2 Methods of test and required results
Covered by tests in 6.1.2 t0 6.7.

6.1.2 Availability, validity and integrity
6.1.2.1 Requirement

As a minimum, 6.1.2 is applicable for primary navigational data.

(MSC.252/5.1.2) The availability, validity and integrity of data exchange within the INS and
from connected sensors and sources shall be monitored.
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Unavailable data shall be detected and indicated within a time period which is related to the
process requirements and described in the manufacturer's documentation.

6.1.2

.2 Methods of test and required results

Refer to manufacturer's documentation about data exchange within the INS and from
connected sensor/sources. Select randomly 5 examples and confirm by observation that
unavailable data is detected and indicated.

Tests for validity and integrity are covered by 6.3.1 and 6.5.

6.1.3

6.1.3,

(MSC

6.1.3

Test

6.1.4{

(MS(
stand

NOTE|

The
giver
be ug

6.1.4,.2 Methods of test and'required results

6.1.j Interfaces in general
1

Failure of data exchange
1 Requirement
.252/5.1.3) A failure of data exchange shall not affect any independent fanctionality

.2 Methods of test and required results

for failure of data exchange is covered by 7.6.1.2.

Requirement

.252/5.1.4) Interfacing to, from, and within the)INS shall comply with internat
ards for data exchange and interfacing as appraopriate.

Information flowing within the EUT can use proprietary interfaces and contain proprietary data.

INS shall support the IEC 61162-1,\IEC 61162-2 and/or IEC 61162-450 interfacg
in Annex F as a minimum. In addition, suitable alternative input or output interfaces
ed.

ional

s as
may

Conffrm by inspection of manufacturer's documentation that all standard input and output
interfaces as given in_Annex F are present. Confirm by observation that at least Ivery
required sentence infAnnex F is checked once to conform to IEC 61162-1 and that évery
phys|cal interface conforms to IEC 61162-1, IEC 61162-2 and/or IEC 61162-450.

6.1.5 Interface to alert management

6.1.5.1 Requirement

(MS(Q.252/5.1.5) The interface(s) shall comply with the interface requirements of the|alert

management as described in Module C (Clause 8) of these performance standards.

6.1.5

.2 Methods of test and required results

Tests and required results are described in IEC 62923-1; see 8.2.3.

6.2
6.2.1

Accuracy

Requirement

(MSC.252/5.2.1) INS data shall comply with the accuracy and resolution required by
applicable performance standards of the IMO (see Table 2).
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The accuracy and resolution of data derived within INS, i.e. within the CCRS, distributed
within INS and provided by INS shall not be degraded below applicable performance
standards of the IMO.

6.2.2 Methods of test and required results

Confirm by observation that data in the following list is correct to the specified resolution
when displayed on the EUT and when available in output interfaces of the EUT:

e latitude and longitude with at least 3 decimals resolution for minutes;

e speed through water and speed over ground with at least 1 decimal resolution for knots;

>

. pading with at least 1 decimal resolution for degrees;

e cpurse over ground with at least 1 decimal resolution for degrees;

—

e time with at least 1 s resolution;

e depth with at least 1 decimal resolution for metres.
6.3 | Validity, plausibility, latency

6.3.1 Validity

6.3.1(1 Requirement

(MS(@.252/5.3.1.1) Data failing validity checks shall not(be used by the INS for fundtions
dependent on these data, unless for cases whereSthe relevant performance standards
specifically allow use of invalid data. There shal\be no side effects for functiong not
depehding on this data.

(MS(.252/5.3.1.2) When CCRS output data_ tsed by the INS for a function becomes inyalid,
or unavailable, at least a warning shall be*given. Higher priority alerts shall be given wWhere
required; see Table C.2 (classification of:the alerts).

Whep CCRS output data not actually in use by the INS becomes invalid, or unavailable| this
shall|be indicated at least as a caution. Loss of data which requires attention and which |[does
not result in a hazardous situation shall lead into a caution, i.e. data is redundantly avajlable
or only used for display reasons.

When input data from™sensor or source used by CCRS becomes invalid, or unavailable] this
shall|be indicated as a caution.

Validjity checks$hall include the evaluation of relevant empty data fields, status or mode fields
(e.g.| statesy~modes and qualities such as "valid", "invalid", "simulation", "manual input",

"estimnated (dead reckoning)", "no fix", "standby").

6.3.1.2 Methods of test and required results

Refer to manufacturer's documentation to identify 8 cases in which the EUT evaluates input
data as invalid based on relevant empty data fields or content of status, mode or quality
fields. Confirm by observation that the EUT provides at least a caution to indicate invalid data.

Refer to the manufacturer's FMEA documentation (see 9.3.1) to identify whether the EUT has
any capability to use data failing validity checks. If such invalid data are used, check that the
relevant performance standards specifically allow use of that data and confirm by analytical
evaluation that such functionality does not cause side effects for functions not depending of
this data.

Confirm by observation that when input data from sensor or source used by CCRS becomes
invalid, or unavailable, then EUT provide a caution within a time period which is related to the
process requirements and described in the manufacturer's documentation.
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Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data selected for use by the EUT causes changed
conditions which require immediate attention but which are not immediately hazardous.
Confirm by observation that the EUT provides a warning within a time period which is related
to the process requirements and described in the manufacturer's documentation.

Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data selected for use by the EUT will not result in
any hazardous situation. Confirm by observation that the EUT provides a caution within a time
period which is related to the process requirements and described in the manufacturer's
documentation.

Refef to the manufacturer's FMEA documentation to identify 2 cases in different functions in
whicl invalid, or unavailable, CCRS output data is not selected for use by the EUT - Confirm
by observation that the EUT provides a caution within a time period which is~related tp the
procgss requirements and described in the manufacturer's documentation.

If the EUT includes automatic control functions, refer to the manufacturer's AMEA
documentation to identify 2 cases in each automatic control function in which invalid, or
unavpilable, CCRS output data selected for use by the EUT may_c¢ause a situation reqtriring
immgdiate attention, decision and if necessary action to avoid any‘kind of hazardous situfation
(e.g.| loss of essential information used by an automatic, eontrol function). Confirm by
obsefvation that the EUT provides an alarm within a timé period which is related t¢ the
procgss requirements and described in the manufacturer'scdoecumentation.

6.3.2 Plausibility
6.3.2,1 Requirement

(MS(.252/5.3.2.1) Received or derived data“that is used or distributed by the INS shall be
checked for plausible magnitudes of values.

Two kinds of checks for plausible magnitudes shall be carried out:

o checks that a value is within-plausible range;

o checks that operative mades or states are matching when they are reported by more|than
ohe sentence from a_single sensor/source or function (e.g. GGA and VTG sentgnces
reéporting equal operative states of a single EPFS).

(MS(.252/5.3.2.2). Data which has failed the plausibility checks shall not be used by the INS
and ghall not affect functions not dependent on these data.

If data aresnot passing the plausibility check, they are considered as "invalid" and wijll be
treat¢d as-described in 6.3.1.

6.3.2.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that input data which are used by the
INS and its tasks and functions have defined plausible ranges and defined matching criteria
for operative modes and states.

Generate 5 representative examples of data not passing the plausibility check and confirm by
observation that these data are not used by the INS.
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6.3.3
6.3.3

Latency

A Requirement

(MSC.252/5.3.3.1) Data latency (timeliness and repetition rate of data) within the INS shall
not degrade the functionality specified in the relevant performance standards.

6.3.3

.2 Methods of tests and required results

Refer to manufacturer's documentation to identify the allowed latency for each task and
function within the EUT. Confirm by analytical evaluation of manufacturer's documentation

that

vhen

fulfill

Refe
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spec
6.4

6.4.1
6.4.1

As a

(MS(
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typed
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6.4.1

he-manufacturer has identified all cases for which thg latgnev mav hg an issiig
J J

ng the relevant performance standards.

to manufacturer's documentation to identify 3 cases within the INS for which later]
rtant. Confirm by observation that data latency does not degrade the,functio
fied within the relevant performance standards.

Consistent common reference system (CCRS)
Consistency of data
L1 Requirement

minimum, 6.4.1 is applicable for primary navigational data.

b relevant parts of the system, applying a ¢consistent common reference system fi
of information.

.252/5.4.1.2) Details of the source and the method of processing of such data sha
ded for further use within INS.

.252/5.4.1.3) The CCRS shall¥ensure that all parts of the INS are provided wit
type of data from the same: source and all parts of the INS apply the provided data.

Same type from same source means equal value and equal origin. For performance reasons, the EU
parallel data distribution\paths for different uses with different update rates (see Annex E). The
le is what is described\in the definition of the CCRS (3.1.20).

ected data such’ as latitude+longitude, COG+SOG and set+drift shall originate fror
source.

.2 Methods of test and required results

Conf

cy is
nality

.252/5.4.1.1) The INS shall ensure that the differéent types of information are distrifuted

br all

Il be

h the

T can
CCRS

n the

rm by inspection of manufacturer's documentation that:

e the EUT uses the CCRS principle to distribute navigation data to all relevant parts of the

E

uT;

o all relevant parts of the EUT apply the distributed data based on the CCRS principle;

e details of the source and the method of processing of such data are provided for further
use within INS.

Confirm also by observation that the above is true at least for primary navigational data.

Refer to manufacturer's documentation to identify whether parallel data distribution paths
have been implemented. If implemented, confirm by observation that parallel distribution
paths have methods to ensure that all part of the INS receive the same data from the same
source.
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Confirm by observation that all connected data such as latitude+longitude, COG+SOG and
set+drift originate from the same source.

6.4.2 Consistent common reference point (CCRP)
6.4.2.1 Requirement

(MSC.252/5.4.2.1) The INS shall use a single consistent common reference point for all
spatially related information. For consistency of measured ranges and bearings, the
recommended reference location shall be the conning position. Alternative reference locations
may be used where clearly indicated or distinctively obvious. The selection of an alternative

f H Y 3 ™S Ll £ ££, + 4k HY 3 '3 '3 H
re er:IlUU MY oTidAdll 1Tt drrCC e TG ITitCyrity 1rirurinurirry JrutvCoo.

The jntegrity monitoring process within the INS is related to a single consistent-common
reference point to get correct results.

Alterpative reference locations may be used for local display, calculation and’measuremients.
Affeqgted information shall be clearly indicated or distinctively obvious. This information |shall
not b distributed outside the equipment.

If prqvided, performance of any automatic control function shall. net be adversely affected by
seledtion of alternative reference locations.

Location of the CCRP shall be provided to equipment outside of the INS (see POS senfence
in Annex F).

NOTE[1 An example of a temporarily specified alternative’reference location can be the reference for|radar
preseftation (CCRP versus radar antenna position).

NOTE|2 An example of a permanently assigned altetnative reference location can be the location used by track
contrg (ship specific installation parameter).

6.4.2,.2 Methods of test and required results
Conflrm by inspection of manufacturer's documentation that:

e irlstallation process supports the CCRP concept, for example the installation manual
includes description_of offset adjustments for connected sensors providing spatially reflated
dpta;

e rgcommendation-is available in the installation manual that the conning position is usgd for
the CCRP.

Conflrm by observation of the results according to Annex H that:

e C
p‘ N S—m
and speed,;

o if an alternative reference location is provided, then when used, the affected information is
clearly indicated or distinctively obvious;

o if any automatic control function is provided and if an alternative reference location is
provided, upon changing reference location, the performance of each automatic control
function is not adversely affected.

Select the CCRP as the reference location on all workstations. Confirm by observation that
the following items within the EUT are presented using the same reference point:

e own ship's position;

e EBL, VRM, cursor and range rings;

e target range and bearing;
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o cl

osest point of approach (CPA);

e time to closest point of approach (TCPA);

e parallel index lines;

e course over ground (COG);

e speed (speed over ground (SOG) and speed through water (STW)).

In above condition, confirm by observation that all other items within the EUT are presented

using

either:

e same reference pnoint as abhove: or
) Y

stinctively obvious.

vided, select a temporarily specified alternative reference point as the reference loc

permanently assigned alternative reference location that is clearly indicated or

ation

on ajsingle task station. Confirm by observation that the following items within the task station

[
©

e C

o S

In ak

Conf
sente

altermpative referencelocation and not affected by selection of an alternative reference po

6.4.3

6.4.3,

ime to closest point of approach (TCPA);

resented using the same reference point:

vn ship's position;
BL, VRM, cursor and range rings;
rget range and bearing;

osest point of approach (CPA);

brallel index lines;
burse over ground (COG);
peed (speed over ground (SOG) and speed through water (STW)).

e temporarily specified alternative reference location as above clearly indicated; or

permanently assigned\ialternative reference location that is clearly indicate
stinctively obvious.

rm by observation‘that the output data in interfaces of the EUT include the
nce (see Annex,F) and are referenced either to the CCRP or a permanently assi

Consistency of thresholds

1 Requirement

ove condition, confirm by observation that all other items within the task station are
presg¢nted using either:

POS
gned
nt.

(MSC.252/5.4.3.1) The INS shall support the consistency of thresholds for monitoring and

alert

functions.

(MSC.252/5.4.3.2) The INS shall ensure by automatic means that consistent thresholds are

used

by different parts of an INS, where practicable.

Cross track limit threshold for monitoring route shall be common for track control (IEC 62065)
and route monitoring (IEC 61174).

(MSC.252/5.4.3.3) A caution may be given when thresholds entered by the bridge team differ

from

thresholds set in other parts of the INS.
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3.2 Methods of test and required results

Confirm by observation that the following thresholds are consistent:

If us

6.5

6.5.

As mjnimum, 6.5 is applicable for primary navigational data.

(MSG.252/5.5.1) The integrityof data shall be monitored and verified automatically b
being used, or displayed.

depth below keel;

safety depth (IEC 61174);

safety contour (IEC 61174);

look ahead time or distance (IEC 61174);
look ahead passing distance (IEC 61174);

CPA/TCPA (IEC 62388);
if|provided, BCR/BCT (IEC 62388);
approach time to critical point (IEC 61174);

indication, end of track (IEC 62065);

if| provided and activated, heading control limits such. as” off-heading, heading md
(ISO 11674).

Integrity monitoring

1 Requirement

limits used for verification of monitored route against safety contour and areas<or oljj
of interest (IEC 61174);

2021

if|provided, track control limits such as low speed, course diffefence, early course change

nitor

brs are allowed to select inconsistent threshelds, then confirm by observation that a
cautipn is given when a different threshold is entered-into a part of EUT and that this is cl
indicated as long as a different threshold is in use.

early

cfore

(MS(.252/5.5.2) The integrity of information shall be verified by comparison of the |data
derived independéntly from at least two sensors and/or sources, if available.

(MSG.252/5.5.3) The INS shall provide manual or automatic means to select the |most
accufrate method of integrity monitoring from the available sensors and/or sources.
(MSCZ52/’554) A bl’UaI l.lldl'batl.ull Uf LhG QCTIOUIS Cllld QUUIvTO Uf data OUlletcd fUl l'lltbgrity
monitoring shall be provided.

(MSC.252/5.5.5) The INS shall provide a warning, if integrity verification is not possible or
failed.

The results of integrity monitoring shall be:

Passed = integrity verification passed,;
Failed = integrity verification not passed,;
Doubtful = integrity verification not possible.
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The equipment shall provide at least the following methods for integrity monitoring:

e position: comparison between two EPFS;
e position: comparison between EPFS and dead reckoning using ship's heading and SDME;

e heading: comparison between two heading sensors.
The equipment shall provide at least one of the following methods for integrity monitoring:

e speed through water: comparison between two STW sensors;

e speed through water: comparison with a SOG from SDME;

e speed through water: comparison with a SOG from EPFS.
The ¢quipment shall provide at least one of the following methods for integrity monitoring

. beed and course over ground: comparison between two longitudinal/transversal ground

beeds from SDME together with a heading;

S
S
e speed and course over ground: comparison with a STW sensor together with a heading
Sensor;
S

. beed and course over ground: comparison with a SOG and COG*from EPFS.
The ¢quipment shall provide at least one of the following methoeds for integrity monitoring

e depth: comparison with a second depth sensor;

e depth: comparison with data from largest availablg. ENC chart.
The g¢quipment shall provide at least one of the following methods for integrity monitoring

e time: comparison with a second EPFS sensbor;

e time: comparison with internal clock.

The |equipment may provide the ~following method for integrity monitoring: healding:
comparison between heading sensor and COG sensor when SOG is high enough for reliable
comparison.

Othef equivalent methods may be provided for integrity monitoring.

(MS(.252/5.5.6) Data-—which fails the integrity monitoring function or data where intggrity
monitoring is not possible shall not be used for automatic control systems/functions.

In the above cases for track control, the fall-back arrangements specified in IEC 62065 for
unavpilablé;sensor data shall be followed.

If intege monitoring of heading data or speec data is not possible the reguirements of
paragraph MSC.252(83)/12.7 for fallback arrangements and maintaining minimum basic
operation should be followed for heading control (see 7.7.8.4). In case the integrity monitoring
fails and the equipment is not able to determine the faulty source, the operator should select

the source manually.

6.5.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that each mandatory method is
provided and which additional methods are available.

Confirm by observation that the EUT provides either manual or automatic means to select the
most accurate method for integrity monitoring.
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2021

Confirm by observation that the EUT provides clear indication of sensors and sources of data
selected for integrity monitoring.

Confirm by observation of each available method that:

e with simulated errors (disturbances, jumps) exceeding the thresholds in use, the integrity
monitoring works as documented by manufacturer;

e the EUT provides a warning when the result of integrity monitoring of data from

S

ensors/sources in use is failed;

o the EUT provides a warning when integrity monitoring of data from sensors/sources in use

If au
data

resul

for u

6.6
6.6.1

As a

not possibie.

omatic control systems/functions are provided, then confirm by observation/that
fails the integrity monitoring or when integrity monitoring of data is not possible

havailable sensor data.

Marking of-data
Requirement

minimum, 6.6 is applicable for primary navigational data.

(MS(¢.252/5.6.1) The data shall be marked with the seurce and the results of va
plaugibility checks and integrity monitoring to enablessubsequent functions to decide wh

their

Tablg¢ 3 defines the marking of data that has-'been checked for validity, plausibility

integ

input data complies with their requirements or 1ot:

rity within the INS.

when
this

Is in appropriate (i.e. as specified in related equipment standard) fall-back arrangements

idity,
ether

and
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Table 3 — Marking of data

Validity Plausibility Integrity INS data marking Remark
check check monitoring . . ;
Validity Plausibility | Integrity
flag or status status
status (e.g. NSR) (e.g.
flag NSR)
or
mode
indicator
(e.g.
GLL)
Fail Faft Notpossible mvattd NoO Fatted Data cannot be usqd
within INS
Fail Pass Not possible Invalid Yes Failed Data cannot be*usgd
within INS unless
relevant performange
standards specificaflly
allow,use of invalid
data
Passg Fail Not possible Invalid No Failed Data cannot be usqgd
within INS
Pasg Pass Not possible due | Valid Yes Doubftful Data cannot be usgd
to lack of second for automatic control
sensor, source or function(s)
method
Passg Pass Fail Valid Yes Failed Data cannot be usdd
for automatic control
function(s)
Passg Pass Pass Valid Yes Passed Data is suitable for|any
use
NOTE For "data cannot be used for automatic contrél*function(s)", see 6.5.1.

6.6.2 Methods of tests and required results

Conffrm by observation of displays that all parts of the INS use the data as marked| with
sourge, validity, plausibility and'integrity.

Conf{rm by observation.that the NSR sentence described in Annex | is provided.

6.7 | Selection.of. sensors and sources
6.7.1 Requirement

As ajminimum, 6.7 is applicable for primary navigational data.

(MSC.252/5.7.1) INS shall provide two user selectable sensor/source selection modes when
multiple sensors/sources are available; manual sensor/source selection mode and automatic
sensor/source selection mode.

(MSC.252/5.7.2) In manual sensor/source selection mode it shall be possible to select
individual sensors/sources for use in the INS. In case a more suitable sensor/source is
available this shall be indicated.

(MSC.252/5.7.3) In automatic sensor/source selection mode, the most suitable
sensors/sources available shall be automatically selected for use in the INS. It shall further be
possible to manually exclude individual sensors/sources from being automatically selected.
The manufacturer shall declare the criteria and procedures for selecting and deselecting the
most suitable sensors/sources (see 9.1).
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6.7.2 Methods of test and required results
Confirm by observation and inspection of the content of the operating manuals (see 9.1) that:
e the EUT provides two alternative methods for selection of sensors/sources to be used:

manual and automatic mode;

e in manual mode, an indication is provided when a more suitable sensor/source is
available;

e in automatic mode, the EUT automatically selects between sensors/sources according to
the manufacturer's description;

it[1S_possible to manually exclude individual sensors/sources from being automatjcally
selected and used.

7 Module B — Task related requirements for integrated navigation systems

71 Description

(MSQ 252/6.1) The design of the INS should ease the workload of the'bridge team and pilot in
safely and effectively carrying out the navigation functions incorporated therein, compargd to
an equivalent set of standalone non-integrated equipment.

(MSQ 252/6.2) The integration should provide all functions, "depending of the task for which
the INS is used and configured, to facilitate the tasks to,bé&)performed by the bridge teany and
pilot fn safely navigating the ship.

(MSQ 252/6.3) Each part of the INS should comply with all applicable requirements adgpted
by the IMO, including the requirements of this decument.

NOTE| For guidance, see 4.3, Table 1 and Table 2.

(MSQC 252/6.4) When functions of equipment connected to the INS provide facilities in addition
to thls document, the operation and, as far as is reasonably practicable, the malfunctipn of
such| additional facilities should “not degrade the performance of the INS below the
requyements of this document.

(MSQ 252/6.5) The integration of functions of individual equipment into the INS shoulfl not
degrade the performance*below the requirements specified for the individual equipment by the
IMO

(MSC 252/6.6) Alerts should be generated and presented according to Module C (Clause|(8).

7.2 | Task and functional requirements for an INS

7.21 General
7.211 Requirement

(MSC 252/7.1.1) The configuration of the INS shall be modular and task-oriented. The
navigational tasks of an INS are classified as "Route planning”, "Route monitoring”, "Collision
avoidance", "Navigation control data", "Status and data display" and "Alert management".
Each of these tasks comprises the respective functions and data.

(MSC 252/7.1.2) All tasks of an INS shall use the same electronic chart data and other
navigational databases such as routes, maps, tide information.

(MSC 252/7.1.3) If Electronic Navigational Charts (ENCs) are available, they shall be used as
common data source for INS.
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(MSC 252/7.1.4) 7.2.2 to 7.2.5 and 7.2.7 apply, if the respective task is integrated into the
INS.

NOTE The CCRS principle also applies to ENC charts and updates, routes for monitoring and user created
navigation material (such as radar maps (IEC 62388:2013, 9.12), symbols, lines, areas and text
(IEC 61174:2015, 5.4.1), etc.).

7.2.1.2 Methods of test and required results

Confirm by analytical evaluation that the EUT meets each requirement.

7.2.2___Task "Route planning"
7.2.211 ECDIS performance standards related mandatory functions and data
7.2.21.1 Requirement

(MSQ 252/7.2.1) The INS shall provide the Route planning functions and dafa as specifi
Modyle A and B of the revised ECDIS performance standards (Resolution MSC.232
(See|lEC 61174.)

7.2.2.1.2 Methods of test and required results

Conffrm by observation that the EUT provides the Route.planning functions and daf
specified in Module A and B of the valid ECDIS performance standards and related
standards.

7.2.2,.2 Procedures for voyage planning
7.2.2.2.1 Requirement

(MSQ 252/7.2.2) The INS shall be capable’ of supporting procedures for relevant pali
voyage planning, as adopted by the-IMO Resolution A.893(21) Guidelines for vo
planning:

(A.893(21)/3.2) The detailed voyage or passage plan shall include the following factors:

1

notes

the plotting of the intended route or track of the voyage or passage on appropriate
charts: the true direction of the planned route or track shall be indicated, as well 4
reas of danger, existing ships' routeing and reporting systems, vessel traffic sery
ahd any areas where marine environmental protection considerations apply;

V)

the main elemerits to ensure safety of life at sea, safety and efficiency of navigation
protection.af-the marine environment during the intended voyage or passage;
elements’shall include, but not be limited to:

2|1 safe speed, having regard to the proximity of navigational hazards along

ed in
82)).

a as
IEC

ts of
yage

scale
as all
ices,

and
such

1 the
d its

intended route or track, the manoeuvring characteristics of the vessel an

draught in relation to the available water depth;

2.2  necessary speed alterations en route, e.g., where there may be limitations because
of night passage, tidal restrictions, or allowance for the increase of draught due to

squat and heel effect when turning;

2.3  minimum clearance required under the keel in critical areas with restricted water

depth;
2.4  positions where a change in machinery status is required;

2.5 course alteration points, taking into account the vessel's turning circle at the

planned speed and any expected effect of tidal streams and currents;

2.6 the method and frequency of position fixing, including primary and secondary

options, and the indication of areas where accuracy of position fixing is critica
where maximum reliability must be obtained;

| and
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7.2.2.2.2 Methods of test and required results

Confirm by analytical evaluation that the EUT is capable of supporting the relevant
procedures as described above.

7.2.2.3 Additional mandatory functions

7.2.2.3.1 Requirement

(MSC 252/7.2.3) The INS shall provide means for

NOTE
functi

7.2.2.3.2 Methods of test and required results

Execute successively the following steps:

S
e |d
tH
e in
. e
e p
W
. C
a

protection),

having the route check against hazards based on the planned minimum <under
clearance specified by the mariner,

checking of the route plan against manoeuvring limitation, if available in the
based on parameters turning radius, rate of turn (ROT), wheel-over and c(
changing points, speed, time, ETAS,

drafting and refining the route plan against meteorological infofmation if availal
the INS.

"If available in the INS" means if this option is supported by EUTy the manufacturer declares
ns are available.

eate a new route plan "Test 1" and store itYin“the EUT;

ick, floppy disk, etc.) as supportedtby the EUT;

hprotéct'the route plan "Test 2";

brfitm by observation that now adding a waypoint is possible;

o set safety contour as 10 m and perform check of route plan "Test 2";

ndminiefnring the route ’nlnn (efnrn and load im‘nnrf’ expaort, documentation,

keel

INS,
urse

le in

which

eate another new route plan "Test 2%Nincluding at least a segment with a water gepth
ss than 10 m, store it in the EUT and then export it to a removable media (e.g. mgmory

ad the already stored route plan "Test 1" for use in the EUT and confirm by observjation

new

at the content of it is as before storing of it;

hport route plan "Test 2*ftom removable media for use in the EUT and;

ther view, print or create a printable file from the route plan "Test 2";

fotect the routerplan "Test 2" against changes. After protection, try to add a
aypoint;

bnfirm by ebservation that user is informed that changing of protected route plan is not
lowed;

e confirm by observation that the EUT is able to detect and display this violation of the
safety contour.

If check against manoeuvring limitations is available in the EUT, execute successively the
following steps:

e confirm by observation that the EUT is able to detect a turning radius which is less than
possible for the ship;

e confirm by observation that the EUT is able to detect a planned speed higher than the
maximum available for the ship or lower than the minimum acceptable speed for the
available steering system;

e set planned speed as 80 % of maximum available for the ship;
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e confirm by observation that the EUT is able to detect a turning radius which will require a
higher rate of turn than is possible for the ship when sailing at 80 % of the maximum
speed;

e confirm by observation that the EUT is able to detect if two waypoints both with 90° and
1,0 NM radius turns are so close to each other that the wheel-over or course change point
for the second waypoint is before the end of turn of the first waypoint;

¢ set planned speed as 80 % of maximum available for the ship;

e confirm by observation that the EUT is able to inform the user that it is impossible to meet
the selected ETA for the given ETD.

If ch¢ck against meteorological information is available in the EUT, execute successively the
following steps:
e copnfirm by observation that the EUT is able to draft a suitable route betwéen two|user
glven waypoints which is able to benefit from favourable items (e.g. wind, lcurrent, |etc.)
ahd able to avoid unfavourable items (e.g. wind, current, waves, etc.) as_specified in the
operating manual provided by the manufacturer;

c

c

bnfirm by observation that the EUT allows the user to refine thel drafted route plan by
nanging criteria to judge favourable and unfavourable conditions’and by accepting|user
rput of non-changeable waypoint locations.

7.2.3 Task "Route monitoring”
7.2.3(1 Mandatory functions
7.2.3111 Requirements

(MSQ 252/7.3.1) The INS shall provide the route:monitoring functions and data as specifijed in
Modyle A and B in the ECDIS performance standards.

7.2.3(1.2 Methods of tests and required results

Conflrm by observation that the EUT provides the route monitoring functions as specified in
Modyle A and B of the valid ECDIS performance standards and related IEC standards.

7.2.3(2 Additional mandatory functions
7.2.3.21 Requirements

(MSQ@ 252/7.3.2 as_amended by MSC.452(99)) The INS shall provide capability for

optionally overlaying radar video data on the chart to indicate navigational objects,
restraints and hazards to own ship in order to allow position monitoring evaluatio and
object identification,

NOTE4—"Optichathmeans—possible-userselection”
g B4 g T

e determination of deviations between set values and actual values for measured under-
keel clearance and initiating an under-keel clearance alarm, if fitted,

NOTE 2 "If fitted" means "it has to be supported by the EUT".

e the alphanumeric display the present values of Latitude, Longitude, heading, COG,
SOG, STW, under-keel clearance, ROT (measured or derived from change of
heading),

o AIS reports of AtoNs,
e Coastal and NAVAREA navigational warnings,
e search and rescue (SAR) warnings,

e Coastal and METAREA meteorological warnings,
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e jce warnings,

e Maritime Safety Information (MSI) overlay functions,
NOTE 3 Sources of MSI are NAVTEX (IEC 61097-6), other IMO-recognized equipment accommodating other

providers of GMDSS terrestrially-based services and recognized mobile satellite service enhanced group calling
system (IEC 61097-4 and IEC 61097-16).

and if track control is integrated into the INS,

o jt shall be possible to include the planned track and to provide, monitor and display the
track related and manoeuvring data.

The INS shall provide the capability to display MSI received from NAVTEX and EGC seryices
from |IMO recognized providers in accordance with the requirements of IEC 62288 for digplay
of information. The requirements from IEC 61174:2015, 4.12.6, (if applicable, as<updatged in
future versions of IEC 61174) shall be applied to all such services.

NOTE[4 EGC is promulgated using services from recognized satellite providers such as, at/the time of Writing,
SafetyyNET (commercial name by Inmarsat) and SafetyCast (commercial name by Iridium). At the time of dfafting
IEC 61174:2015, only the former service was known.

For displaying MSI, the equipment shall be able to:

rocess and display, at least upon request, MSI textual messages;

p
o offer proposals for geographical positions encoded in the messages, where possible, fo be
selected for use for graphical presentation;

NOTE|5 See IHO Publication S-53.

o offer the user the possibility to select, wherernecessary correct (i.e. edit) or add, the
geographical positions in these messages, for example by numerical or graphical mg¢ans,
tq be used for graphical display, including-at least:

—| point positions of objects,

corner positions of areas;

o offer the possibility to call up<the entire message when the user selects the graghical
gpresentation of MSI messages,

—

e offer the user the means(to'manage the deletion of messages.
NOTE|6 For calculation of distances, see IEC 61174:2015, Annex J.

The ¢quipment shall provide the user with the current NAVTEX receiver mask as described in
IEC ¢1174.

7.2.3.2.2 Methods of tests and required results

Conflrm/by observation that the EUT provides the capability to select optionally the overlay of
radarvidee-data-on-the-chart-

To—dTotto

Confirm by observation or by inspection of manufacturer's documentation that the EUT
provides the capability to determine the deviations between set values and actual values for
measured under-keel clearance and the possibility to initiate and present an under-keel
clearance alarm.

Confirm by observation that the EUT provides the capability to display alphanumerically the
present values of latitude, longitude, heading, COG, SOG, STW, under-keel clearance, ROT
(measured or derived from change of heading).

Confirm by observation that the EUT provides the capability to display AIS reports of AtoNs.
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Confirm by observation that the EUT provides the functionality to display Maritime Safety
Information (MSI), including navigational, meteorological, ice and SAR warnings as specified
in I[EC 61174 from NAVTEX and from the IMO recognized satellite service providers for
promulgating EGC in accordance with the requirements of IEC 62288.

Confirm by observation that the EUT provides the functionality to process and display, at least
upon request, MSI textual messages and that it offers:

e proposals for selection of geographical positions in the messages, where possible, to be
selected for use for graphical presentation;

e the user the possibility to select and correct (i.e. edit) or add to the geographical positions
il these messages, for example by numerical or graphical means, to be used for graghical
d|splay, including at least:

—| point positions of objects,
—| corner positions of areas;

o the possibility to call up the entire message when the user selects the graghical
regpresentation of MSI messages,

e the means to manage the deletion of messages.
If tragk control is integrated into the INS, confirm by observationthat it is possible:

e tq select the planned track for route monitoring;

e tq provide, monitor and display the track related and.manoeuvring data.

Confirm by documented evidence that the EUT provides the user with the current NAVYTEX
receiver mask as described in IEC 61174.

7.2.3(3 Optional functions
7.2.3.3.1 Requirements
(MSQ 252/7.3.3 as amended by MSC.452(99)) For navigational purposes, the display of pther

routg-related information on thechart display is permitted, e.g.
o| tracked radar targets and AlS targets,
o| AIS binary andrsafety-related messages,

o| initiation and-monitoring of man-over-board and SAR manoeuvres (search and rgscue
and man-ever-board modes),

e| tidal dnd current data,

eo| weather data,

e| \oé data, and

e MSI messages, where the operator may appropriately filter the display of Maritime
Safety Information (MSI) messages (for example by source, by reason of warning,
etc.).

The manufacturer shall declare which functions, data or AIS messages are available.

7.2.3.3.2 Methods of test and required results

Confirm by observation that the EUT provides the optional functions, data or AIS messages
together with facilities for the operator to filter the display of Maritime Safety Information (MSI)
as specified by the manufacturer.
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7.2.3.4 Search and rescue mode
7.2.3.4.1 Requirement

(MSC 252/7.3.4.1) If available, it shall be possible to select on the route monitoring display a
predefined display mode for a "search and rescue" situation that can be accessed upon
simple operator command.

The manufacturer shall declare which functions are available.

(MSC 252/7.3.4.2) In the search and rescue mode, a superimposed graphical presentation of
the datum (geographic point, Tine, or area USed as a reference in search planning), initialjmost
probable area for search, commence search point and search pattern chosen by the_opgrator
(expanding square search pattern, sector search pattern or parallel track search pattern) with
track|spacing defined by him shall be presented.

The MO IAMSAR Manual Volume 3 shall be used as reference for the searchipattern.

7.2.3.4.2 Methods of test and required results

If a search and rescue mode is provided by the manufacturer, confirm by observation that the
EUT [meets the requirements in the following manner:

plect the display of an IAMSAR search pattern by a simple operator command;

efine the geographic point, area or line to be used-as reference in search planning;

bnfirm by observation that the search fpattern is correctly presented in the foute

s
d
e afljust the search pattern and area of search by the operator;
c
monitoring display.

Confirm by inspection of manufacturer doecumentation that the equipment manual describes
the basis for calculations of the search“and rescue mode, if that search and rescue mogde is
provided.

7.2.3(5 Man-over-board (MOB) mode
7.2.3.51 Requirement
(MSQ 252/7.3.5.1) If @vailable it shall be possible to select on the route monitoring dispjay a

predefined display mode for a "man-over-board” situation, that can be accessed upon slmple
operator command.

The fnanufacturer shall declare which functions are available.

(MS(Q "252/7.3.5.2) In the man-over-board mode a superimposed graphical presentation| of a
operator selectable man-over-board manoeuvre shall be presented.

(MSC 252/7.3.5.3) The man-over-board position shall be memorised by a simple operator
action.

(MSC 252/7.3.5.4) An urgency manoeuvring procedure shall be available at the display taking
set and drift into consideration.

As a minimum, the updated range and bearing display of the estimated MOB position
information based on set and drift and initial MOB position shall be presented.

As a minimum, the updated display of estimated MOB position information based on set and
drift and initial MOB position shall be presented.
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3.5.2 Methods of test and required results

If available, confirm by observation that the predefined MOB display mode meets the
requirements in the following manner.

7.2.

7.2,

7.2,

Select the MOB display mode by a simple operator command.
Save the initial MOB position by a simple operator command.
Show initial and estimated MOB position in conformance with IEC 62288.

Show distance and bearing to the estimated MOB position.

n
1nee

L1 Radar performance standards related mandatory functions and data

1.1 Requirement

(MSQ 252/7.4.1) The INS shall provide the collision avoidance functions and data as specified
in Mpdule A and B of the Radar performance standards. Refer to Annex”A for definitipn of

thesg¢ modules.

7.2.

4.1.2 Methods of test and required results

Conffrm by inspection of documented evidence that the“EUT conforms to the relgvant

sub

7.2.
7.2.

clauses of IEC 62388:2013. Refer to Annex A, for a listrof the relevant subclauses.

:[2 Additional mandatory functions

21 Requirement

(MSQ 252/7.4.2.1) It shall be possible to pfésent less information of ENC database obfjects

than specified in MSC.232(82) for displaybase.

It shall be possible to remove some. or all of following categories or layers of ENC datg, but

not

7.2.

spe

2.2 Methods of test and required results
Conf i i that

individual objects within each,category/layer:

(@]

pastline (high water);

olvn ship's safety contour;

dolated underwatér)dangers of depth less than the safety contour which lie within the]| safe
wlater defined by.the safety contour;

golated abpye ‘water dangers which lie within the safe water defined by the safety coptour
syich as fixed structures, overhead wires, etc.

cified for the display base in MSC.232(82), by selecting layers listed in 7.2.4.2.1. Confirm

by observation that it is not possible to remove individual objects.

7.2.

7.2.

4.3 Target association and target data integration

4.3.1 Requirement

(MSC 252/7.4.2.2) If target information from multiple sensors/sources (radar and AIS; 2 radar

sen

sors) are provided on one task station:
the possibility of target association shall be provided for mutual monitoring and to avoid
the presentation of more than one symbol for the same target,

the association of AIS and radar targets shall follow the requirements of Resolutions
MSC.192(79) and MSC.191(79),
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common criteria shall be used for raising target related alerts, e.g., CPA/TCPA.

The target association shall be performed on all provided sensors/sources. Means such as
hysteresis shall be applied to the association criteria in order to prevent unwanted association
or disassociation. For practical applications, it shall be permitted to vary the association and
disassociation criteria from the default values. The operating manual shall describe the
association parameters and options.

The selection of priority for association of single sources shall be valid for the whole EUT. The
selection can be modified by operator action for the whole EUT at any nominated task station
which displays associated targets.

The Ilhreshold of association shall be consistent within the INS.

NOTE| Target association, including threshold of association and priority of association (i.e. which symbol i$ used
for aspociated target), is a system wide function. A task station can display associated targets\of targets from a
single|source. If associated targets are displayed, then they are identical at every task station,which displays the

assoclated targets.

7.2.
IEC

413.2 Methods of test and required results

2388:2013, 11.8.2 (Association and priority), defines four scenarios for associating

trackpd targets and AIS targets. 7.2.4.3.2 reuses these scefnarios to simulate a target|from

two different radar sensors.

Two [independent Target Scenario Simulators (TSS)<are required and they shall conform to
the requirements of IEC 62388:2013, Annex F, with the exceptions that support for target
fading is not required and that only one tracked,target is required from each simulator. Sg¢nsor
errorg are not simulated in this test. One TSS is set to provide radar data as defined in the TT
column of the scenarios in IEC 62388:2013,14.8.2, and the other TSS is set to provide|data
following the same position and velocity, as the target defined in the AIS column of the

scengrios.

The methods of test and required results are as follows.

a)

b)

g)

Jonfirm by observation that target association is provided and that, when targets are
ksociated, a single symbol is presented for each target in all task stations which are
blected to display associated targets.

iteria are selected. Use the TSSs to generate the required radar sensor data for
5sociation scenhario 1. Tracked targets should be acquired (manually or automatically) as
bon as practical after the start of the test. On all task stations within the EUT that provide
tgrget _infermation from multiple radar sensors, confirm by observation that| the
requirements of test scenario 1 are met. Note that it is acceptable for the targets {o be
agsociated when the elapsed time is 0 min.

a
s
Ejhsure target association is enabled on the EUT. Ensure that the default association
c
a
]

Repeat test b) for association scenario 2. Note that it is acceptable for the targets to be
associated when the elapsed time is 0 min.

Repeat test b) for association scenario 3.

Repeat test b) for association scenario 4. Note that it is acceptable for the targets to be
associated when the elapsed time is 0 min.

Confirm by observation that, if an association disable function is provided while target
information from more than one radar source is provided on one task station, the
association function can be enabled and disabled for the radar targets.

If target information from more than one radar source is provided on one task station,
confirm by observation while performing target association test scenarios 1 to 4 that the
target disassociation algorithm meets the requirements of target disassociation and in
addition, demonstrates that means has been provided in order to limit the function from
hunting (indecisions) in the association/disassociation process.
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h)

i)

7.2,

7.2.14 Target identifier

If target information from more than one radar source is provided on one task station,
confirm by observation that no alarm is raised when the radar targets are disassociated.

If target information from more than one radar source is provided on one task station,
confirm by observation that, when the radar targets are disassociated, the disassociated
targets have unique identifiers.

Confirm by inspection of manufacturer's documentation that the operating manual
describes the parameters and options for associating radar targets.

Confirm by inspection of documented evidence that the association of AIS and radar
targets is in accordance with IEC 62388:2013, 11.8.2.

Canfirm by observation that common criteria are used for raising target related alerts at
the task station.

Confirm by observation that association threshold parameters are consistent in‘every| task
sfation of the EUT.

4.1 Requirement

(MSQ 252/7.4.2.3) For identical targets unique and identical target identifiers shall be used for
preséntation on all INS displays. Where a target from more than one source can be pres¢nted

on

be uged for all INS display presentations.

ope display the identifier shall be amended as required. Aménded target identifiers [shall

NOTE| Example of "amended as required". Two radars track different targets, which are displayed in common
display. Technical tracking identifiers in first radar are 2, 5 and.40) Technical tracking identifiers in second| radar
are 1,|5 and 6. As identifier 5 is available in both radars, the tafget identifier 5 given from second radar is amgended

to identifier 11 for common display.

Loca| target identifiers may be provided im, addition to the unique identifier used for

pre
the
whic
identffiers.

7.2.4.4.2 Methods of test.and required results

SLIntation on all INS displays. Where provided, local target identifiers shall be distinct|{from

nique identifier. Local identifiers shalhonly be presented on the individual task statipn to
they apply. The operator shallbe able to switch off the presentation of the [local

If the EUT does not provide the capability to display target information from multiple
sensprs/sources on a ssingle task station, then the tests c), d), e), f), g) and h) ar¢ not

applicable.

a)

b)

Using the simutlators defined in 7.2.4.3.2, simulate several physical targets by proViding
AIS data toithe EUT for each of these targets. Confirm by observation that:

o| a unique (i.e. different) identifier is used for each simulated AIS target;

o| .dhe"unique identifier is identical on all workstations that present the target.

Switch off the ATS targef simulation. Simulate several physical targets by providing radar
sensor data to the EUT. Confirm by observation that:

e aunique identifier is used for each simulated radar target;
e the unique identifier is identical on all workstations that present the target.

Simulate several physical targets by providing both AIS and radar data to the EUT for
each physical target. Ensure that the simulated AIS and radar data are sufficiently
matched so as to meet the EUT's criteria for target association. Switch on target
association, allowing sufficient time for the association to take place. (Refer to
manufacturer's documentation as required.) Confirm by observation that:

e a unique identifier is used for each physical target, the identifier being amended as
required to ensure that it is unique;

o the unique identifier is identical on all workstations that present the target;
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the unique identifier is not affected by change of presentation priority between radar
and AIS data.

d) If the EUT provides an option to switch target association off, switch it off and repeat the
above test. Confirm by observation that:

g)

h)

on workstations with association switched off, each physical target is presented by
both an AIS target and a radar target;

each target presented has a unique identifier, amended as required to ensure that it is
unique;

the unique identifier is identical on all workstations that present the target.

R
dpta so that they do not meet the EUT's criteria for target association. Caonfir
opservation that:

unique identifier for each physical unmatched targets, the identifier being amende
required to ensure that it is unique;

| the AIS and tracked targets corresponding to each physicalVtarget are assi
different identifiers allowing them to be differentiated;

the target.

Lfficiently matched to meet the EUT's criteria for~target association; in order to ac
Ris, it may be sufficient to supply the samé data to two inputs. Switch on t

a
manufacturer's documentation as required.) ‘Confirm by observation that:

required to ensure that it is unique;

o| the unique identifier is identicalion all workstations that present the target.

tgst f). Confirm by observation-that:

¢| on workstations with(@ssociation switched off and which have the capability to di

two radar targets;

unique;
o| the unique identifier is identical on all workstations that present the target.

Repeat—test f) with the data from the two different radar sensors including at
2|unmatched radar targets so that they do not meet the EUT's criteria for t
apsociation. Confirm by observation that:

epeat test ¢) with the simulated AlIS and radar data including at least 2 unmatched fadar

by

¢| a single unique identifier is used for each physical target which is matched as w¢ll as

d as

gned

¢| the identifiers used to present each target are identical on all workstations that prg¢sent

Simulate several physical targets by the provision of¢radar data to the EUT fron| two
d|fferent radar sensors for each physical target. Ensure that the simulated radar data is
s
t

hieve
arget

5sociation and allow sufficient time for the™ association to take place. (Refer to

¢| a unique identifier is used for each physical target, the identifier being amendgd as

Iff the EUT provides an option.{to switch target association off, switch it off and rg¢peat

play

radar targets from more than one radar sensor, each physical target is presented by

o| each target presented has a unique identifier, amended as required to ensure thaf it is

least
arget

e a single unique identifier is used for each physical target which is matched as well as a

If

unique identifier for each physical unmatched targets, the identifier being amended as
required to ensure that it is unique;

the tracked targets corresponding to each physical target are assigned different
identifiers allowing them to be differentiated,;

the identifiers used to present each target are identical on all workstations that present
the target.

the EUT provides local identifiers, confirm by observation that:
the local target identifiers are distinguishable from the unique identifier;
local identifiers are only presented on the individual task station to which they apply;

it is possible to deselect the display of local identifiers.
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7.2.4.5 Combined radar signals
7.2.4.51 Requirement

(MSC 252/7.4.2.4) A display may present combined radar signals from more than one radar
source. The malfunctions of this additional facility shall not degrade the presentation of the
radar source selected as primary, unless the primary source is the one that fails. Selection
between the primary and the other source(s) shall be indicated as such.

7.2.4.5.2 Methods of test and required results

Confj b s the

requirement

7.2.j.6 Optional functions
7.2.4.6.1 Requirement
(MSQ 252/7.4.3) Optionally, the following information may be displayed:

o| true scaled ship symbols and CPA/TCPA and bow crossing range (BCR) /| bow
crossing time (BCT) related to the real dimensions;

chart data from the common database of INS: traffic-related object layers.
7.2.4.6.2 Methods of test and required results

If optional functions are provided, confirm by .observation that the EUT meets [each
requirement.

7.2.5 Task "Navigation control data"
7.2.5.1 General

(MSQG 252/7.5.1) To support the,.manual and automatic control of the ship's primary
movdgment, the INS navigation control task shall provide the following functionality:

e d|splay of data for the manual control of the ship's primary movement;

. splay of data for the automatic control of the ship's primary movement;

bfety-related ahd binary messages and AIS-ASM. These messages shall be storeld for

d

e plesentation and handling of external safety related messages, including e.g. MSI ang AIS
s

viewing purpeses as specified by the manufacturer.

AIS safety related and binary messages having identical source and content shall replace
existing messages that they duplicate.

NOTEL Similar provisions are available for AIS class A in |FC 61993-2

7.2.5.2 Presentation of navigation control data for manual control
7.2.5.2.1 Requirement

(MSC 252/7.5.2.1 as amended by MSC.452(99)) For manual control of the ship's primary
movement the INS navigation control display shall allow at least to display the following
information:

e under keel clearance (UKC) and UKC profile;

e STW, SOG, COG;

e position;

e heading, ROT (measured or derived from change of heading);
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rudder angle;

propulsion data;

2021

set and drift, wind direction and speed (true and/or relative selectable by the operator),

if available;
the active mode of steering or speed control;

time and distance to wheel-over or to the next waypoint;

safety related messages e.g. AlS safety-related and binary messages, Maritime Safety

Information (MSI|) messages.

7.2.5

Conf
in 7.4

7.2.5

NOTE|

7.2.5

(MS(
contn

The
meag

7.2.5

Conf
actud
IEC ¢

7.2.5
7.2.5
(MS(

.2.2 Methods of test and required results

rm by observation that the EUT provides display capability for each data iteni desc
.5.2.1 in accordance with the requirements of IEC 62288 for display of information.

.3 Presentation of navigation control data for automatic control
This function is optional, as described in 4.1 (MSC.252(83)/2.1.3.2 and MSC.252(83)/2.1.4).
3.1 Requirement

252/7.5.3.1) For automatic control of the ship's primary movement, the INS navig
ol display shall allow at least and as default the display ofthe following information:

all information listed for manual control;

set and actual radius or rate of turn to the next segment.

set value is for next turn or current turn ‘under execution. The actual value is c(
ured value.

3.2 Methods of test and required results

rm by observation that the EUF\provides all information listed for manual control, se

2288 for display of information.

.4 Presentationvof-navigation control data
.4.1 Requirement
.252/7.5.4)~The navigation control data shall be presented:

in digital and where appropriate in analogue form, e.g., mimic elements, log
arranged on and around a symbolic outline of a ship;

ribed

ation

rrent

t and

| radius or rate of turn to the next segment in accordance with the requiremenfts of

fcally

if“applicable, together with their "set-values";

if applicable and on demand together with a history presentation to indicate the trend

of the parameter.

Parameter is considered as data.

7.2.5

4.2 Methods of test and required results

Confirm by observation that the EUT provides display capability for each data item described
in 7.2.5.4.1 in accordance with the requirements of IEC 62288 for display of information.

7.2.6

Task "Alert management”

(MSC 252/7.6.1) Scope, operational requirements and alert-related requirements
specified in Module C (Clause 8).

are
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NOTE With "alert management", MSC.252(83) intends to implement all modules of MSC.302(87), including a CAM
system.

7.2.7 Task "Status and data display”
7.2.71 Mandatory data display functions
7.2711 Requirement

(MSC 252/7.7.1 as amended by MSC.452(99)) The INS shall provide the following data
display functions:

$1q informaation-
T

° 0 Q o Q
PTCOoTCTITa S 11T orTiattiort;

o| presentation of the ship's static, dynamic and voyage-related AlS data;

o| presentation of the ship's available relevant measured motion data together with|their
"set-values";

o| presentation of received safety related messages, such as AIS_safety-relatedl and
binary messages, Application Specific Messages (ASM), Maritime |Safety Information
(MSI) messages as specified in IEC 62288.

The equipment shall comply with the requirements for processing and display of AIS
ASM as defined in IEC 62288.

o| presentation of INS configuration;

NPTE The INS configuration includes information about all subsystems and sensors installed, ready fpr use
and currently in use.

o| presentation of sensor and source informatiof))
7.2.7.1.2 Methods of test and required results

Conflrm by observation that the EUT is ableto present mode information including informfation
whether or not the EUT is in a non normal mode of operation (e.g. simulation mode, service
modg, training mode (see 7.4.3)).

Conffrm by observation that the“EUT is able to present status information (ON/OFF,
availability, degradation, integrity), for example for the status of automated functions, sygtems
and/¢r subsystems (see alsg 7.4.3).

Conflrm by observation.that the EUT is able to present data and status information (ON/OFF,
integrity, validity, plausibility) provided by the sensors and sources.

Conffrm by observation that the EUT is able to present ship's static, dynamic and voyage-
related AlS data.

Conflrtn/by observation that the EUT is able to present ship's available relevant meagured

t' Aot + +h H Y PN N PR L F 1 LLEA ™S N H [ Al + £ 4 4 2l
motich—gatatogemer—with—tneH—Set-varteS (neaaimg,cotrsSerspeeaTrate-orturituri—Taaus).

Confirm by inspection of documented evidence that the EUT is able to present received safety
related messages, such as AIS safety-related and binary messages, ASM, MSI messages as
specified in IEC 62288.

Confirm by observation that the EUT is able to present INS configuration including: integrated
tasks, integrated automated control functions, connected and selected sensors and sources
and consistent a common reference point.
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7.2.7.2 Mandatory data management functions
7.2.7.21 Requirement
(MSC 252/7.7.2) The INS shall provide the following management functions:

e setting of relevant parameters;

e editing AIS own ship's data and information to be transmitted by AIS messages.

The equipment shall at least allow to edit own ship's AIS data and information as supported
by VSD and SSD sentences in IEC 61162-1 and to transmit these items to the AIS. The
. . el apoaifmwdiahAd S o L e i mitted

7.2.7.2.2 Methods of test and required results

Conflrm by observation that the EUT allows the setting of relevant parameters for the jtems
listed in 7.2.7.1.1 as specified in manufacturer's documentation.

Conflrm by observation that the EUT allows the editing of the AIS‘ewn ship's data and the
information supported by VSD and SSD sentences in IEC 61162-1. Confirm by analytical
evallation that the EUT is capable of transmitting these items to the AIS. Confirpn by
inspgction of documented evidence that the installation manti@l holds specification of all AIS
own $hip's data and information that can be transmitted to the 'AlS.

7.2.7.3 Optional data display functions
(MSQ@ 252/7.7.3) The INS may provide on demangd.

e| tidal and current data;
e| weather data, ice data;

e| additional data of the tasks Navigation control data and Route monitoring and AlS
target data.

The manufacturer shall declarewhich data is available for presentation on demand.

7.2.7.4 Methods of test'and required results

Conflrm by observation‘that the EUT provides the optional data as specified in manufactdrer's
documentation.

7.3 | Functional requirements for INS task stations

7.3.1 Number of task stations

7.3.1.1 Description

(MSC 252/8.1.1) The number of task stations on the bridge depends on the tasks integrated
into the INS. It shall support the simultaneous operation and presentation of at least the
minimum set of tasks necessary to meet the carriage requirements of SOLAS regulation V/19.

The manufacturer shall declare which carriage requirements of SOLAS V/19 the EUT is able
to fulfil.

(MSC 252/8.1.2) To specify the required number of task stations the required backup
arrangements as mandated by the carriage requirements of SOLAS regulation V/19 shall be
taken into account.
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(MSC 252/8.2) For each tasks of:

e route monitoring,
e collision avoidance,

e navigation control data,

a task station shall be provided for each task, if the respective task is part of the INS.

(MSC 252/8.3) For the tasks of:

ALk

° Dot ol
\UOTCITarimmiTy;

status and data display, and

alert management (CAM system),

means shall be provided to operate the tasks at least at one of the task stations referred
paragraph MSC.252/8.2 or at least at another additional task station aty'the choice o
bridgle team and pilot.

(MSQ 252/8.4) For the task "Route planning”, a separate remote task station ma
provigded.

NOTE| The minimum required number of task stations are as follows if the relevant tasks are provided by the

Task station 1 (Main purpose: Route monitoring);

Task station 2 (Main purpose: Collision avoidance);
Task station 3 (Main purpose: Navigational control data);
T

hsk station 4 (Main purpose: Backup, if required by backup arrangement under SOLAS regulation V/19)

(MSQ 252/8.5) The allocation of the tasks to-the task stations shall be sufficiently flexib
suppprt all navigational situations, and shall be sufficiently simple to support team wo

and

possible by a simple operator action-

7.3.1.2 Methods of test and-required results

Conflrm by inspection of manufacturer's documentation that the manufacturer has dec
which carriage requirements of SOLAS V/19 the EUT fulfils.

Conflrm by inspettion of manufacturer's documentation that the EUT configuration alloj
suffigient number of task stations to:

[)

3

eét the required backup arrangements for carriage requirements to be fulfilled.

low thessimultaneous presentation of all tasks for carriage requirements to be fulfilled;

fo on
f the

y be

EUT:

e, to
rking

awareness of operator roles. The” selection of the task at the task station shdll be

ared

ws a

For each task of:

Route planning,
Collision avoidance, and

Navigational control data,

confirm by observation that sufficient numbers of task stations are provided to support
simultaneous operation and presentation of above tasks.

For the tasks:

Route planning,

Status and data display, and
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confirm by observation that it is possible to operate these tasks from one of the task stations
provided.

Confirm by observation that it is possible to select (a) different task(s) on a task station with a

simpl

NOTE
e 1o

. C

e operator action.

The tasks which can be provided on a task station by the EUT, as declared by the manufacturer, are

ute monitoring,

dan.
e

o n

L] g
L]
o al

L a

This i

7.3.2

7.3.2,

(MS(
syste
requi

(MS(
statia

(MSC

the task stations for:

sfatus and data display,

SHoH—a

vigation control data,

ute planning,

ert management,

tomatic steering control.

not a limitation; other additional tasks for the EUT can be provided, as declared by the manufacturer.

Track control
1 Requirement

252/8.6) If the function of track control is impletmented in the INS, the track cd

rements. Refer to Annex A for definition of Module B and

252/8.6.1) it shall be possible to display the planned route graphically on the
ns for:

"Route monitoring”, and/or

"Collision avoidance"”, and

252/8.6.2) the control.and operation of this function by the user shall be possib

"Route monitoring", and/or

"Collision aveidance".

ntrol

m shall conform with MSC.74(69), Annex 2;Module B: Operational and funciional

task

e via

7.3.2.2 Methods of test and required results
If thel funetion of track control is implemented, the following tests shall be performed.
Conflr-by-inrspection-of-decumented-evidence-that-the- EUis-inecemphanee-with-HEC62065.

Confirm by observation that control and operation is possible from the "Route monitoring"
and/or "Collision avoidance" task stations.

Confirm by observation that the active route used for track control is displayed graphically on
the task station from which track control is operated.
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7.3.3 Automatic control functions
7.3.3.1 Task station with control

7.3.3.1.1 Requirement

(MSC 252/8.7.1) Only one, clearly indicated task station shall be in control of an automatic
function and only one task station shall at any time be assigned to accept control commands.
It shall clearly be indicated to the bridge team and pilot, if not otherwise obvious, which task
station is in control of these functions.

case

(MSQ 252/8.7.3) The information relevant for the selected control function shallnbe avallable
for cpntinuous display, at least upon a single operator command, and shall be pres¢nted
when an automatic control function is activated or changed.

NOTE| If individual IMO performance standards require continuous display of items retatéd to an automatic qontrol
functign, then they are displayed at least in one display of the workstation of the EUT. IThis workstation is tlle one
which|contains the task station in control of the automatic control function. When'an“automatic control funcfion is
activajed or changed, the relevant information is available in the display of the task station in control pf the
automptic control function.

7.3.311.2 Methods of test and required results

Conffrm by observation for each automatic control’function within the EUT (e.g. heading
control, speed control, track control etc.) that:

e oply one task station is in control of an automatic control function;

Z

DTE 1 If more than one automatic control function is available in the EUT, then each automatic ¢ontrol
nction can be on a separate task station.

—_
[}

e the task station in control of the automatic control function is clearly indicated;

L]
=

an alternative task station_takes over the control of the automatic control function,|then
a|l values and limits of the .aufomatic control function remain unchanged;

infformation relevant for the selected automatic control function is available for continuous
d|splay either permanently or on demand by single operator action and whenever the|user
aftivates or changes anything related to the selected automatic control function.

NOTE|2 Values related“to installation, tuning, setup, etc. of an automatic control function are not required| to be
alway$ available or_to-be available by single operator action.

7.3.3.2 Override

7.3.3.24 Requirement

(MSC 252/8.7.4.1) It shall be allowed by a single operator action to override or by-pass any
automated function to restore manual control, regardless of the operational mode and the
failure status of the INS.

NOTE 1 It is acceptable for the single operator action to be performed outside of the EUT as long as the EUT
provides an interface through which it can be informed that the override has occurred.

NOTE 2 An example of by-pass of automated function is the use of wheel to set manual rudder angle (= FU =
follow up) when the heading control system is in control. An example of override of automated function is the use
of NFU (= non follow up) override to control directly rudder pumps.

(MSC 252/8.7.4.2) The INS shall resume automatic functions only after an appropriate
message and intentional operator action, considering all necessary starting conditions.
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7.3.3.2.2 Methods of test and required results

Confirm by observation for each automatic control function within EUT (e.g. heading control,
speed control, track control etc.) that:

7.4
7.4.1 General
7.4.11 Requirement

(MSQ 252/9.1.1) The INS shall comply with the presentation requirenients adopted by the
in M$C.191(79) and SN/Circ.243 as described in IEC 62288.

NOTE| MSC.302(87) states that, in case of conflict, MSC.302(87) supersedes,MSC.191(79).

for each operational mode of the automatic control function, it is possible to perform
override or by-pass by a single operator action;

for each equipment failure scenario as described by the manufacturer in the FMEA, it is
possible to perform override or by-pass by single operator action;

the EUT does not resume the automatic control function automatically from override or by-
pass mode and that the relevant task station takes command of the automatic control

fynction only after operator request and after considering the start conditions.

Functional requirements for displays of INS

MO

(MSCG 252/9.1.2) All essential information shall be ,displayed clearly and continuqusly.
Additional navigational information may be displayed,but shall not mask, obscure or degrade
esseptial information required for the display by)its primary task, as specified in| this

document.

"Esséntial information” is information directly“related to the safe navigation of the vgssel.
Taskp "Route monitoring”, "Collision ayvoidance", "Navigation control data" and '|Alert
management" are sources of essential information. Tasks "Route planning" and "Navigfation
statup and data display" are for planning or support and therefore they belong to "Additional

navidational information”.

Essential information for "Route’ monitoring" is information required by the ECDIS standard

(see |[EC 61174) and the monitored route that is:

onitored route apd*own ship's position displayed graphically over the chart whenevegr the
splay covers thie,area (IEC 61174:2015, 4.10.3);

m
d

ah indicationswhen SENC data from private source is displayed (see |IEC 61174:2015,
413.2);

a

chartedisplay at least 270 mm by 270 mm including presentation of safety contour|(see
IEC61174:2015, 4.3.4 and 4.9.2);

ak mdicatinn \whan o rt 1o
R oTrCattro—w e CrartTo

(see IEC 61174:2015, 4.5);

an indication when a larger scale ENC than the displayed ENC is available (see
IEC 61174:2015, 4.5);

an indication when a chart display does not show all categories of standard display (see
IEC 61174:2015, 4.9.5);

North arrow (see IEC 61174:2015, 5.8.1);

an indication if chart material other than ENC is displayed (see IEC 61174:2015, 5.4.2.2
and 6.8.3);

an indication when operating in RCDS mode (see IEC 61174:2015, G.3.6), if available;
vector mode, time and stabilization;

ired——the/ENC

range scale.
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Essential information for "Collision avoidance" is information that requires permanent display
by the radar standard (see IEC 62388) that is:

Esseptial information for "Navigation control data" is:

Esseptial information for "Alert management" is:

(MSQ 252/9.1.3) The INS shall bé-capable of displaying data available from the sensors.

(MSQ 252/9.1.4) The information shall be displayed together with the indication of its sq
(sengor data, result of caleulation or manual input), unit of measurement and status, inclt
mode.

(MSQ 252/9.1.5)\DPisplay and update of essential information available in the equipme
well las safety.‘related automatic functions shall not be inhibited due to operation o
equipment,

7.4.1].2 Methods of test and required results

gain or signal threshold level (see IEC 62388:2013, 6.4.2.1);
status for gain and all anti-clutter sea controls (see IEC 62388:2013, 6.4.3.1);
status of anti-clutter rain control (see IEC 62388:2013, 6.4.4.1);

radar video image (echoes) and tracked targets and AIS targets (see IEC 62388:2013,

7.1.1);
range scale (see IEC 62388:2013, 9.4.1.1);

nmfotion and orientation mode (see [EC 62383:2013, 10.4.4.1);
vector mode, time and stabilization (see IEC 62388:2013, 11.5.5.1);

ah indication if chart material other than ENC is displayed (see IEC 62388:2013, 12.1
iflavailable;

radar equipment status as master or slave (see IEC 62388:2013, 15.6.2,2);

ah indication of failed sensor/source input for heading, speed threugh the water, cq
aphd speed over ground, position, radar video and AIS (see IECy62388:2013, 16.2
16.2.7).

splay of data required for manual control of the ship's_primary movement (see 7.2.5.

d
when automatic control is used, display of data<equired for automatic control of
pfimary movement (see 7.2.5.3.1).

ap indication if there are unacknowledged alerts and a value indicating the total numiy
upacknowledged alerts;

the minimum information according‘to IEC 62923-1:2018, 7.2.1.5.

2.1),

urse
.1 to

2.1);
hip's

er of

urce
iding

ht as
f the

For testing of IEC 62288, see 7.5.3.2.

For the task route monitoring:

see 7.5.3.2 (and additionally confirm by observation that the EUT meets requirements of
IEC 61174:2015, 4.3.2, 4.3.4, 4.5, 49.2, 49.5, 4.10.3, 5.4.2.2, 5.8.1, 6.8.7 and G.3.6, if

applicable;

confirm by observation that the user can remove all information so that only the

chart

information contained in the display base, the own ship position and the active route

(including route related information) remain whenever the display covers that area.

NOTE This is a requirement in addition to a similar requirement given in IEC 62288 following

MSC.191/7.3.1.3.
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the task collision avoidance:

see 7.5.3.2 and additionally confirm by observation that the EUT meets requirements of
IEC 62388:2013, 6.4.2.1, 6.4.3.1, 6.4.4.1, 7.1.1, 9.4.1.1, 10.4.4.1, 11.5.5.1, 12.1.2.1,
15.6.2.2 and 16.2.1 to 16.2.7.

the task navigation control data:

confirm by observation that, for manual control, the presentation of the information
specified in 7.2.5.2.1 is not degraded, masked or obscured by other presented
information;

cPTfiTTT Dy obServation that, for automatic contrm—rrre—;mmw tion
specified in 7.2.5.3.1 is not degraded, masked or obscured by other presgnted

ifformation.
the task alert management:

cpnfirm by observation that essential alert related information presented on the cegntral
alert management HMI is not degraded, masked or obscured\\by other presented
rfformation;

cpnfirm by observation that the total number of unacknowledgedalerts is presented; gnd

cpnfirm by observation that the minimum information aceording to IEC 62923-1:2018,
712.1.5, is presented.

Conffrm by observation that the EUT is capable to display data available [from

sen

sprs/sources.

Conflrm by observation that the displayed information (e.g. data directly from sensors/solirces

and
sen
the

Herived such as by CCRS) is presentedtogether with an indication of its source |(e.g.
spr data, result of calculation or manuakinput), with the unit of measurement, the status of
information (e.g. integrity, validity, plausibility) and applicable mode information.

Confirm by observation that the display and update of essential information as well as sjafety
related automatic functions are not inhibited due to the operation of equipment by a user|This

sho
ope

uld be tested for each ofi_the above mentioned tasks by means of applicable [user
rations selected from the following list:

changing a range scale;
tgking a bearing(ortange;

nanging the‘colour scheme from day to night;

Cquifing target information;

c
eptering.data;
a
c

pnanging from one task to another;

acknowledging an alert;

overriding an automatic function;

temporarily suppressing information;

displaying a route or route related information;

selecting additional information for presentation on the operational display area;
displaying safety related messages;

setting default values.
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7.4.2 Default display configurations and operational modes
7.4.21 Requirement

(MSC 252/9.2.1) The INS shall offer default display configurations for the tasks route
monitoring and collision avoidance selectable at each task station to provide the bridge team
and pilot with a standardized display. This configuration shall be accessible by a simple
operator action that is recommended to be a single operator action followed by an action to
conform the selection. The basic requirements for these display configurations are specified
in Annex D.

NOTE~MO-MSC4/Circ-1609 provides—for-selecting-defaut-ECDIS and-RADAR settings—a—"single—operator-action
i A Lad i J = I Ld
followged by an action to confirm the selection”.

The |NS shall require confirmation (for example "Do you want to perform this although {t will
chanpe equipment wide thresholds such as CPA, TCPA etc. in every workstation?") when
perfdrming selection of default display configuration (see 6.4.3.1 for consistencyof thresholds
and gee 7.5.4.1 for manual inputs that may cause unintended results).

(MSQ 252/9.2.2) The INS shall provide operational modes for open sea, coastal, conffined
watels (pilotage, harbour berthing, anchorage).

The manufacturer shall declare the functions involved in the gperational modes for open|sea,
coastal and confined waters and the means for the generation.of content and settings.

(MSQ 252/9.2.3) It is recommended that the INS praovides means to generate pre-defingd or
operator-defined display modes that are optimally stitable to the navigation task.

If prpvided, the manufacturer shall declare, the functions involved and the meang for
genefation of the content and settings for pre=defined and operator-defined display modes.

(MSQ 252/9.2.4) When switching the taSk from one task station to another, the current display
configuration shall be maintained, if réquired by the operator.

NOTE| "Switching" means duplicating@,task or moving a task from one task station to another task station.
7.4.2,.2 Methods of test and required results

Conflrm by observationythat the EUT offers default display configurations for the tasks foute
monitoring and cadllision avoidance as specified in Annex D and as clarified in the
requirements.

Conflrm by observation that the default display configurations can be selected with a simple
operator @ction at each task station.

Confirmby observationm that the EUT offersthe possibitity tosefectoperatiomatmodes for

open sea, coastal and confined waters.

Refer to manufacturer's documentation to identify operational settings for each operational
mode provided. Confirm by observation that it is possible to adjust the operational settings
and the content of operational modes for open sea, coastal and confined waters.

If provided, refer to manufacturer's documentation to identify any operator-defined and pre-
defined operational modes other than open sea, coastal and confined waters. Confirm by
observation that it is possible to adjust the operational settings and the content of pre-defined
and operator-defined display modes.

Confirm by observation that it is possible to keep the configuration at least for the parameters
provided in Annex D (display settings) when switching a task from one task station to another.
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7.4.3 Mode and status awareness
7.4.31 Requirement

(MSC 252/9.3.1) The operational mode in use shall be clearly indicated to the bridge team
and pilot.

NOTE Examples of operational modes are open sea, coastal, confined waters (pilotage, harbour berthing,
anchorage).

(MSC 252/9.3.2) If the system mode in use is not the normal mode, to fully perform the
functions required for the INS, this shall be clearly indicated.

Example of system modes other than the normal mode are:

o| degraded condition modes, in which the INS cannot fully perform all functions;
o| "service modes";

o| simulation mode;

o| training (familiarization) mode;

o| other modes, in which the INS cannot be used for navigation:

The manufacturer shall declare which system modes the EUT{provides other than the narmal
mode.

(MSQ 252/9.3.3) If the system is in a degraded condition this shall be sufficiently cleaf that
the bridge team and pilot can understand the nature*of the failure and its consequences.

(MSQ 252/9.3.4) The INS shall indicate the (pperational status of automated functiony and
integrated components, systems and/or subsystems.

7.4.3.2 Methods of test and required results

Conflrm by observation that the, operational mode in use is clearly indicated. Change the
operational mode and confirm:by,observation that there is a clear indication.

Sele¢t each system mede other than the normal mode based on the manufactyrer's
decldration. Confirm by.@bservation that each system mode is clearly indicated.

For degraded system conditions, confirm by observation that the nature of the failure and its
consequences<are indicated to the operator. This should be tested for system degradations
caused by failure or loss of sensor input as mentioned in 7.7.3, 7.7.4, 7.7.6 and 7.7.8, as
applicable.

Conf e hyvy ochoenarmiatian that tha ~An~eao tHional ctatiic ~AF ~0
oy oo SCrvatuo—tar i C—optiatOar—statos— Ot

components, systems and/or subsystems is indicated.

egrated

7.4.4 Information display
7.4.4.1 Requirement

(MSC 252/9.4.1) It shall be possible to display the complete system configuration, the
available configuration and the configuration in use.

(MSC 252/9.4.2 The INS shall provide the means to display the type of data, source and
availability.

NOTE 1 Source above is an identification of the sensor providing the data.
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(MSC 252/9.4.3) The INS shall provide the means to display the type of function and
availability.

NOTE

2 Above is related to functions provided by the EUT.

(MSC 252/9.4.4) The INS shall provide the means to display the device identification and its
availability.

NOTE

3 Above is related to physical devices within the EUT.

(MSC 252/9.4.5) Ships and system related parameters and settings shall be displayed on

dema

Ad

All information listed above shall be displayed at least on demand.

7.4.4.2 Methods of test and required results

Conf
confi

rm by observation that the complete system configuration, the|savailable system
guration and the system configuration in use can at least be presehted on demand and

that fhese include information about all installed subsystems and connected sensors, about all

subs

about all subsystems and sensors/sources currently in use.

Discq
displ

NOTE|

Conf

py reflects the changes.

The configuration can be presented either graphicallysor‘as a list.

rm by observation that the type of data, source and availability can be displayed at

on démand on the EUT.

Chan
chan

Conf
dema

Chan
sourd

Conf
least

Discq

ge one of the data sources and(¢onfirm by observation that the display reflect
pes.

nd on the EUT.

ge the availability~of one function (e.g. disconnect a required sensor or inform
e) and confirmrby-observation that the display reflects the changes.

rm by observation that the device identification and its availability can be display
on demand on the EUT.

nfiect one device and confirm by observation that the display reflects the changes.

stems ready for use, about connected sensors/sources providing the EUT with data and

nnect one of the sensors/sources and confirm by -Observation that the configunation

least

5 the

rm by observation that the type of function and availability can be displayed at leapt on

ation

bd at

Confirm by observation that the ship's and system related parameters and settings of the
given configuration can be displayed at least on demand on the EUT.

Change at least 5 of the ship's and system related parameters and confirm by observation
that the display reflects the changes (see 7.7.5).
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7.5 Human machine interface
7.5.1 General
7.5.1.1 Requirement

(MSC 252/10.1.1) For the design and layout of human machine interface (HMI) of the INS,
MSC/Circ.982 and relevant guidance on application of SOLAS regulation V/15 adopted by the
IMO in MSC SN.1/Circ.265 shall be taken into account.

IEC 60945 and IEC 62288 include rules on how to meet ergonomic criteria of MSC/Circ.982.
The BMHiofthe EUT shallfulfilthese EC standards-

(MSQ 252/10.1.2) Integrated graphical and alphanumeric display and control functions [shall
adopf a consistent human machine interface (HMI) philosophy and implementation,

(MSC 252/10.1.3) The design and implementation of the INS shall ensure_that it is simpgle to
operate by a trained user.

7.5.1.2 Methods of test and required results

Conffrm by inspection of manufacturer's documentation (e&.g. a style book) thaf the
manyfacturer uses a consistent HMI philosophy as guideling’ for the design of integrated
graphical and alphanumeric display and control functions.

Conffrm by inspection of manufacturer's documentation that the integrated graphicall and
alphanumeric display and control functions conform to the documented HMI philosophy gf the
manyfacturer as defined in MSC/Circ. 982 and IMO SN1/Circ.265 (IEC 60945 and IEC 62288)
at least for items as listed below:

e capability to decline or override any, automatic control function, if automatic cgntrol
fynction is provided (see 7.3.3.2);

e slpport to address failures of automatic control functions, if an automatic control function
i provided (see 7.7);

e there are means to rapidly.correct erroneous inputs or commands related to ship coptrol;
wherever possible, an "undo" function is provided (see 7.5.4);

e there are checks in.the HMI to prevent erroneous data or control inputs (see 7.5.4);

o there is a continupus indication of the current operative mode and it is simple to delect
apother operative mode (see 7.4.3);

e fgilures arejindicated in a clear and unambiguous manner (see Clause 8);

presentation of information including symbols, abbreviations and coding is accordipg to
MSE.1491(79) (see IEC 62288 and 7.4.1);

° hrere—standardized bylllbuib are—not—avattabte—nformation; aynlbuia and L,udim\1 are
visually representative and consistent when compared to standardized symbols. The used
symbols are not in conflict with symbols specified on SN/Circ.243 (see |IEC 62288).

7.5.2 Equipment design

7.5.21 Requirement

(MSC 252/10.2.1) The design of the system (equipment) shall facilitate the tasks to be
performed by the bridge team and pilot in navigating the ship safely under all operational
conditions.

NOTE Fulfilling this document proves that the above requirement is met.
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(MSC 252/10.2.2) The configuration of the equipment and presentation of information at
workstations shall permit observation or monitoring by the bridge team and pilot under all
operating conditions.

(MSC 252/10.2.3) The design of the system (equipment) shall avoid the potential single point
failure by one person during operation, and shall minimize the risk of human error.

This applies to unintended operator action which has irreversible consequences.

MSC 252/10.2.4) The operation of the system (equipment) shall be designed to avoid

distractionfrom-the task of sate-navigation-

7.5.2,.2 Methods of test and required results
Conflrm by inspection of manufacturer's documentation that the design of the . EUT avoids the

potential single point failure by one person during operation and that the desigr’ minimizejs the
risk 9f human error (see 7.5.4).

7.5.3 Display
7.5.311 Requirement

(MSQ 252/10.3.1) Information shall be presented consistently within and between different
sub-§ystems. Standardized information presentation, ,symbols and coding shall be Jused
accoftding to Resolution MSC.191(79) as described in JEC 62288.

7.5.3.2 Methods of test and required results

Confirm by observation that each task available in the EUT uses a consistent presentation
withih and between tasks.

Conflrm by inspection of documented\evidence or by observation that the EUT meets [each
requirement of IEC 62288.

7.5.:1 Input

7.5.41 Requirement
(MSQG 252/10.4.1) The’ INS shall be designed so that the requested manual inputg are
consjstent throughout the system (equipment) and can be easily executed.

(MSQ 252/10.4.2) The INS shall be designed so that the basic functions can be gasily
operated.

(MSC—225240-4-3
avoided.

Caom
A4

AY n
7 O P

¥H—shall be

NOTE 1 Basic functions, such as taking bearings, setting course, etc., normally avoid complex interaction.

(MSC 252/10.4.4) For manual inputs that may cause unintended results, the INS shall request
confirmation before acceptance, thus providing a plausibility check.

The confirmation request shall include guidance about consequences.

(MSC 252/10.4.5) Checks in the dialogue and in the input handling shall be provided to
prevent erroneous data or control inputs.

NOTE 2 The above is achieved for example by limiting the possible/allowed input range.
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(MSC 252/10.4.6) Wherever possible, an "undo” function shall be provided.

7.5.4

.2 Methods of test and required results

Confirm by observation that:

e the design, function,

2021

location, arrangement and presentation of manual inputs are

consistent across the EUT and that they enable simple and efficient execution of
commands;

e all basic operational controls permit normal adjustments to be easily performed throughout
the EUT;

N
o th

e tH
7.6

7.6.1
7.6.1

(MS(
navig

(MS(
failun
least,
far a

(MS(
funct|

(MSC
mandg

(MS(

e EUT attempts to prevent ascertainable user-action error from occurring;

| actions within the EUT that may cause unintended (irreversible) results requ
bnfirmation before proceeding;

DTE 2 Some examples are Deletion of a stored Route, Processing of user request use long time,
uses loss of multiple tracked targets.

e EUT prevents an operation or warns an operator when attempting an input that
invalid operation of the equipment;

e EUT provides "undo" options where possible.
INS back-up requirements and redundancies
General
.1 Requirement

252/11.1.1) Adequate back-up arrangements shall be provided to ensure
ation in case of a failure within the INS.

252/11.1.1.1) In case of fajlure of one part or function of the INS, including ne
es, it shall be possible to.opérate each other individual part or function separate

5 applicable.

252/11.1.1.2) FRe" back-up arrangement shall enable a safe take-over of the
jons and ensuré that an INS failure does not result in a critical situation.

ated by the carriage requirements of SOLAS.

252/11.1.3) In case of a breakdown of one task station, at least one task station

DTE 1 Basic functions, such as taking bearings, setting course, etc., normally avoid complex interactign.

Ire a

Action

eads

safe

work
y, at

the requirements specified_for individual equipment adopted by the IMO shall be met, as

INS

252/11.442) The failure of a single task station shall not result in the loss of a furiction

shall

L L L L
be abtetotakeoverthetasks:

(MSC 252/11.1.4) The failure or loss of one hardware component of the INS shall not result in
the loss of any one of the INS tasks:

Route planning;

Route monitoring;
Collision avoidance;
Navigation control data;
Status and data display;

Alert management (CAM system).
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Where track control is an INS function, this would not require the duplication of track control,
heading control or autopilot.

NOTE 1 See 7.7.8.4 for fallback arrangement of heading control.

(MSC 252/11.1.5) The INS shall allow that the back-up component automatically (if possible)
takes over the operation of the primary component in a safe way.

NOTE 2 The back-up component or arrangement is assumed to provide a functional level similar to the primary
component. Minor functional differences are accepted.

7.6.1

As p
part,
resul
(MS¢ 252/11.1.1.1, 11.1.1.2 and 11.1.4). After each test, reset the EUT to full opera
state

.2 Methods of test and required results

er FMEA document in 9.3.1 for 7 separate test cases in turn, simulate a failure,©

Is declared in the FMEA document are that all the tasks listed below remajn.opera

Rloute planning

oute monitoring
ollision avoidance
avigational control data

tatus and data display

Alert Management (CAM system)

As per FMEA document in 9.3.1, simulate a failuré'of each task station listed in b) 1), 2
3) bglow in turn and confirm by observation that the results declared in the FMEA docu
are that (MSC 252/11.1.2 and 11.1.3):
a) Igss of any one task station listed.ippb) 1), 2), and 3) below does not result in loss g
following tasks:
1) Route planning;
2) Route monitoring;
3) Collision avoidance;
b) Igss of a task station'listed in 1) to 3) below and associated tasks, as declared b

1
2
3

rlanufacturer with\that task station, does not prohibit another task station to take ovg
t

sk(s) associated with the failed task station;
Route monitoring task station;
Collision avoidance task station;

Navigational control data task station.

function or hardware component within the EUT and confirm by observatiof thT the

one

ional
ional

and
ment

f the

y the
r the

After each test, reset the EUT to full operational state.

As per FMEA document in 9.3.1 for every primary component listed below in 1) to 5) in turn,
simulate a failure and confirm by observation that the results declared in the FMEA document
are that the INS allows the back-up component to automatically (if possible) take over the
operation of the primary component in a safe way (MSC 252/11.1.5). After each test, reset the
EUT to full operational state.

1)
2)
3)
4)
5)

Electronic position fixing

Heading measurement

Speed measurement

Radar including transceiver and antenna
Chart database
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.2 Hardware redundancies (back-up)

.21 Requirement

2021

(MSC 252/11.2.1) For the following sensors/sources of an INS, an approved back-up shall be
available for the INS:

e electronic position fixing;
e heading measurement;

e speed measurement;

e—Tgdar;

e| chart database.

NOTE[1 "Approved" is understood as "fully type approved equipment", "part of type approved equipment" (¢
radar pnd chart database) or equipment accepted by flag country administration.

NOTE[2 A measurement of speed over ground meets backup requirement for measurenient of speed tH
water por vice versa.

7.6

2.2 Methods of test and required results

Conff[rm by inspection of the installation manual that /it_)includes a descriptio
sensprs/sources to be connected to the INS and a description of backup sensor/sq
requirements for:

electronic position fixing;
hgading measurement;

speed measurement.

Conf{rm by observation that the EUT includes backup sensor/source for:

7.7

7.7.

radar;

chart database.
System failures and fallback arrangement

1 General description

(MSQG 252/12.1) The-INS shall, after a failure, and when the back-up activation i{
successful support the availability of essential information and functions through the u
appropriate fallback arrangements.

NOTE| Detailed requirements, methods of test and required results are described in 7.7.8.

7.7

7.7

.g. for

rough

urce

not
se of

.2—Restored-operation

.21 Requirement

(MSC 252/12.2) Normal operation, after use of a fallback arrangement, shall only be restored
upon confirmation by the operator.

NOTE 1 Examples of not allowable automatic restore:

task — no collision avoidance was available because all radars were in failure; when one radar becomes

available, it is not allowed to start operation without operator activation (i.e. the operator changes the
from standby to normal operation);

function — no target association available because communication between units were in failure;

communication resumes, it is not allowed that the target association starts without operator activation (i.

operator selects target association for use);

radar

when
e. the
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sensor — no heading sensor available has caused change from heading control to manual control;

when

heading resumes, it is not allowed that heading control starts without operator activation (i.e. the operator

selects heading control for use).

NOTE 2 Restoring operation means for example switching from heading control back to track control.

7.7.2.2 Methods of test and required results

Methods of test and required results are described in 7.7.8.

7.7.3 Failure or change of sensor for automatic control function

7.7.31 Requirement
(MSQ 252/12.3.1) The failure or change of a sensor shall not result in sudden ¢hang

control commands or loss of manoeuvring control. This may be accomplished by~approf
integfity checks using the information from several sources.

(MSQ 252/12.3.3) If sensors or sources are not able to provide necessary ship stati
navigation data for automatic control functions, a dead reckoning pro¢édure shall provid
missing information, as far as practicable.

7.7.3,.2 Methods of test and required results

For dach automatic control system within the EUT, performthe following tests.

Refef to the manufacturer's documentation. Simulatevdiscrepancy between the data o
respective pair of sensors involved in the change sensor scenario as described below.

Simullate data discrepancies on the maximum accepted threshold value of the respqg
integrity monitoring function.

Charlge sensor for the above case by-eperating the EUT and confirm by observation that:

For relevant sensors or.sources (EPFS, SDME, heading sensor and time sensor, if use
the EUT), simulate _a failure by disconnecting the sensor or source from the EUT ¢
switching off the internal sensor or source of the EUT and confirm by observation that:

there are no sudden control seémmands (example: no sudden change of rudder order);

there is no loss of mano€uyring control.

aldead reckoning procedure provides the missing information, as far as practicable;

syvitch ovér to dead reckoning procedure does not result in sudden changes of cq
bmmands or loss of manoeuvring control.

[®}

es of
riate

ys or
e the

f the

ctive

d by
r by

ntrol

7.7.4 Failure of sensor

7.7.41 Requirement

(MSC 252/12.3.2) In case of a sensor or source failure, the system (equipment) shall provide
an alert and indicate (an) alternative sensor(s) or source(s), as available.

7.7.4.2 Methods of test and required results

The following tests are to be performed at least for

EPFS,

SDME,

Heading sensor,
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e Time sensor, if used by the EUT.

Simulate sensor or source failure by disconnecting the sensor or source from the EUT or by
switching off the internal sensor or source of the EUT and confirm by observation that

e the EUT provides an alert to indicate the failed input sensor or source,
e the EUT indicates availability of an alternative sensor or source, if applicable.
7.7.5 Storage of system related parameters

7.7.51 Requirement

(MSQ 252/12.4) All system related parameters and settings shall be stored in a protected way
for rgconfiguration of the INS.

NOTE| System parameters are parameters used for setup and configuration of the EUT.-Operative seldctions
made py the end user are not regarded as being part of the system parameters.

7.7.5,.2 Methods of test and required results

Conffrm by observation that system parameters and settings areCstored in a protected way
and that these can be applied to EUT on demand.

7.7.6 Safe response to malfunction
7.7.6/.1 Requirement

(MSQ 252/12.5) The automatic response to malfunctions shall result in the safest pogsible
configuration accompanied by an alert.

For the Route monitoring, Collision avoidance and Heading/Track control tasks, the sfafest
poss|ble configuration including respective alerts is defined by MSC 252/12.7.2.1, 12.1.2.2,
12.72.3 and 12.7.2.4 (see 7.7.8).

Task|navigation control data shall clearly indicate if data is not available for display begause
of a malfunction.

Task|status and data display shall clearly indicate if data is not available for display begause
of a malfunction.

For qafety related messages from AIS, NAVTEX and/or EGC, when historical data recgived
beforle the malfunction are displayed, then the display shall indicate malfunction of the|real-
time feception.

NOTEL—Referto-individual-eauipmentstandardsformethod ahow ta dotaot o olf o otioo
cE—etertoHahHataregtHpme Rt staRaaras e MetroasoinowtoGete et MartuReton:

7.7.6.2 Methods of test and required results

Required tests for task Route Monitoring, Collision avoidance and Heading/track control are
described in 7.7.8.

As per FMEA document in 9.3.1, simulate a failure that causes loss of data for task navigation
control data. Confirm by observation that the EUT clearly indicates that the data is not
available.

As per FMEA document in 9.3.1, simulate a failure that causes loss of data for task status and
data display. Confirm by observation that the EUT clearly indicates that the data is not
available.
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For safety related messages from AIS, NAVTEX and/or EGC, first send safety related
messages from the simulator, then simulate an interface failure. Confirm by observation that
when historical data received before malfunction is displayed, then the malfunction of the
real-time reception is clearly indicated.

7.7.7 Alert management
7.7.71 Requirement

(MSC 252/12.6.1) System failures shall be alerted according to the requirements described in
Module C (Clause 8).

(MSQ 252/12.6.2) Loss of system communication between the alert management anc]i the
navigational systems and sensors shall be indicated as a warning at the céntral |alert
manggement HMI and shall remove any existing alerts from those navigational 'systemg and
sensprs.

(MSQ 252/12.6.3) A system failure of the alert management or .the' loss of system
communication between the alert management and the navigational functions, sources apd/or
sensprs, shall not lead to the loss of the alert announcement functionality of the indiidual
navigational functions, sources/sensors.

The |EUT shall show compliance with IEC 62923-1 to\'show compliance with these
requirements.

7.7.7.2 Methods of test and required results

Conflrm by inspection of documented evidence that the EUT complies with IEC 62923-1.

7.7.8 Fallback for navigational information failure
7.7.8.1 General
7.7.8(1.1 Requirement

(MSQ 252/12.7.1) In the eventof failures of navigational information and to maintain minjmum
basid operation,

o| there shall be(aypermanent indication of the failed input information and the fallback
activated,
e| the respective actions of the alert management shall be activated, and

o| the fallback arrangements listed in 7.7.8.2, 7.7.8.3, and 7.7.8.4 shall be provided.

7.7.8.1.2 Methods of test and required results

Cause a failure of navigational information by simulating sensor or source failure(s), by
disconnecting sensor or source from the EUT or by switching off the internal sensor or source
within the EUT and confirm by observation that:

e a permanent indication of failed input is provided;

e the activated fallback method is indicated (example: dead reckoning is indicated for failed
position, manual control is indicated for failed gyro heading for heading control, etc.);

o the EUT indicates the appropriate (see Clause 8) alerts.

7.7.8.2 Route monitoring
7.7.8.21 Requirement
(MSC 252/12.7.2.1) Failure of heading information (Azimuth Stabilization).
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The INS shall display own ship's position and over-ground-motion vector in the chart and not
the ship's heading line.

NOTE SDME as source of over-ground motion requires also availability of heading. To satisfy the display of the
over-ground-motion vector, the EUT is assumed to receive also over-ground motion information from the EPFS
(e.g. VTG or RMC sentence).

(MSC 252/12.7.2.2) Failure of course and speed over ground information.

The INS shall display own ship's position and heading line.

7.7.8

Simu
and (¢

Simu
COG
sens
ship'

NOTE
positid

7.7.8,

7.7.8
(MSC

.2.2 Methods of test and required results

late heading failure and confirm by observation that the EUT displays own ship{s po
ver-ground-motion vector on the chart without ship's heading line.

late course and speed over ground sensor or source failure by) disconnectin
SOG sensors or sources from the EUT or by switching off the’internal COG
brs or sources within the EUT and confirm by observation that the EUT displays
5 position and heading line without any ship vector.

This test can be done by simulating failure of course and speed,over ground information from
n sensor and from every SDME sensor or source.

3 Collision avoidance
.3.1 Requirement

252/12.7.3) In the case of failure of:

Heading information

Speed through the water information
Course and speed over ground information
Position input information

Radar video input information

AIS input information

the

S shall operate“as defined in the operational Module B4 of the proposed mo

structure for radafypérformance standards as set out in Annex A.

7.7.8.3.2 Methods of test and required results

sition

g all
SOG
own

every

dular

Conflrm’, by inspection of documented evidence that the EUT meets the requiremenrs of
IEC ¢2388:2013, 15.2.2, 16.1.8.2, 16.1.9.2 and 16.2.

7.7.8

7.7.8

4 Heading/Track control

4.1 Requirement

(MSC 252/12.7.4) The requirements for the applicable control function as specified in the
individual performance standards shall apply.

7.7.8

4.2 Methods of test and required results

For heading control, confirm by inspection of documented evidence that the EUT meets the

requi

rements of ISO 11674 for fallback of heading or speed source.
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For track control, confirm by inspection of documented evidence that the EUT meets the
requirements of IEC 62065:2014, 5.5.

7.8 Technical requirements
7.8.1 General
7.8.1.1 Requirement

(MSC 252/13.1.1) In addition to meeting the relevant requirements of Resolution A.694(17)
and the related standard IEC 60945, the INS shall comply with the requirements of this
document-

(MSC 252/13.1.2) Means shall be provided to monitor and to display hardware malftnetions of
the INS. Alerts shall be provided in case of malfunctions.

7.8.1.2 Methods of test and required results
As per FMEA document in 9.3.1, cause a hardware component not essential for central|alert

manggement to malfunction. Confirm by observation that the EUT (ihndicates an appropgriate
alert.

As per FMEA document in 9.3.1, cause enough hardwarescomponents required by central
alert[management for proper operation to malfunction. Confirm by observation that the|EUT
indicaites clearly that it has a problem with central alert management.

Confirm by inspection of documented evidencesthat the EUT meets the requiremenjts of
IEC $0945.

7.8.2 Hardware and/or processors

7.8.2{1 Requirements for sensor, actuator or controller being part of the EUT
7.8.211.1 Sensor

(MSQ 252/13.2.1.1) A sensorerpart thereof is not part of the INS, if it only supplies raw data.
NOTE| Raw data is data as required to be available by the individual equipment standard.

(MSQ 252/13.2.1.2)(Processing of raw data from sensors may be part of the INS.

(MSQ 252/13.2¢1:3) In the case where sources perform functions of the INS these fundtions
and interfaces-shall conform with the relevant parts of this document.

7.8.2.1.2 Actuator and controller

(MSC 252/13.2.2) An actuator, controller or part thereof is not part of the INS, if it only
receives data or commands and does not perform other functions of the INS as required by
these standards.

7.8.2.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation (see 9.1, Installation manual and 9.2)
that the EUT, as declared in 5.1, includes sensors, actuators, controllers or part thereof, if
they perform functions of the INS as required by these standards.
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7.8.2.3 Software
7.8.2.3.1 Requirement

(MSC 252/13.3.1) The operational software shall fulfil the requirements of the relevant
international standards related to maritime navigation and communication equipment.

7.8.2.3.2 Methods of test and required results

Confirm by inspection of documented evidence that the operational software fulfils the
requirements of IEC 60945:2002, 4.2.3.

7.8.3 Power supply
7.8.3|1 Requirement

(MSQ 252/13.4.1) Power supply requirements applying to parts of the INS asya'result of pther
IMO requirements shall remain applicable.

(MSQ 252/13.4.2) The INS including the sensors for position, speedCheading and depth|shall
be sypplied:

1) flom both the main and the emergency source of eléectrical power with autompated
hangeover through a local distribution board with prevision to preclude inadvertent
hutdown; and

w O

2) filom a transitional source of electrical power for addyration of not less than 45 s.
7.8.3.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation (see 9.1, Installation manual) that a
statement is provided to indicate that INS*and relevant sensors shall be connected to main
and ¢mergency source as defined in SOLAS regulation I/l part D.

INS and following sensors/sources;

. least one position sensaor!

o least one speed sensor;
. least one depth sénsor;

o least one heading sensor;

OO O QO D

° least one-radar including transceiver and antenna;

shall[be supptied from a transitional source of electrical power for a duration of not less|than
45 s | This statement is only required in the manual if the transitional source (e.g. UPS) is not
incluged within the INS.

If the transitional source (e.g. UPS) is within the EUT, then remove or switch off the main and
emergency power and confirm by observation that operation of the EUT continues
uninterrupted operation for a period of at least 45 s.

NOTE These requirements do not extend to steering gear or any other automatic control functions external to the
INS.

7.8.4 Power interruptions and shutdown
7.8.4.1 Requirement

(MSC 252/13.5.1) After a power interruption full functionality of the INS shall be available
after recovery of all subsystems. The INS shall not increase the recovery time of individual
subsystem functions after power restoration.
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For all functions within the EUT, the manufacturer shall declare the recovery time. The
declared recovery time shall conform to the applicable performance standards, where
available. The recovery time for the function collision avoidance is defined in IEC 62388.

(MSC 252/13.5.2) If subjected to a power interruption the INS shall, upon restoration of
power, maintain the configuration in use and continue automated operation, as far as
practicable. Automatic control functions shall only be restored upon confirmation by the
operator.

NOTE

Automated operation refers to automatic sensor/source selection mode (see 6.7.1).

7.8.41.2 Methods of test and required results

Conf
reco
stang

Reca
or sw

rm by inspection of manufacturer's documentation that the manufacturer has dec
ery time limits and that the recovery time limits conform to the applicable perform
ards, where available.

rd the configuration in use (any automatic control to be enabled ahd selected). Re
itch off the main and emergency power including any transitionahsource. After expin

of transitional power (if applicable), wait a further 5 min and grestore power. Confir

obse

—

q

o fU
Activ
o th

a
o |f

[«

o a

7.8.5

7.8.5.

(MS(
shall

7.8.5

Tests

rvation that:

covery time for all individual subsystem functions is as spécified by the manufacture

[l functionality of the INS is available after all subsystems have recovered.
pte functions requiring manual activation. Confitmvby observation that:

e configuration in use prior to removal of power has been maintained by the EUT, 3
5 practicable;

r as practicable;

Ny automatic control function is-reinstated only upon confirmation by the operator.

Data communicationiinterface and protocols
1 Requirement
252/13.6.1) Standardized and approved data communication interfaces and prot

be used where-possible.

ared
ance

move
ation
m by

—

s far

any automated operation was selected prior to power interruption, then it continugs as

bcols

7.8.6

7.8.6

.2 Methods of test and required results
for\communication interfaces are covered by 6.1.4.
Installation
A Requirement

(MSC 252/13.7.1) The INS shall be capable of being installed so that it can meet the

requi

rements of the relevant International Standards.

(MSC 252/13.7.2) The INS shall be installed taking into account the guidelines in
MSC/Circ.982 and relevant guidance on application of SOLAS regulation V/15, adopted by the
IMO SN1/Circ.265.
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7.8.6.2 Methods of test and required results

2021

Confirm by inspection of manufacturer's documentation (see 9.1, Installation manual) that a
statement is provided to indicate that the INS navigation tasks are capable of fulfilling
carriage requirements for:

route monitoring (Res. MSC.232(82));
collision avoidance (Res. MSC 192(79));

and for optional functions, if included within the EUT, such as

v W1

)
TeX—o7;

+
b 4

headingcontrot-system{Res—A-342(Hasamended-by MSE-64(6
rack control (Res. MSC.74(69), Annex 2);

resentation of AlS data (Res. MSC.74(69), Annex 3);

cho sounding system (Res. MSC.74(69), Annex 4);

p
e
EPFS (Res. A.819(19), as amended, or Res. MSC.112(73) or Res. MSC:113(73) or
MSC.115(73) or Res. MSC.379(93) or combinations of previous four{résolutions comt
Y
S

—

ith Res. MSC.114(73) or Res. MSC.233(82), or Res. MSC.4Q1(95) as amende
SC.432(98);

DME (Res. MSC.96(72)).

NOTE| Additional equipment not listed above can be included into the INS.

Conflrm by inspection of manufacturer's documentation'\(see 9.1) that a statement is pro
to indicate that the installation of INS should be in accerdance with:

8

8.1
8.1

O SOLAS 1974 regulation V/15: Principles relating to bridge design, design
afrangement of navigational systems and eguipment and bridge procedures;

SC/Circ.982: Guidelines on ergonomic criteria for bridge equipment and layout;

SN.1/Circ.265: Guidelines on the application of SOLAS regulation V/15 to INS, IBY
Bridge design;

SN.1/Circ.288: Guidelines for ‘bridge equipment and systems, their arrangement
integration (BES).

odule C — Alert management

Description

A Purpose of alert management

(MSQ 252/14:1) The purpose of the alert management is to enhance the handling, distrib
and ;fresentation of alerts within an INS.

8.1

Res.
bined
d by

ided

and

and

and

ution

.2 Scope of alert management

(MSC 252/15.1) To enhance the safety of navigation these performance standards provide
requirements for the treatment of alerts within an INS and its associated individual
operational/ functional-modules and sensor/source-modules.

NOTE 1

equipment/function/module required to be interfaced to an INS (see Annex F).

"Associated" means equipment/functions/modules that are defined as part of the INS or any navigational

(MSC 252/15.6) The architecture of the module of the performance standards is kept
extendable to allow to include further alerts on the bridge and the development of
performance standards for a bridge alert management.
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NOTE 2 MSC.252/15.6 introduced the concept of future extension of the Performance Standards. MSC.302/3.7
uses this concept to extend the CAM included within the INS to include management of all alerts presented on, and
transferred to, the bridge, in addition to those alerts internal to the INS and those alerts from sources associated
with the INS as required by MSC.252/15.1.

In the context of bridge alert management, an INS acts both as alert source for alerts
generated within the INS and as CAM.

(MSC 252/15.2) The alert management harmonizes the priority, classification, handling,
distribution and presentation of alerts, to enable the bridge team to devote full attention to the
safe navigation of the ship and to immediately identify any abnormal situation requiring
decision, attention or action to maintain the safe navigation of the ship.

(MSQ 252/15.3) These performance standards specify a central alert management HMI| (CAM-
HMI)| to support the bridge team in the immediate identification of any abnormal situation
requiring decision, attention or action, of the source and reason for the abnormal situationp and
suppprt the bridge team in its decisions for the necessary actions to be taken.

(MSQ 252/15.4) The alert management architecture and the acknowledgement copcept
specified, avoids unnecessary distraction of the bridge team by redundant and superfljuous
audible and visual alarm announcements and reduces the cognitive foad on the operatpr by
minimizing the information presented to which is necessary to assess the situation.

(MSQG 252/15.5) The alert management should support the proper application of SQLAS
regufation V/15 (see MSC.302/1.1).

8.2 | General requirements
8.2.1 Provisions

This [Module C contains provisions that arersuperseded by MSC.302(87) and consequently
IEC 62923-1.

NOTE| MSC.302(87) supersedes MSC.252(83) paragraphs 16 to 26 with the exception of 21.1, 21.1.1, 41.1.5,
20.5.1|, 24.2, 24.3 and 26.1.3.

8.2.2 Requirement

(MSC 252/21.1) The INStshall comply with IEC 62923-1 and, to ensure the presentation of a
redug¢ed number of highypriority alert within the INS:
1) (MSC 252/21.%\.1) the alerts released by navigational alert sources shall be presented as
r as practicable, after evaluation with the system knowledge of the INS, to reducge the
number af high priority alerts;

-~

2) (MSGC252/21.1.5) if additional information regarding decision support and user guidance
ig .available with the system knowledge of the INS, this information shall be llnade

aAbablahle far tha oy
dvarmaiorCToT—tric—ootT

In order to fulfil the updated requirements, the EUT shall comply with IEC 62923-1 and shall
contain function types P, Q, R and T as defined in IEC 62923-1. The EUT shall also comply to
the applicable parts of Annex J.

The EUT may additionally comply with function type S as defined in IEC 62923-1 (see
IEC 62923-1:2018, 4.2). The manufacturer shall declare if function type S is additionally
embedded in the EUT.

NOTE IEC 62923-1 refers to function types as follows:
— function type P "all BAM compliant equipment functions";
—  function type Q "CAM functions"

— function type R "revaluation functions";
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— function type S "legacy alert conversion functions";
—  function type T "INS functions".
8.2.3 Methods of test and required results

Confirm by inspection of documented evidence that the EUT complies with IEC 62923-1,
including function types P, Q, R and T as defined in IEC 62923-1.

If the manufacturer declared that function type S is additionally embedded in the EUT, confirm
by inspection of documented evidence that the EUT complies with IEC 62923-1 for function
type S additionally.

Conflrm by inspection of documented evidence that the EUT complies with the applicable
parts| of Annex J.

8.3 | Transfer to BNWAS
8.3.1 Requirement

(MSQ 252/26.1.3) The following equipment and systems, if installed, shall be connected fp the
alertimanagement:

o| bridge navigational watch alarm.

(MSQ 252/20.5.1) After a time defined by the user unless(otherwise specified by the IMQ, an
unacknowledged alarm shall be transferred to the bridge navigational watch alarm s)yistem
(BNWAS), if available. The unacknowledged alarm shall remain visible and audible.

Silencing of an alarm extends the transfer timeout by 30 s. This extension of transfer timeout
is on|ly done once.

In this context, "rectified — unacknowledged" alarms are not considered to be unacknowledged
alarnps because they are silent.

NOTE|1 Refer to Annex C for alarms to'be transferred.

NOTE|2 For track control related.alerts, the time is defined as 30 s (see IMO MSC.74(69), Annex 2, 5.1J6 and
5.3.4)

NOTE|3 BNWAS has its @wn 'definition for how an unacknowledged alarm is transferred to it (see IEC 62616]). The
relevant INS sentence is defined in Clause J.2.

8.3.2 Methods of test and required results

Conflrm by inspection of manufacturer's documentation that the EUT provides at least ope of
the stafidardized methods specified in IEC 62616 to connect the EUT with the BNWAS.

Confirm by observation that the EUT transfers the event of an unacknowledged alarm

o for track control related alarms, after the time for alarm transfer in compliance with
IEC 62065, if track control is part of the EUT,

o for any other unacknowledged alarm, after a time defined by the user.

8.4 Testing of alerts

8.4.1 Requirement

(MSC 252/24.2) Provisions shall be made for functional testing of alerts, including the system

communication between the alert management and the systems and sources/sensors initiating
the alerts.
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Each task station within the EUT shall have a user operable facility for generating a test alert
(e.g. Category B, priority warning, alert identifier 0998, alert title "Test alert only", rectified
automatically after 60 s).

8.4.2 Methods of test and required results
Confirm by observation the provision within the EUT using the following procedure.

e Generate test alerts from each task station within the EUT.

e Confirm by observation that the alerts are presented on the CAM-HMI and acknowledge
them one by one. Confirm by observation that all test alerts are acknowledged.

e Confirm by observation that either the test alerts are removed automatically (e.J;. by
gctified alert condition) or that it is possible to remove the test alerts manually.

—

8.5 Failures
8.5.1 Requirement

(MSQ 252/24.3) The alert management shall have the capability to _provide alerts for failure
and [oss of functions (systems), sources and sensors as far as these failures are monifored
and indicated within INS. These shall be indicated at the central alert management HMI.

8.5.2 Methods of test and required results

Refef to the manufacturer's documentation to identify ANS functions, sources and semsors
whicll' lead to the generation of an alert when they failor are lost. Confirm by observation that
the alerts are presented at centralized alert management HMI when failures occur.

9 Module D - Documentation requirements

9.1 Manuals
9.1.1 Requirement
(MS(.252/27.1) Operating manuals shall include:

o| an overall functional description of the INS;
o| the redundancy ¢oncept and the availability of functions;

o| a description.of possible failures and their effects on the system (e.g. by using part of
the failure~analysis);

e| guidance for the adjustment of the limits for alerts;

o| the.implications of using different reference locations;

ation,

e details of the integrity monitoring provided by external sensors or subsystems and their
required settings;

e details of the mechanism for marking valid, doubtful and invalid data;

e for an INS providing automatic control functions (e.g. for heading, track or speed)
details of the external override and/or bypassing devices used in the reversionary
mode;

e information about the criteria for automatic selection of sensors and sources (see 6.7).

(MSC.252/27.2) The installation manuals shall include adequate information to allow the INS
to be installed so that it can meet all requirements adopted by the IMO.
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(MSC.252/27.3) The installation manuals shall include the following:

details of sources, components and the interconnections forming the INS;

2021

details of the interfaces and connections for data import and export and the

interconnection diagrams and interfacing details for external parts of the INS an

d for

devices, sensors to be connected including those sensors/sources to meet the back-up

requirements of 7.6.2.1;
instructions for the installation and connection of facilities for alert acknowledge

ment

and cancellation including the back-up officer alarm in case of an INS providing

automatic control functions (e.g. for heading, track or speed);

9.1.2

Conf
insta

9.2
9.2.1
(MSC

infornation relating to the system configuration, if applicable:

rm by inspection of manufacturer's documentation that\the operating manuals an
lation manuals include the required information.

the details of the power supply arrangements;

recommendations on the physical layout of equipment and necessary Spac
maintenance;

for an INS providing automatic control functions (e.g. for heading, d¢rack or sf
details of the installation and connection of external override and/or bypassing de
used in the reversionary mode and if rudder angle, heading, proptlsion data —
power, propeller pitch, are not be presented on a display of the/INS workstation
necessary details.

Methods of tests and required results

Information regarding the system configuration
Requirement

.252/28.1) Manufacturer or systemx integrator of INS shall declare the follg

basic system configuration;

interconnecting block diagram (Hardware);
sources identification;

override;

priority of contfol (task stations);

data flow schematic diagram and its interpretation;
default conditions;

back=up arrangement;

fedundancy arrangement;

b for

eed)
vices

e.g.
, the

l the

wing

NOTE

explanation of scope to rulfil requirements of SOLAS regulation V/T9 with part
INS (for one equipment concept);

cular

other useful materials for inspector (such evidence of fulfilled requirements as other

means).

Examples of other useful material for inspection are:

e plausible ranges of input data (see 6.3.2.2);

e management of latency and maximum allowed latency (see 6.3.3.2);

e methods available for integrity check (see 6.5.2);

e description of HMI philosophy (e.g. style book) (see 7.5.1.2).
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9.2.2

Methods of tests and required results

Confirm by inspection of manufacturer's documentation that the required information has been

provi

9.3
9.3.1

ded.

Failure analysis

Requirement

(MSC.252/29.1.1) A failure analysis, at INS functional level, shall be performed
documented for the INS. The failure analysis shall verify that the INS is designed on "fail-to-

and

Safe" prinr-ipln and that faoiliire of one pnrf of the infngrnfnrl oyofnm should not affect the
functfonality of other parts, except for those functions directly dependent on the defgctive
part.

NOTE| IEC 60812 (FMEA) describes how failure analysis can be performed.

9.3.2 Methods of test and required results

Conflrm by inspection of manufacturer's documentation that the requiréd’/information has [peen

provi

9.4
9.4.1

(MS(
The

contn
equip
Anne

9.4.2
Conf

e in

ded.

Onboard familiarization material
Requirement

.252/30) Material enabling onboard familiarizatién)training shall be provided for the
onboard familiarization material shall explain{all configuration, functions, limita
ols, displays, alerts and indications of the INS. Guidance and recommendations t
ment manufacturers for the provision of onboard familiarization material are giv
x B.

Methods of test and required'results

formation about all configurations;
formation about all functions;
formation about @lNimitations;
formation abgut-all controls;
formation{about all displays;
formation’about all alerts;

formation about all indications;

rm by inspection of manufacturer's documentation that the provided material includeg:

INS.
ions,
b the
N in

o e

] F'H £1 £3 F'H
PTAITatiuIT UT ATy LUTTITYuUT ativulTs,

e explanation of key functions;

e explanation of key limitations;

e explanation of key controls;

e explanation of key displays;

e explanation of key alerts;

e explanation of key indications.

NOTE

"key" above means most important, most used, main, etc.
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Annex A
(informative)

Modular structure for IMO performance standards

(Appendices 3 and 4 of IMO Resolution MSC.252(83))

A.1  Modular structure for radar performance standards

Tabl¢g— ATt presents the modutar Structure for radar performance standards (accordmg to
Resdlution MSC.192(79).
Table A.1 — Modular structure for radar performance standards
Module | Paragraphs of Subclauses of Contents
MSC.192(79) IEC 62388:2013
Sensor and technical requirements
A1 Sensor and signals
5.1 6.1 Frequency
5.3.3.1-3 6.5.1,6.5.4,6.5.7 Signal procéssing
5.3.4 6.6 SARTssand’radar beacons
5.6 6.10 Roll.and pitch (detection)
A2 Target detection, discrimination and accuracy
5.2 6.8.5 Range and bearing accuracy
5.3 - Detection
5.3.1.1 6.9.2 Detection in clear conditions
5.3.1.2 6.7.3 Detection at close ranges
5.3.1.3.1-4 6.9.3 Detection in clutter conditions
5.4 6.723 Minimum range
5.5 6.8.3, 6.8.4 Range and bearing discrimination
A3 Design and Installation
5.8 6.11 Radar availability delay
5.9.1 8.1.3,8.1.4 CCRP and off-set compensation
7 1 part 15.2 Design for maximum availability
1.2 15.2 Record operational hours
73 1542 Transmitter mute over preset sector
7.4 6.10.4, 15.5, 15.8.2 Antenna
7.5 18.3 Radar system installation
Operational requirements
B1 Display and operation
2 Application 4.4 Table 1: Screen size
5.3.2 6.4 Gain and anti-clutter functions
5.7 6.3 (Means for) Radar performance optimization and tuning
8.2.2,8.1.2, 10.4.2,
5.9.2-5.9.4 9.2.1 Radar measurements — CCRP
5.10 9.4 Display range scales
5.11 9.11.2 Fixed rings
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Module | Paragraphs of Subclauses of Contents
MSC.192(79) IEC 62388:2013
5.12 9.5.2 Variable range markers
5.13 9.10.2 Bearing scale
5.14 8.2.3 Heading line
5.15 9.6.2,9.6.3 EBLs
5.16 9.9 Parallel index lines
5.17 9.8.2 Remote measurement of range and bearing
5.18 9.7.2 User cursor
5.19 10.2 Azimuth stabilization
5.20 10.3.2 Display mode of the radar picture
5.21 10.4.2 Off-centring
5.22 10.5 Ground and sea stabilization
5.23 11.2 Target trails and past positions
5.35 15.6.3 Integrating multiple radars
7.6.2 18.1.1 Target simulation for training
B2 Target information (tracking and AlS)
2 Application 4.4 Table 1: Screen size
5.24 11.3.2, 11.3.5 Presentation
5.25 11.3,11.4 Target (radar) tracking and acquisition
5.26 11.5 AlS repOrted targets
5.27 11.3.2, 11.5.5 AlS graphical presentation
5.28 11.6 AlS and radar target data
5.29 11.7 Operational alarms
5.30 11.8 AIS and radar target association
5.31 11.9 Trial manoeuvre
B3 Chart and route overlay
5.32 9.12 Display of maps, navigation lines and routes
5.33 12.4 Display of charts
B4 Failure, back-up and fallback arrangements
5.34.1 16.1.8 Picture freeze alarm
5.34.2 16.1.9 Signal or sensor failure
7.1 part 15.2 Design to facilitate simple fault diagnosis
9 16.2 Backup and failure arrangement
B5 Ergonomic criteria
534 para 1 161 Presentation of alarms
6.1 13.2 Operational controls
7.1,7.3,12.1.10.1,
6.2 12.1.3 Display presentation
7.2 15.3 Display device requirements
7.6.1 18.2 (General:) Design for simple use by trained person
(] Interfacing
8.1 14.2.1 Input data
8.2 14.2.2 Input data integrity and latency
8.3 14.3 Output data
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Module | Paragraphs of Subclauses of Contents
MSC.192(79) IEC 62388:2013
D Documentation
5.3.1.3.5 6.9.4 Degradation in performance
5.3.3.4 6.5.9 Basic aspects of signal processing
6.3 18.2 Instructions and documentation
7.1.3 15.2 Routine servicing and restricted life components
A.2 | Modular structure for track control performance standards

Tabl¢ A.2 presents the modular structure for track control performance standards (Resol

MSC|74(69), Annex 2).

Table A.2 — Modular structure for track control performance standards

ution

Module Paragraph of Subclause of Contents
MSC.74(69) IEC 62065:2014
Annex 2
Operational requiirements
B1 Functionality
5 5.1 Operational requirements
B2 Operation
6 5.2 Ergonomic criteria
B3 Connection to sensors
7.1 5.4.1 Sensors
B4 Failure, back-up and fallback arrangements
8 5.5 Fallback arrangements
C Interfacing
7.2 5.4:2 Status information
7.3 5.4.3 Standards
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B.1

1.1

1.2

1.3

1.4

1.5

B.2
2.1

2.2

2.3

2.4

2.5

Annex B
(informative)

Guidance to equipment manufacturers for
the provision of on-board familiarization material

(Appendix 2 of IMO Resolution MSC.252(83))

General

t is a requirement of the International Safety Management Code (ISM) that personnel
orking on assignments related to safety and the protection of the environment.nepd to

e given proper familiarization with their duties.

0 assist with this process it is required that the INS equipment manufacturer or syistem

tegrator provides suitable training material that may be used by the_ship operator
asis for onboard familiarization of users.

Navigation Systems”".

ynnecessarily increase the duration of the familiarization training.

as a

[he material is intended to be used by bridge officers who have' had generic training in
the use of INS through attending shore-based instruction based on the Organiza
Mlodel Course 1.32 "Operational use of Integrated Bridge SyStems including Integrated

jon's

[he intention of the familiarization material is that ¢t “should give a rapid meanps of
ynderstanding the configuration of the INS and its method of operation. General congepts
toncerning the use of INS are not required to be‘part of the material, as these would

(he material should be organized such that' it represents the actual equipmen{ and
onfiguration that is fitted to the ship.

On-board familiarization training for INS
[he aim of familiarization training is to explain the configuration, functions, limitagions,
tontrols, displays, alerts and indications of the specifically installed INS.
t should allow an OOW, unfamiliar with the ship's equipment but trained in the generic
se of INS, to become rapidly acquainted with the installed system.

mphasis should bpe. given on producing effective familiarization training that can be
ompleted in theshortest possible time. This will help maximize the probability thgt the
rocess will be(properly completed.
or a typicalssystem it may be expected that it will take no longer than 30 min |for a
ualified-usér to undertake INS familiarization training. This time does not includg¢ the
ime taken to become familiar with major interconnected functionality, such as radafr and
CDIS.
amiliarization can take a number of forms. The following are illustrative examples but

other effective methods of training are acceptable:

computer-based training on the ship. Such training may also be appropriate to be
used remotely (e.g., on a notebook computer of a new user, prior to joining the ship);

a training mode on the fitted INS

a training video (on tape, disk or solid state memory), supported by a self-training
manual

a stand-alone self-training manual.

2.6 The topics that need to be covered are listed in Clause B.3 below.

2.7 The functions of the INS should be broken down into logical top-down descriptions.

2.8 The familiarization material does not replace the User Instruction Manual. Appropriate
references can be made to it from within the material. This may be beneficial when
describing more detailed operations or to reference large diagrams.
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2.9 For lesser used, non-critical functions it is only necessary to reference the relevant
section in the User Instruction Manual, rather than them having to be included in their
entirety in the familiarization material. Ideally, material is provided for such functions but
with instructions to enable the user to skip these sections, as appropriate, until a more
convenient opportunity.

2.10Familiarization is best given within the context of the ship's normal bridge operating
procedures. These procedures are normally contained within the Ship Operating Manual
or equivalent document.

B.3

Familiarization training framework

B.3.1
3.1.1

3.1.2

3.1.3

3.1.4

3.1.9

3.1.6

3.1.7

B.3.2
3.2.1

3.2.2

General description

This should start with a top-level functionality description including the identificatipn of

the types of automatic control that are provided (if any).

A description should be given of the connected equipment that forms’ the INS,
level that a normal user would require for operation (not maihtenance).
description could be in the form of a block diagram.

to a
This

The general philosophy of operation should be explained, ,inclading a descriptipn of
the human machine interfaces. If automatic modes of operation are provided a geheral

description of these is also required.

The physical location of all workstations and other“displays and controls shou
identified.

A description of the CCRS and identification of<the CCRS (s) should be given. If
than one point is defined, the intended use of all individual reference points shou
given, together with an explanation of how~a point is selected and indicated.

For all navigation parameters the manual and/or automatic backup and fall
sequences when sensors become ineperable should be explained.

Instructions on setting basic display controls such as brightness, contrast, colouf

day/night colour schemes shouldtbe given.

Detailed operation (normal conditions)

d be

more
d be

back

and

The functions described_should include all systems and subsystems that are part of

the INS and any ship's functionality that can be controlled through the INS, sud
the:

e navigation Supsystems

e steering controls

e propuision controls

Depending on the type of INS fitted, the following specific information should be g

¢ ‘-detailed operation of the automatic controls that are included, such as

h as

ven:

track

controller functions

the method(s) used to switch between operating modes and how to revert to
manual operation

the method of accessing the main/top-level display of all workstations and other
INS equipment, including instructions to rapidly revert to such a display from
whatever configuration has been set previously

description of the displayed information on non-controllable displays, (if included
within the installed configuration), e.g., a basic conning display

the route planning and checking functions that are available
the route monitoring functions that are available

the operation of the Bridge navigational watch alarm facility, if fitted.
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3.2.3 Where appropriate, for each function, the following information should be included:

3.3
3.3.1

function name

function description

description of menu structure and displayed information
description of operator controls

required manually input information, if any

description of how to configure task stations and user-modifiable displays and other

data to user preferences. The method to rapidly revert to 'sensible' defaults

shall

Detailed operation (abnormal and emergency conditions)
The following information should be included:

be—giver—even—H—it—is—eonsidered—that—user—eontigurations—are—hot—ess
functions that need to be included as part of the familiarization material

description of alerts and indicators, including mode indication. Procedural-actic
receiving alarms and warnings is covered in 3.3

the access of latency, integrity and accuracy data.

details of conditions in which any automatic mode should ‘not be used or shou
used with certain restrictions or cautions;

identification of major failure alarms and warnings;

procedures involving the INS to follow on encolintering alarms and warnings,
major failures, incidents or accidents, includifng:

(i) reversion to a mode with lesser automation or to manual operation

(i) emergency disabling of functions that are causing or worsening the emerge

ential

n on

d be

Dther

ncy.
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Annex C
(normative)

Classification of alerts

(Appendix 5 of IMO Resolution MSC.252(83))

For the purpose of transferring requirements for alarms and indications of existing individual
performance standards into 3 priority classes of alerts within the INS performance standard,
the alarms of the individual performance standards are subdivided into two classes of alarms

being alarms and warnings in the INS performance standard (see Table C.1 and Table C.pR).
This [classification of alerts applies to all alerts presented on the bridge. Standard |alert
identjfiers are described in Clause J.5.
Table C.1 — Classification of INS alerts as specified
in these performance standards
Squrce Cause Alarm Warning | Caution Catep?ory Catigory
System function lost, see 3.1.782 X
Integrity verification not possible or >
failed (6.5)
Invalid information for functions in use
(IMO MSC.252(83)5.3.1.2), see X
6.3.1.1.
INS Invalid information for functions not in
use (IMO MSC.252(83)5.3.1.2), see X
6.3.1.1.
Different thresholds entered (IMQ X
MSC.252(83)5.4.3.3), see 6.5. 1\
Loss of system communication (IMO X
MSC.252(83)712.6.2) , see~7.7.7.
a8 This alert is intended for the coniplete loss of a system function as defined in 3.1.78, not duplicating othef
alerts raised by that function.

Sensjor failures intlable C.2 are applicable for failures of CCRS output data.

NOTE|
to-dat

NOTE

1 Refer to) the applicable individual equipment standards issued after publication of this document f
b alert management requirements.

2°(Table C.2 reflects that MSC.302(87) has superseded the provisions in MSC.252(83) for|

or up-

alert

ments. Where individual Qr’illlhmﬁh" standards are :llrn:lrhl available at the time of hllh'lr‘ﬂflnh d

f this

requir

document, the revised individual test standards are reflected in Table Cc.2.

NOTE 3 The same principles apply to Table C.2 when individual test standards are adjusted to reflect
MSC.302(87) for alert requirements, for the equipment in Table C.2 for individual equipment standards that have
not yet been reflected at the time of publication of this document.
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Table C.2 — Classification for INS for alerts specified

in the individual equipment performance standards

Source

Cause

Alarm

Warning

Caution

Category
A

Category
B

Heading
control
systems

MSC.302(87) has superseded the provisions in MSC.252(83) for alert requirements. ISO 11674
has been updated to reflect these provisions.

Early course change indication (track

control viawavpoints)
I 7

Track
syste

Control
Ins

Actual course change indication

Wheel over line (actual course change
indication not acknowledged)

1) alarm

2) back-up navigator alarm

Failure or reduction in power supply

including any failure of track control
which stops track control

Position monitor

Heading monitor

Sensor failure (heading, position,
speed)

1) alarm

2) back-up navigator alarm

Cross-track alarm

Course difference (heading deviates
from track course)

Low speed alarm

ECDI|

Positioning system failure

Crossing safety contour

Deviation from planned route —
off-track alarm

Area with.Special conditions — cross
the boundary

>

Appréach to critical point

Different geodetic datum

System malfunction

(system malfunction of backup device)

RADAR/

AlS?

Target capacity

x| x| x|x|x

CPA/TCPA alarm

Acquisition/activation zone

x

Lost target alarm

X | X | X [ X

Failure of any signal or sensor in use

x

GNSSP

HDOP exceeded

No calculation of position

Loss of position

Loss of differential signal

Differential corrections not applied

Differential integrity status

X | X | X | X |X

X | X | X [ X |X|X|[|X
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Source Cause Alarm Warning | Caution Catefory CateBgory
Echo Depth below keel alarm X X
sounder Failure or reduction in power supply X X
Gyro System fault X x
compass
Bridge watch Malfunction X
alarm Power supply failure X

A: selected by the user. In case a Caution is selected, the Category is B.

a

C 61993-2 has been updated to retlect the provisions in MSC.302(87).

b |HC 61108-5 has been updated to reflect the provisions in MSC.302(87).
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(Appendix 6 of IMO Resolution MSC.252(83))

Annex D
(normative)

Default display configurations

As required in 7.4.2.1, the INS shall offer as basic operational settings the following default
display configurations for the tasks route monitoring and collision avoidance (see Table D.1
and Table D.2). Table D.1 and Table D.2 additionally reflect the recommendations from

MSC[1/Circ.1609, where differences occurred with MSC.252(83).
NOTE| Individual equipment standards can contain additional requirements for default display configurations
Table D.1 — Task "Route monitoring"
Function Setting
Display category ECDIS Standard display
Selefted sea area Around own ship with appropriate off-set
Range 3 NM
Orieptation True motion, north4up
Mangal updates If applied, i.e.displayed if available

Opeifator's notes

If applied, i.e. displayed if available

GNSS (system position provided by INS).

SC.1/Circ.1609.

posifion sensor [tis recommended that the Sensor remain unchanged
if previously (i.e. before user selection of defaults)in
use for a control function.?

Past|track On

Selefted route Last selected route, including route parameters

Lookahead time 6 min

a8 This would mean that if a different sensor is being used for e.g. track control purposes when the user sefects

oute monitoring display defaulfs”, the INS system position sensor is not defaulted to GNSS. See

IMO
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Table D.2 — Task "Collision avoidance”

Function Setting

X-band, if selectable

Band It is recommended that the RADAR band is to remain
unchanged when the RADAR is in use.?

Gain Automatically optimized, if provided

Automatically optimized

Anti-clutter functions It is recommended that if manual control functionality
exists, the Anti-sea and anti-rain clutter manual controls

are et "as 15" or et 10 “Zero ™

Tunihg Automatically optimize'd whgre provided, otherwise]it is
recommended to remain as is.

Range 6 NM

Fixed rings Off

VRMs One VRM on, but it is recommend(_ed that if multiple
VRMs were in use, they remainsswitched on.

EBL One EBL on, but it is recommende_d that if multiplg
EBLs were in use, they-remain switched on.

Paraflel index lines Off or last setting, 'if applied i.e. remain unchanged

Display mode of the radar picture True motion, north-up

Off-dentring Appropriate look-ahead

Targpt trails On

Past|positions Off:

Radar target tracking €ontinued

Vectpr mode Relative

Vectpr time 6 min

Automatic radar target acquisition Off

Graphical AlS reported target display On

Rad4r and AIS Target fusion Q:ts&cfltisc-m On. It is recommended that the priority is

Opefational alerts (except collision warnings (i.e.

CPA|TCPA alert)) Off®

see MSC.192(79)/5.29

Collision warning (i:e\"\CPA/TCPA alert) On (limits CPA 2 NM; TCPA 12 min)

Display of mapsynavigation lines and routes Last setting

Display of charts Off

a8 Thiswould mean that if a different band is being used for collision avoidance, e.g. the RADAR is switchdd on

for transmission, when the user selects "collision avoidance display defaults", the band selection ig not

changed to X-band. See IMO MSC.1/Circ.1609.
b IMO MSC.1/Circ.1609 states, contrary to MSC.252(83), that operational alerts are to be switched on.
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Annex E
(informative)

Data flow diagram/consistent common reference system (CCRS)

This information is intended to clarify the minimum requirements for data flow through the
parts of the INS carrying out sensor data pre-processing, integrity monitoring, consistent
common reference and system data distribution. The management of known data and
parameters are included.

The
data,

information the sensor data pre-processing ensures that the same type of data dis~ffon

Sameg

The 1
1

Optig

lata flow diagram includes processes to determine the validity and plausibility ot all

ollowing numbers relate to those within the circles in Figure E.1.

to determine their integrity and to provide system data for distribution. For.esss

source, and it ensures consistency of any distributed or displayed information.

The INS receives sensor data from various sources.
e The raw data from a sensor may or may not be marked with“a validity flag.

e The raw data from a sensor may or may not be marKed with an integrity status
and complemented with expected error data (€.g. from RAIM or equiyv
monitoring function).

The data received from sensors may be related to an individual given poi
measurement (e.g. antenna position, place ef\installation) and may be related t
individual time within each sensor. In such cases, data synchronisation, s
correction and selection may be necessaryjas additional preconditioning.

Known data and parameter (e.g. knowledge of measurement of the ship's

input
ential
h the

flag
alent

ht of
b the
patial

hull,

reference dimensioning of antenna, positions, threshold values to be used for integrity

monitoring, maximum ROT of thevessel) may be centrally managed for common u
sensor data pre-processing functions and may be distributed as a subset of sy
data.

Data from consistent common reference may be used for integrity monitoring
possible gaps in availability of data originally received from sensors and to pr
appropriate consistent-common reference and checked status.

nal:

A fast access~data channel may be applicable to those functions within an INS a
to that external equipment where data without any time lag are required. In
cases; dedicated sources may be connected in parallel to sensor data pre-proce
and<to a fast access data channel. With simultaneous consideration of the folld
preconditions, a fast access data channel can be used:

se in
stem

o fill
bvide

nd/or
such
5sing
wing

e an error correction function is Qllplhﬁpr‘l pytprnqlly; and

e a spatial correction for that type of data is not required; and

e the integrity monitoring for data used in the fast access data channel is provided

simultaneously by the integrity monitoring function within the INS; and
e the data selection complies with the requirements of the CCRS; and

e the fast access data channel is fed through system data distribution; and

data transferred through the fast access data channel are complemented with the
integrity status and the expected error as a result from integrity monitoring within
the INS.
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Sensor data
(sensor data pre-processing)

Sources for:
sensor data/all sensors connected

* integrity status and expected errors of sensor
I

data (e.g. from RAIM)

* validity-, status- and mode flags from sensors

Dedicated sources connected in parallel to _system
pre-processing and to a fast access data channel

A A /

«_validity check

v v

+ validity check

plausibility check
|

W ——

S\

B I Display of
| sensor data

N\ Data base for:

« vessels parameter
« reference parameter

« geographical data/chart data
* route data

Data base may be adaptable to

actual operating conditions

L___

Npte 1

Parameter settings and

S

»,...

+ plausibility check

v

r
|
|
|

¢ provide output data available
from the sensors for display

v

(.
.

\.

time correction (latency. correctién)
(e.g. for data to be used ffor spatial correction)
spatial correction

(e.g. position/dual axis speed)

error correction

'_QV

(e.g. gyro Heading)

¢ integrity monitoring

v

geo data may be provided to: n I
A f— P> - derived data process
sensor data pre-processing . 5
functions and H
to system data distribution. H *
. « all data are spatial corrected to a common
= reference point
: « all data are synchronised to the actual point
N of time/actual time stamp is available
Npte 2 x
. . * consistent common reference
ata from consistent ¢ommion . y Note B
ference may be used E |
for integrity monitoring. . 1 I
i The fast access data channel is fed through system data
Npte 3 (optional) distribution. Integrity status and expected error from system
integrity monitoring is added to fast access data channel.
fast acce data channel may.
be applicable to . selet_:tion of data-sources and parameters to be used to
those functions within an INS provide system data
and/or to that external ) L ;
equipment where data without * provide system data for distribution
any time lag are required. *
Data distribution to all
functions within the INS System data
and to external equipment
IEC

Figure E.1 — Data flow diagram/consistent common reference system (CCRS)
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Annex F
(normative)

Interfaces

The INS shall, in addition to the sentences specified in IEC 62923-1:2018, Annex C, be
capable of at least transmitting and receiving data using the IEC 61162-1 sentences specified
in Table F.1 and Table F.2. The manufacturer shall specify which of the IEC 61162-1,
IEC 61162-2 and/or IEC 61162-450 logical interface(s) each physical interfaces supports.
IEC 61162-2 compliant interfaces to heading sensor and AIS shall be provided.

Figurle F.1 shows the required logical interfaces. If more than one logical interfa

implg
inclu
logic

If an
requi

rement to provide an external interface for it.

| Healing sensor 1 GMDSS Alerts from

non-

| Heafing sensor 2

navigation
cluster(s)

| EPH

S 1

| EPA

S 2

mented on a single physical interface, then all aspects of each logical/inten
jing alert communication, heartbeat, etc., shall be distinguishable from these of
bl interfaces implemented on the same physical interface.

equipment, sensor or source in Figure F.1 is included into the EUT, then there

te is
face,
bther

S no

|SD

EA1

|SD

E2

|AIS

| NAV

TEX

| Ech

b sounder 1

| Ech

INS

External
equipment
(INS output)

VDR

BNWAS

b sounder 2

| Ane

Wi

mometer

| Proj

ulsion system

/N

Navigation
cluster
non-INS aler

[

' /
| Steering system / | ECDIS | | Radar

Heading/track
control system

Figure F.1 — INS logical interfaces

IEC
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Table F.1 - IEC 61162-1 sentences transmitted by the INS

Mnemonic Interface (see Figure F.1) Name Comment
ACK?® Heading sensor 1, Heading sensor 2, EPFS 1, EPFS Acknowledge alarm | Acknowledge alarm
2, SDME 1, SDME 2, AIS, NAVTEX, Echo sounder 1, command from INS
Echo sounder 2, Anemometer, Propulsion system, to legacy simple
Steering system, Heading/Track control system, sensor
ECDIS, GMDSS, BNWAS, Radar, Machinery alarms
for early warning
ABM AIS SRM and binary Addressed
messages messages
ALR BNWAS Set alarm state Alert transfer tg
BNWAS
BBM AIS Binary messages Broadcast
messages
DPT VDR Depth Part of CCRS data
DTM VDR Datum(reference Part of CCRS data
EVE BNWAS Operator activity Optional interfajce to
reset dormant
period of the
BNWAS
GLL Heading/Track control system, External equipment Geographic position | Position of CCRP
(INS output), VDR — latitude/longitude
NRM NAVTEX Set-up for NAVTEX | Control criteria [for
inclugling suppression and
query for current
$--CRQ setup
NSR Heading/Track control'system, External equipment Navigational status | Integrity and
(INS output), VDR report plausibility of the
CCRS data
POS External equipment (INS output), VDR Device position and | Location of CCRP
ship dimensions on the ship
SSD AlS Own Ship static Ship name, CCRP
data and callsign
THS Heading/Track control system, External equipment Heading true Part of CCRS data
(INS output), VDR
VBW Heading/Track control system, External equipment Speed through STW of CCRS data
(INS output), VDR water report
VDR Heading/Track control system, External equipment Set and drift Set and drift of

(INS output), VDR

CCRS data
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Mnemonic Interface (see Figure F.1) Name Comment
VSD AlIS Own ship data Cargo category
Navigation status
Ships' draft (max.
actual static)
Destination
ETA date and time
Regional application
flags
VTG Heading/Track control system, External equipment Speed and course SOG and“€0G [of
(INS output), VDR over ground CCRS\data
ZDA Heading/Track control system, External equipment Time and date
(INS output), BAM

a8 ACK is only applicable if Function Type S is supported by the equipment.

The falker identifier according to IEC 61162-1 to be used shall reflect the system functipn in
the INS reporting the information transmitted. Examples: route planning: El; route monitgring:
El; cpllision avoidance: RA, navigation control data: INSsstatus and data display (e.g. CQRS):

IN, INS specific-alerts: IN, Heading control system: AG,/Track control system: TC.

CCRPp data and other data modified by the INS%shall be transmitted using the talker identifier
"IN";[data that is retransmitted by the INS without modification shall be transmitted using the
talkef identifier of the original source.

Table F.2 — IEC 61162-1 sentences received by the INS

Mnemonic Interface (see Figure F.1) Name Comment|
ALRY Heading sensor 1, Heading sensor 2, EPFS 1, Set alarm state Current alarm gtate
EPFS 2, SDMEN, SDME 2, AlS, NAVTEX, Echo of legacy simplg¢
sounder 1, Echo sounder 2, Anemometer, Propulsion sensor connected to
system, Steering system, Heading/Track control the INS
system, ECDIS, GMDSS, Radar, BNWAS, Machinery
alarms\for early warning
ABK AlS Status of ABM or Transmission
BBM traffic acknowledgement
ABM AlS SRM and hinnry Addressed
messages messages
BBM AlS Binary messages Broadcast
messages
DPT Echo sounder 1, Echo sounder 2 Depth
DTM EPFS 1, EPFS 2 Datum reference
ETL Propulsion system, Steering system Engine telegram Part of propulsion

system and data for
manual/automatic
control of ship's
movement
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Mnemonic Interface (see Figure F.1) Name Comment
GLL EPFS 1, EPFS 2 Geographic position
— latitude/longitude
GGA g
GNS
RMC
HDT Heading sensor 1, Heading sensor 2 Gyro compass
HTD Heading/Track cantrol Q\/Qfgm_smgmgmm Headingl/track With and without
control track control
included in the NS:
Source ©f.active
mode,of steering
control*and
manutal/automatic
control of ship's
movement
MWV Anemometer Anemometer
MwQ
NRM NAVTEX Recgived NAVTEX Criteria for
message suppression of MSI
messages
NRX NAVTEX NAVTEX Source of safet
related messages
PRC Propulsion system Propeller(s) Part of propulsipn
system
RPM y
ROR Propulsion system Rudder angle(s)
RSA
ROT Heading sensor 1, Heading sensor 2 Rate of turn
SM1 GMDSS SafetyNET All ships/NavArea
message
SM2 GMDSS SafetyNET Coastal warning
message area
SM3 GMDSS SafetyNET Circular area
message address
SM4 GMDSS SafetyNET Rectangular area
message address
SMB GMDSS SafetyNET Message body
message
SMv?@ GMDSS SafetyNET Vessel in distress
message information
THS Heading sensor 1, Heading sensor 2 Heading source
TRC Propulsion system Thruster(s) Part of propulsion
TRD system
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Mnemonic Interface (see Figure F.1) Name Comment
VDM AlIS AIS transponder Source of AlIS
targets and safety
VDO related AIS
message
VBW SDME 1, SDME 2 Speed log
VLW
VSD AlS AlS voyage static
data
VTG EPFS 1, EPFS 2 Speed and course
from EPFS
ZDA EPFS 1, EPFS 2 Time and date

a8 Slee IEC 61097-16.

o
>

LR is only applicable if Function Type S is supported by the equipment.
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Annex G
(informative)

Guidance for testing

Methods of test derived from ISO 9241-12

2021

This guidance is derived from ISO 9241-12:1998. It is intended to provide guidance to
accredited testing laboratories for the development of test plans and test procedures that

evaly
ident

G.2

Obsd
parti
the n
conc
indiv

reach the same conclusion about a property of presented information or the performan

displ

The

detefmined by comparing the observed property tothe' requirement. Some observations

be m
from

o e

C

o a

G.3

Inspe
that
may
Inspe
skill
equif
not
exce

fy specific processes, approaches or facilities.

Observation

rvation refers to simple examination of the presentation of information-to confirm t
ular observable condition has been met. Observations may be madg by any person
ecessary skill to understand the presentation of information tocdetermine if a state

duals with a broad range of education and/or experience can-be confidently expect

by equipment.

phrase "confirm by observation" is used inthe method of test. Conformang

ade directly from the presentation. Other observations may require simulation of
sensors or other sources. Typical confirmatiohs by observation include:

Kistence of functions or features;

5e of symbols or a defined range ofowords;

system output in response to a-defined input.
Inspection of documented evidence

ction of documented evidence refers to examination of relevant documents to co
B particular presentation or display requirement has been met. Documented evid
include manuals, system requirements, design justification, industry conventions

and/or experience to apply the documentation to the system's presentation or di
ment. Jt_is used when performance of a system's presentation or display equipmg
irectly. observable or measurable. It may also be used when observation woul
5sively repetitious, time consuming, or expensive. The phrase "confirm by inspecti

docu

ate a9 minimum daoaraa of caomnlianca with thg roaniiramante cngeifiod Thaov dn not
ot S—HHAHRUHR—aeg1+ee t Fpraee—WHH—re— e gt e its—sSpecHe8a—rey—&

nat a
with
ment

brning an observable property has been correctly applied. It is. Used when suitably trained

ed to
te of

e is
may
input

nfirm
ence
etc.

ctions may..be°made by a suitably qualified person who has the necessary education,

play
nt is
d be
bn of

mented evidence" is used in the method of test. Conformance is determine

by

comparing the documented property to the requirement. Typical confirmations by inspection of
documented evidence include:

e conformance to a standard or other documented evidence;

e existence of optional features or functions;

e design and/or operation of algorithms.

NOTE Test protocols from other official tests/type approvals can also be considered within this method of test.
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G4

Measurement

In this document, measurement refers to measuring or calculating a value or variable for
comparison to a specified value to determine that a particular requirement has been met.
Measurements may require the use of test facilities and equipment. Measurements may be
made by any person with the necessary skill to measure and/or calculate the value and
compare it against a requirement, standard or other documented evidence. Compliance is
determined by comparing the measured or calculated value or variable to the requirement.

G.5

Analytical evaluation

The

information to confirm that a particular condition has been met. The phrase "“confir

analy

the necessary education, skills and/or experience to make an informed and reliable judge
concerning the presentation of information, its appropriateness and usability. It is used fq

evall
know
the of

tical evaluation" is used. Analytical evaluations may be made by a relevant.expert

ation of properties which can be judged only in the context of other informatic

bserved property to the requirement.

est method "analytical evaluation" refers to detailed examination of the presentatipn of
m by

with

ment

r the
n or

ledge which requires the tester presentation. Compliance is determined by comppring
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Annex H
(normative)

Verification of CCRP calculations

Scenario for verification of CCRP calculations

2021

Annex H describes the test scenario and results for calculations of CCRP, EBL, VRM, range
and bearing to AIS and radar tracked target and course and speed (see 6.4.2.2).

The ¢ffsets for the sensor locations and CCRP are set to the following:
e CCRP set 320 m forward of the ship's aft most point and 15 m starboard of centre-ling;
e 1Pt EPFS antenna set 20 m forward of ship's aft most point and 15 m port.éficentre ling;
e SMDE set 20 m forward of ship's aft most point and 15 m port of centre line;
e radar 20 m forward of ship's aft most point and 15 m port of centredine.
H.2 | Stationary scenario
Set the 15t EPFS position to 00°00,000'N, 000°00,000'W.
Simullate an AIS target and a radar tracked target at4he position 00°01,000'N, 000°01,0P0Q'E.
Sele¢t centred true EBL/VRM. For each measurement, set cross-point of EBL/VRM to target.
Simullate a stationary scenario (speed 0 kn)sstarting with 0° heading. Increase headipg in
stepq of 45° until the heading has reached{0° again. For each step confirm by observjation
that CCRP, EBL, VRM and calculated range and bearing data for the AIS target and the radar
tracked target is according to the values/given in Table H.1.
Table H.1 — Required results
CCRP VRM to target EBL to targe
Hgading
latitude Longitude range bearing (T)

0° 00°00,162N 000°00,016E 1,29 NM 49,6°

45° 00°00:103N 000°00,126E 1,25 NM 44,3°

90° 00°00,016S 000°00,162E 1,32 NM 39,5°

135° 00°00,126S 000°00,103E 1,44 NM 38,5°

180° 00°00,162S 000°00,016W 1,54 NM 41,2°

225° 00°00,103S 000°00,126W 1,58 NM 45,6°

270° 00°00,016N 000°00,162W 1,52 NM 49,7°

315° 00°00,126N 000°00,103W 1,41 NM 51,6°
NOTE The least significant digit of the given values is rounded-to-nearest.

Set the 18t EPFS position to 00°00,000'N, 180°00,000'W.

Simulate an AIS target and a radar tracked target at the position 00°01,000'N, 179°59,000'W.
Select centred true EBL/VRM. For each measurement set cross-point of EBL/VRM to target.
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Simulate a stationary scenario (speed 0 kn) starting with 0° heading. Increase heading in
steps of 45° until the heading has reached 0° again. For each step, confirm by observation
that CCRP, EBL, VRM and calculated range and bearing data for the AIS target and the radar
tracked target is according to the values given in Table H.2.

Table H.2 — Required results

CCRP VRM to target EBL to target
Heading
latitude Longitude range bearing (T)
0° 00°00,162N 179°59,984W 1,29 NM 49,6°
45° 00°00,103N 179°59,874W 1,25 NM 44,3°
90° 00°00,016S 179°19,838W 1,32 NM 39:5¢
135° 00°00,126S 179°59,897W 1,44 NM 38,5°
180° 00°00,162S 179°59,984E 1,54 NM 41,2°
225° 00°00,103S 179°59,874E 1,58 NM 45,6°
270° 00°00,016N 179°59,838E 1,52 NM 49,7°
315° 00°00,126N 179°59,897E 1,41 NM 51,6°
NOTE The least significant digit of the given values is rounded-to-nearest.
H.3 | Dynamic scenario
Simu|late a scenario with own ship rotating with a constant rate of turn (10°/min) with 1st EPFS

ante
obse
wate

) at CCRP is according to the values given in Table

H.3.

Table H.3 — Required results for dynamic scenario

na position as centre of rotation. After-reaching a steady situation, confirm by
rvation that the course over ground and<speed (speed over ground and speed through

ROT CCRP course CCRP speed
COG and,CTW SOG and STW transversal longitudinal
offset to'HDG absolute value
10f’/min to Stbd 95,7° 1,7 kn 1,7 kn stbd 0,2 kn aft
The fesolutiongequired for this test is given in Table H.4.
Table H.4 — Required resolution for test

Data Resolution
CCRP (lat/lon) 0,001
Range 0,01 NM
Bearing 0,1°
Speed 0,1 kn
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Annex |
(normative)

Sentence for integrity and plausibility

The sentence NSR — Navigation status report — is used to handle integrity and plausibility of
data for a consistent common reference system (CCRS) associated with an integrated
navigation system (INS).

The sentence is defined in IEC 61162-1.

NOTE| From IEC 61162-1:2016.
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J.1

Annex J
(normative)

INS alert related communication

Overview

Annex J describes methods of alert related communication for various purposes with the INS.
Depending of the purpose, different methods are used.

The
sente
Clau

J.2

This
BNW

The

actud
beloV

$INA

and to remove this "Emergency Call":

$INA

NOTE
lower

J.3

Lega

J.4

Ann

J.5

nces described in Annex K and Clause J.4 instead of the simple sentences déscfib
5e J.3.

Use of ALR for BNWAS

document requires that an unacknowledged alarm shall be transfefred after a timed
AS. The BNWAS standard IEC 62616 defines alternative;-methods to receive

ntention is that equipment communication with the INS will adopt the use of avanced

ed in

ut to
such

information: either by using ALR-sentence, by contact closure or by other equivalent me}hod.

te the "Emergency Call" system of the BNWAS (sée 1EC 62616), then the sen
v shall be used:

| R,,260,A,V,Emergency Call*1C<CR><LF>

| R,,260,A,A,Emergency Call*0B<CR><LF>

The requirement is to transfer ancunacknowledged alarm, which means that unacknowledged alg
briority such as warning or caution , do-not cause activation of the BNWAS Emergency call.

Use of ALR and ACK for legacy simple sensors

cy alert handlingis,'described in IEC 62923-1:2018, Annex H.

Use of HBT, ALF, ALC, ACN, AGL and ARC

X C.

EUT shall provide at least one alternative. If sending of ALR sentence method is usged to

ence

rts of

018,

The%Ase of HBT, ALF, ALC, ACN, AGL and ARC sentences is described in IEC 62923-1:2

INS standardized alert identifiers

Standardized alert identifiers shall be used by the INS for alerts defined in Annex C. Alert

ident

J.6

Alert

ifiers are given in IEC 62923-2.

Alert state transition diagram

state diagrams are given in IEC 62923-1:2018, Annex G.
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Annex K
(informative)

Sentences for advanced alert related communication

The sentences that have been developed for alert related communications are:

— ACN - Alert command

— ALC - Cyclic alert list

— ALE — Alert sentence

— AGL - Alert group list

— ARC - Alert command refused

— HBT - Heartbeat supervision sentence

The $entences ACN, ALC, ALF, ARC and HBT are defined in IEC 61162-1¢

NOTE| From IEC 61162-1.:2016

The $entence AGL is defined in IEC 62923-1:2018, Annex .

The lise of the sentences is described in IEC 62923-1:2018; Annex C, Annex | and AnneX J.
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mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC
et de favoriser la coopération internationale pour toutes les questions de normalisation dans les don|
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ionales correspondantes doivent-étre indiquées en termes clairs dans ces derniéres.
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justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC

2021

Commission Electrotechnique Internationale (IEC) est une organisation mondigle de normalisation

h pour
aines
pbrmes
es au
a des
r. Les
cipent
1SO),

esure
I''EC

réées
h que
tenue
sateur

ute la
nales
es ou

dants
es de
cation

S ou
mités
autre
5 frais
ou de

to

te.adtre Publication de I'lEC, ou au crédit qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
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L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
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La Norme internationale IEC 61924-2 a été établie par le comité d'études 80 de I'lEC:
Matériels et systémes de navigation et de radiocommunication maritimes.

Cette deuxieme édition annule et remplace la premiere édition parue en 2012, dont elle
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

c)

Le telkte de cette Norme internationale est issu des documents suivants:

ajout d'une exigence qui impose a I'INS de fournir la capacité nécessaire pour que les
informations de sécurité maritime soient conformes aux exigences de I|'Organisation
Maritime Internationale;

modification de I'Article 8 (Gestion des alertes) et des annexes associées pour les aligner
sur I'lEC 62923-1 concernant la gestion de la passerelle;

modifications de [I'Annexe D qui intégrent les nouvelles recommandations de
I'Organisation Maritime Internationale.

FDIS Rapport de vote
80/977/FDIS 80/983/RVD

Le ralpport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abou

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2.

i a I'approbation de cette Norme internationale.

Une |iste de toutes les parties de la série IEC 61924, publiées sous le titre général Matgriels
et systemes de navigation et de radiocommunication, maritimes — Systéme de navigation

intégrés (INS), peut étre consultée sur le site web de JMHEC.

Le cpmité a décidé que le contenu de ce document ne sera pas modifié avant la dale de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données

relatives au document recherché. A cette datele document sera

—

¢conduit,

slipprimé,

—

emplacé par une édition révisée, ou

amendé.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de|ce
document indigue qu'il contient des couleurs qui sont considérées comme utileg a
une | bonne~compréhension de son contenu. Les utilisateurs devraient, 1

consgéquent,imprimer ce document en utilisant une imprimante couleur.
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Partie 2: Structure modulaire des systémes de navigation intégrés —

Exigences opérationnelles et de fonctionnement,
méthodes d'essai et résultats d'essai exigés
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Termes et définitions

r les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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3.1.1

exactitude

degré de conformité entre la valeur estimée ou mesurée d'un parameétre a un instant donné et
sa vraie valeur a cet instant

3.1.2

valeur ajoutée

fonctionnalités et informations fournies par I'INS, en plus des exigences de la norme de
fonctionnement du matériel individuel

3.1.3

aide [a la navigation
AtoN
dispgsitif ou systéme externe a un navire, destiné a aider un navigateur a déterminen une
positlon ou une route slre, ou a avertir de phénoménes dangereux lors la navigation

Note 1 a l'article: L'abréviation "AtoN" est dérivée du terme anglais développé correspondant, *aid to navigatjon".

3.1.4
ASM|AIS
mesgages spécifiques a I'application AIS, inclus dans I'lEC 62288

3.1.5
alarme
condj|tion exigeant une attention et une action immédiate-de I'équipe de passerelle, afin que le
navine continue a naviguer en toute sécurité

3.1.6]
alertp
annopnce de situations et conditions anormales exigeant une attention

Note 1 a l'article: Les alertes sont divisées €n“quatre priorités: alarme d'urgence, alarmes, avertissements et
mises|en garde. Une alerte fournit des informations sur un changement d'état défini en lien avec les informations
relativies a la fagon d'annoncer cet événement d'une maniére définie au systéme et a I'opérateur.

3.1.7
anndnce d'alerte
présentation visuelle et, le cas échéant, sonore des alertes

3.1.8
histgrique des alertes
liste hccessiblé/des alertes antérieures

gestion{des alertes
i ol 4 N Io. H 4 al L H T al 4 i 4 al L ol fL H 4 I
COnC./[JL uc 1oyuiratrorr Trarrrroriito©c uc Id Ssurveinarivcc, Ul iraitcrircrit, uc Ta Ulrmruosivll Cl e la

présentation des alertes sur la passerelle

3.1.10
annonce
signal visuel et/ou sonore émis par le systeme a destination de I'utilisateur

3.1.11

fonctions de commande automatique

fonctions qui comprennent le contréle de cap et/ou le contréle de route et/ou le contrble de
vitesse automatiques, ou d'autres fonctions de commande automatique liées a la navigation
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3.1.12
sauvegarde
utilisation de données, de fonctions et/ou de matériels de type et de qualité similaires

3.1.13

alerte de catégorie A

alerte pour laquelle les informations graphiques (par exemple radar, ECDIS) au niveau de la
station de taches et directement attribuées a la fonction qui génere l'alerte sont nécessaires,
comme aide a la décision pour I'évaluation de la condition liée a l'alerte

3.1.14

alertp de catégorie B
alerteés pour lesquelles aucune information supplémentaire pour l'aide a la décision |n'est
nécepsaire outre celles qui peuvent étre présentées au niveau de I''HM de gestion‘centrglisée
des glertes

3.11

mise| en garde

alertp de la plus faible priorité
connpissance d'une condition ne nécessitant pas I'émissionhd’une alarme ou (d'un
averfissement, mais exigeant une attention et une considération ‘particulieres de la situation
ou dg¢s informations données

3.11

évitgment des collisions
tache liée a la navigation consistant & détecter et atracer la route d'autres navires et gbjets
afin ¢'éviter les collisions

3.1.17
conf|guration utilisée
sousisystémes (par exemple capteurs gtisources, postes de travail a écrans multifoncfions,
fonctjon de commande automatique,\etc.) choisis pour utilisation et tdches (par exegmple
évitement des collisions, surveillance de route, etc.) choisies pour fonctionner dans chaque
écram multifonction

Note 1 a l'article: 1l s'agit d'un sous’ensemble de la configuration disponible, qui est elle-mé&me un sous-ensemble
de la ¢onfiguration compléte du systeme.

3.1.18
position de pilotage
placg de commandement sur la passerelle qui est utilisée par les navigateurs [pour
comrmander, manceuvrer et contréler un navire

3.1.19
point de-référence commun constant
CCR
emplacement a bord du navire porteur, a partir duquel sont effectuées toutes les mesures
horizontales telles que celles de la distance, du relevement, de la route et de la vitesse
relatives, du point de rapprochement maximal (CPA) ou du temps prévu pour arriver au point
de rapprochement maximal (TCPA) des cibles ou a partir duquel elles sont relevées,
s'agissant le plus souvent du poste d'ou le navire est commandé a la passerelle

Note 1 a l'article: L'abréviation "CCRP" est dérivée du terme anglais développé correspondant "consistent
common reference point".
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3.1.20

systéme de référence commun cohérent

CCRS

sous-systéme ou fonction d'un INS pour acquérir, traiter, stocker, surveiller et diffuser des
données et des informations fournissant une référence identique et obligatoire aux sous-
systemes et aux fonctions ultérieures au sein d'un INS et & d'autres équipements connectés,
s'ils sont disponibles

Note 1 a l'article: Exemples de référence: systéme de coordonnées, fuseau horaire, zéro d'une carte marine et
profondeur de référence.

Note 2_a I'article: L'abréviation "CCRS" est dérivée du terme anglais développé correspondant "consistent
commpn reference system".

3.1.211
état gégradé
diminution de la fonctionnalité du systeme résultant d'une défaillance

3.1.2

phénoméne dangereux détecté
phénpméne dangereux identifié par un capteur (radar ou échosonde;-par exemple) ou signalé
par un dispositif de communications (AIS ou NAVTEX, par exemple) et disponible dans I'I[NS

3.1.2
champ d'entrée
emplpcement, sur un écran, permettant la saisie des donhneées par l'opérateur

Note 1 a I'article: Les informations demandées sont généralement alphanumériques.

3.1.24
fonctions essentielles
fonctjons indispensables qui doivent étre, disponibles selon les exigences pour ['utilisation
opérationnelle appropriée

3.1.25

informations essentielles
inforfnations indispensables~ qui doivent étre disponibles selon les exigences poul les
fonctjons appropriées

3.1.2

préc|sion attendue
écartf entre la yaleur mesurée et la valeur vraie qui n'est normalement pas dépassé pour un
systgdme classique

3.1.2

mesgages externes relatifs a la sécurité
données concernant la sécurité de la navigation recues depuis l'extérieur du navire par le
biais du matériel énuméré au chapitre V du Reglement SOLAS et/ou de messages relatifs aux
informations de sécurité maritime (MSI)

Note 1 a l'article: Les sources de MSI sont NAVTEX (IEC 61097-6), d'autres équipements reconnus par I'OMI qui
prennent en charge d'autres fournisseurs de services SMDSM terrestres et un systéme d'appel de groupe amélioré
pour service mobile par satellite reconnu (IEC 61097-4 et IEC 61097-16).

3.1.28

analyse des défaillances

examen logique et systématique d'un élément, y compris ses schémas ou formules, afin
d'identifier et d'analyser la probabilité, les causes et les conséquences de défaillances
potentielles et réelles
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3.1.29

repli

utilisation de données, de fonctions ou de matériels de qualité dégradée par rapport a
I'élément en échec, par exemple navigation a I'estime pour les informations relatives a la
position, contrdle du cap en cas de défaillance du contrble de route

3.1.30
fonctionnalité
capacité a réaliser une fonction prévue

Note 1 a Il'article: L'activité de réalisation d'une fonction utilise normalement un systéme d'affichages, de
commfpndes et dinstrumentation.

3.1.311
phénoméne dangereux
objetp ou conditions présentant un danger potentiel pour la navigation, susceptibles de mener
a un|échouage ou une collision, qui peuvent étre détectés par un capteur;)signalés par un
dispgsitif de communications, extraits d'une base de données ou saisis fanuellement [dans

charge de travail, capacités et limites d'un utilisateur formé conformément aux regles de ['OMI

a l'article: L'interface est I'agrégat des moyens par lesquels I'utilisateur interagit avec une machipe, un
dispogditif et un systéme (le systeme). L'interface  offre des moyens d'entrée, permettant aux utilisatedrs de

affichage d'informations et de conditions normales ne faisant pas partie de la gestion des

me de navigation intégré

systdme de navigation composite qui réalise au minimum les taches d'évitement| des
colligions et de‘surveillance de route, apportant ainsi une "valeur ajoutée"” a I'opérateur qui lui
permiet de planifier, surveiller et suivre en toute sécurité la progression du navire

Note 1 altarticle: L'INS permet de satisfaire aux parties respectives de la regle V/19 de la Convention SOLAS et
prend en charge T'application correcte de la regle V/15 de la Convention SOLAS.

Note 2 a l'article: L'abréviation "INS" est dérivée du terme anglais développé correspondant "integrated
navigation system".

3.1.36
examen
contréle visuel de I'équipement ou de la documentation

3.1.37

intégrité

capacité de I'INS a fournir a l'utilisateur des informations avec l'exactitude spécifiée de
maniere opportune, compléte et non ambigué, et des alertes dans un délai spécifié lorsqu'il
convient d'utiliser le systéme avec prudence ou de ne pas l'utiliser
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3.1.38
surveillance de l'intégrité

2021

capacité d'un systéme a fournir a Il'utilisateur des informations avec I'exactitude spécifiée de
maniére opportune, compléte et non ambigué, et a présenter des avertissements et des
indications dans un délai spécifié lorsqu'il convient d'utiliser le systéme avec prudence ou de

ne pas l'utiliser

3.1.39
phénoméne dangereux connu

phénoméne dangereux extrait d'une base de données (notamment cartes de navigation et

publications nautiques) ou saisi manuellement et disponible dans I'INS

3.1.4L)

latence
délai| entre un événement et son résultat, notamment le temps de sa réception, de
traitggment, de sa transmission et de son affichage

3.1.41
segment
tracel au sol prévue du navire entre deux points de cheminement

3.1.
mode homme a la mer
MOB
mode d'affichage des opérations et des actions d'un navire a la suite d'un accident d'hom
la mer (déploiement du matériel de sécurité, par €xemple bouée de sauvetage et gil
sauvetage, exécution d'une manceuvre de retournément, etc.)

Note 1 a l'article: L'abréviation "MOB" est dérivée du terme anglais développé correspondant "man-over-bog
3.1.

informations de sécurité maritime

MSI

averfissements concernant la navigation et la météorologie, prévisions météorologiqu
autrds messages urgents relatifs,a la sécurité diffusés aux navires

Note 1 a l'article: Les MSI sont‘diffusées a I'aide des services NAVTEX et EGC (voir OMI MSC.468(101)).

Note 3 a l'article: L'abréyiation "MSI" est dérivée du terme anglais développé correspondant "maritime
informjation".

3.1.

fabricant

orgafismes-tesponsable de la production de tout ou partie des composants de
compgrenant la responsabilité de la conformité de ces composants aux Normes internatio

son

me a
bt de

rd".

bs et

safety

INS,
hales

appropriées

Note 1 a I'article: Un fabricant peut également étre l'intégrateur du systéme.

3.1.45
marquage
indication visuelle ou logique du statut des informations affichées ou transférées

3.1.46
mode

réglage d'un groupe de parametres déterminant le comportement (modes opérationnels),

I'interface homme/machine (IHM) (modes d'affichage) ou les fonctions de commande (m
de commande) du matériel et/ou de ses capteurs

odes
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3.1.47
connaissance du mode
perception par le navigateur des modes de commande, de fonctionnement et d'affic

hage

actuellement actifs de I'INS, y compris ses sous-systemes, a travers les présentations et les

indications d'un écran ou d'un poste de travail de I'INS

3.1.48

affichage multifonction

MFD

bloc d'affichage visuel unique qui peut présenter, simultanément ou par une série de p
sélectionnables, des informations issues de plusieurs fonctions uniques d'un INS

ages

Note 1 a l'article: L'abréviation "MFD" est dérivée du terme anglais développé correspondant "multifu
display"

3.1.

navigation

procgssus de planification, d'exécution, de surveillance et d'enregistremént'du déroule
d'un yoyage sir et rapide d'un navire

3.1.50
aide |de navigation

dispgsitif de bord conforme a la ou aux Normes internationales appropriées, par exemp
instrument, une méthode ou une carte, destiné a faciliter la‘navigation d'un navire

3.1.51
données de commande de navigation

tache qui fournit des informations pour le contréle.manuel et automatique des mouvemen
navine sur une station de tdches

3.1.52
condept de matériel unique

matéfiel reconnu comme un seul type de matériel en intégrant la fonction de ma
obligptoire du Reglement SOLAS relatif a plusieurs types de matériels

nction

ment

e un

ts du

fériel

Note 1 a l'article: |l s'agit du concept selon lequel un seul matériel peut étre reconnu comme intégrant les

fonctigns de plusieurs normes, de’ fonctionnement de I'OMI pour lesquelles les exigences obligatoir
Reglenent SOLAS s'appliquent,

3.1.53
mode opérationnel
modeé de fonctiennement qui dépend de la zone maritime

3.1.
modlle opérationnel/fonctionnel
modyle.comprenant les exigences opérationnelles/fonctionnelles des systemes de naviga

Ps du

tion

3.1.55
composant
sous-systéme INS, matériel ou module fonctionnel individuel

3.1.56

intégrations partielles

intégrations plus petites qui ne couvrent pas les taches "surveillance de route” et "évite
des collisions”

ment
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3.1.57

traversée

processus de déplacement d'un navire d'un endroit a un autre en navigant dans une zone
donnée pendant une période donnée et en conformité avec certaines dispositions
environnementales et Iégales

3.1.58

contréle de fonctionnement

vérification fonctionnelle qui permet de démontrer que le systéme ou le composant est
toujours opérationnel sans étudier toutes ses caractéristiques de fonctionnalité

3.1.

plausibilité des données
qualité indiquant si les valeurs des données se situent dans la plage normale pourde tyge de
donnges concerné

3.1.6/0
donrjées de navigation principales
donnges relatives a la position du navire porteur, a sa vitesse surface, & sa vitesse fond,|a sa
routel fond, a son cap, au temps et, le cas échéant, a la profondeur,fournies par les capteurs
choigis, a utiliser dans le systéme pour le traitement des informations de navigation

3.1.6/1
redophdance
utilisgtion de données, de fonctions ou de matériels de-type et de qualité identiques

3.1.6)2

resppnsabilité transférée
état [d'alerte qui correspond au résultat d'uné évaluation harmonisée du risque entre un
émetfteur d'alerte individuel (par exemple un-capteur) et une fonction de I'INS présentant des
capatgités de connaissance du systéme gt\de réévaluation des alertes (par exemple un CCRS)

Note 1 a l'article: L'évaluation harmoniséé_du risque ne modifie pas la priorité de I'alerte d'origine au nivdau de
I"émetfeur.

Note 3 a l'article: Les exigences relatives au caractére univoque des états d'alerte et a une présenjtation
cohér¢nte sont données dans le présent document.

3.1.63
trangfert de responsabilité

reprdsentation d'un voyage ou d'une traversée, définie géographiquement par un point de

Note 1 a l'article: La route peut inclure I'heure de départ et/ou la vitesse du navire ainsi que des paramétres et
des limites qui permettent de naviguer en toute sécurité (limite hors route/limite latérale, rayon de virage,
références horaires, etc.), définis dans la Résolution A.893(21) de I'OMI.

3.1.65

surveillance de route

tache liée a la navigation consistant a surveiller de maniere continue la position des navires
porteurs par rapport a la route prédéterminée et aux eaux

3.1.66

fonctions automatiques liées a la sécurité

fonctions automatiques qui ont une influence directe sur les phénomenes dangereux pour le
navire ou le personnel, par exemple la poursuite d'une cible
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3.1.6

7

mode recherche et sauvetage
mode d'affichage des opérations d'un navire impliqué dans des actions de recherche et de
sauvetage

3.1.6

8

itinéraire choisi
itinéraire qui a été choisi pour surveiller les performances de la navigation

Note 1
de rou

a l'article: Le terme "itinéraire" est généralement utilisé pour les systémes qui ont une capacité de contrble

te automatique.

3.1.(%
capteur

aide
prop
syste

3.1.7
mod
mod(

3.1.7
mou
mouy

3.1.7
actig
procg
l'exc
prog

3.1.7
actig
procg
mouy
moye

3.1.7
conn
percd
comy
néce

de navigation (dispositif de mesure), avec ou sans affichage, traitement et comm
es, selon ce qui est approprié, qui fournit automatiquement des informations
mes opérationnels ou a I'INS

0
ile de capteur/source
le comprenant les exigences relatives aux capteurs/sources

1
yement principal du navire
ements directionnels longitudinal, latéral et de chahgement de cap du navire

2
n simple de I'opérateur

bdure obtenue par une action a deux ¢lés matérielles ou clés logicielles au pl
usion des mouvements d'alidade nécessaires, ou commande vocale utilisant des ¢
ammés ou moyens alternatifs équivalents

3
n unique de l'opérateur

ements d'alidade néceSsaires, ou commande vocale utilisant des codes programme
ns alternatifs équivalents

4
aissance dewla-situation

bption parye navigateur des informations techniques et de navigation fou
réhension™ de leur signification et projection de leur statut dans un futur pr
SSaire-pour pouvoir réagir rapidement a la situation

ande
aux

s, a
odes

bdure obtenue par une action a clé matérielle ou a clé logicielle au plus, a l'exclusion des

PS OU

nies,
bche,

Note

al'article: La connaissance de la situation comprend la connaissance du mode.

3.1.7

5

source
dispositif, ou emplacement des données ou informations générées (par exemple une base de
données cartographiques), qui fait partie de I'INS et qui transmet automatiquement les
informations a I'INS

3.1.7

6

alerte systéme
alerte liée a une défaillance ou a une perte du matériel (défaillances du systéme)
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3.1.77
données systéme
données utilisées par le systéme pour le traitement et I'affichage d'informations essentielles

Note 1 a l'article: Les données systéme de méme type proviennent d'un type de source similaire. L'intégrité des
données systeme a été vérifiée, au minimum pour les données de navigation principales.

3.1.78

fonction systéme

taches d'un INS liées a la navigation, telles que la planification et la surveillance de route,
I'évitement des collisions, les données de commande de navigation, I'affichage du statut et
des dannées et |a gestion des alertes

3.1.7
intédrateur du systéme
orgamisme chargé de veiller a la conformité de I'INS aux exigences du présent.document

3.1.8
position du systéme
positjon calculée dans I'INS a partir d'au moins deux capteurs de positionnement

3.1.8/1
statipn de taches
affichage multifonction & commandes dédiées offrant la possibilité d'afficher et d'exécutey des
tachgs liées a la navigation

Note 1 a l'article: Une station de taches fait partie intégrante d'un poste de travail.

3.1.82
route
trajegtoire a suivre sur le fond

3.1.83
contfrole de route

contnible du mouvement du navire le long d'une route conformément a I'Annexe 2 de la
MSC|74(69)

informations conformément a des criteres spécifiés et marquage| des
informations comme "valides" ou "non valides" (c'est-a-dire "correctes" ou "incorrectes")|[pour

embarcation de tout type, y compris les embarcations qui ne naviguent pas, les embarcations
a ailes portantes par effet de sol et les hydravions, utilisée ou pouvant étre utilisée comme
moyen de transport sur I'eau

3.1.86

voyage

exécution de tous les aspects du fonctionnement d'une embarcation lors du trajet du point de
départ a la destination finale

Note 1 a I'article: Un voyage peut comporter une ou plusieurs traversées.
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3.1.87

avertissement

condition exigeant une attention immédiate, mais pas une action immédiate de la part de

I'équipe de passerelle

Note 1 a l'article:

Les avertissements sont présentés pour des raisons de précaution, afin que I'équipe de

passerelle ait connaissance des conditions modifiées qui ne présentent pas de danger immédiat, mais peuvent finir
par en présenter si aucune action n'est entreprise.

3.1.88

point de cheminement
position définie géographiquement et utilisée comme référence pour la navigation le long d'un

segnent ou d'une route

3.1.89

poste de travail
combinaison de tous les éléments relatifs au travail, y compris la consoleJavec tou
dispaqsitifs, le matériel et le mobilier, afin d'exécuter certaines taches

Note 1 a l'article: Les postes de travail pour la passerelle sont spécifiés dans la MSE/Circ.982.

3.2 | Termes abrégés

AIS
ASM
BAM
CAM
COG
EBL
EGC
EPF$

ETA
ETD
EUT
AMDE
SMDEM
OMI
IEC

ISO

Automatic Identification System (systéme d'identification automatique)
Application Specific Messages (messages spécifiques a I'application)
Bridge Alert Management (gestion des alerteséa la passerelle)

Central Alert Management (gestion centralisée des alertes)

Course Over Ground (route fond)

Electronic Bearing Line (alidade électronique)

Enhanced Group Call (appel de.groupe amélioré)

Electronic Position Fixing System (systéme électronique de localisation (
position)

Estimated Time of Arrival (heure probable d'arrivée)
Estimated Time of Departure (heure probable de départ)
Equipment Under-Test (matériel a I'essai)

Analyses désyModes de Défaillance et de leurs Effets
Systéme Mondial de Détresse et de Sécurité en Mer
Orgdnisation Maritime Internationale

e

5 les

la

International  Electrotechnical Commission (Commission  Electrotechpique

Internationale)

International Organization for Standardization (Organisation International¢ de

MSC
MSI
oow
PS
SMCP

SOG
SOLAS
STW
VRM

Normalisation)

Maritime Safety Committee (Comité de sécurité maritime)
Maritime Safety Information (informations de sécurité maritime)
Officer Of the Watch (officier de quart)

Performance Standards (normes de fonctionnement)

Standard Marine Communication Phrases (phrases types de communication pour la

Marine)

Speed Over Ground (vitesse fond)

Safety Of Life At Sea (sauvegarde de la vie humaine en mer)
Speed Through Water (vitesse surface)

Variable Range Marker (marqueur de distance variable)
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4 Résolutions de I'OMI

4.1

Généralités

2021

(MSC.252/2.1.1) Un INS comprend des taches liées a la navigation telles que la "Planification
de route"”, la "Surveillance de route”, I'"Evitement des collisions”, les "Données de commande
de navigation", I'""Affichage du statut et des données de navigation" et la "Gestion des
alertes", y compris les sources, données et affichages respectifs intégrés dans un systeme de
navigation. Ces taches sont décrites en 7.2.

(MSC.252/2.1.2) Un INS est défini_ comme tel si les postes de travail fournissent des

affichages multifonctionnels intégrant au minimum les taches/fonctions liées a la navig
suivgntes:

"
[ ]

"
L]

etp

(MS(
d'apf
(Artig

NOTE
systen

NOTE
passe
de la
méme
égaler
lorsqu

(MSC
many

(MS(
intég

(MS(
multi

(MSC
tache

urveillance de route”

vitement des collisions”

vent offrir des fonctions de commande de navigation manuelle et/ow automatique.

.252/2.1.3.1) La gestion des alertes fait partie intégrante."de I'INS. Le don
lication et les exigences de la gestion des alertes sont spécifiés dans le mod
le 8).

1 La MSC.252(83) se rapporte a I''HM de CAM, ce qui implique qu'il convient que I'INS contien
he CAM conforme aux modules B et D de I'lEC 62923-1.

2 En 2010, I'OMI a adopté de nouvelles normes de ‘fonctionnement pour la gestion des alerte
elle dans la Résolution MSC.302(87). Cette résolution stipule en 3.6 qu'elle doit prévaloir sur les exig
MSC.252(83). Lorsqu'elles sont applicables, les exigences de la MSC.302(87) sont prises en comp
les normes IEC 62923-1 et IEC 62923-2, qui niéttent en ceuvre les exigences de la MSC.302(87
hent prises en compte dans le présent doecument et des références a ces normes sont incory
elles sont applicables.

.252/2.1.3.2) La présentation des données de commande de navigation pour cof
el spécifiée en 7.2.5.2 fait partie intégrante de I'INS.

.252/2.1.4) D'autres taches/fonctions liées a la navigation peuvent également
rées a I'INS.
fonctionnelles, ‘ef réalisées par I'opérateur sur cet ensemble.

.252/2.2:2) Le domaine d'application d'un INS peut varier en fonction du nombr
s intégrées et de leur type.

.252/2.2.1) Les(taches sont attribuées a un ensemble défini de "stations de tag¢

ation

haine
/le C

ne un

ala
ences
e. De
, sont
orées

tréle

étre

"

hes

e de

(MSC

.252/2.2.3) La configuration, l'utilisation, le fonctionnement et ['affichage de

I'INS

dépe
[ ]

4.2

ndent de la situation:

du navire en route, a I'ancre et au mouillage,
de la commande de navigation manuelle et automatique dans différentes eaux,

de la navigation de routine planifiée et des manceuvres spéciales.

Objet des systémes de navigation intégrés

(MSC.252/1.1) Les systemes de navigation intégrés (INS) ont pour objet d'améliorer la
sécurité de la navigation en offrant des fonctions intégrées et enrichies permettant d'éviter les
phénomenes dangereux géographiques, liés au trafic et environnementaux.
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(MSC.252/1.2) En combinant et en intégrant des fonctions et des informations, I'INS apporte
une "valeur ajoutée" a l'opérateur qui lui permet de planifier, surveiller et/ou contrbler la
sécurité de la navigation et de la progression du navire.

(MSC.252/1.3) La surveillance de l'intégrité est une fonction intrinséque de I'INS. L'INS
contribue a la sécurité de la navigation en évaluant les entrées de plusieurs sources et en les
combinant pour fournir des informations donnant des alertes en temps opportun concernant
les situations dangereuses, les défaillances du systeme et la dégradation de l'intégrité de ces
informations.

(MSC.252/1.4) L'INS présente aux utilisateurs des informations correctes, en temps opportun
et sgns ambiguité, et envoie ces informations a ses sous-systemes et fonctions ulténieurs
ainsilqu'a d'autres matériels connectés.

(MS(@.252/1.5) L'INS contribue a la connaissance du mode et de la situation.

(MS(¢.252/1.6) L'INS vise a s'assurer que, compte tenu des facteurs humains, la charge de
travajil est maintenue dans la capacité de l'opérateur de sorte a améliorer la sécurité |et la
rapidlité de la navigation et a renforcer les capacités du navigateur tout’en compensant |leurs
limitgs.

(MS(@.252/1.7) L'INS vise a étre manifestement adapté a lutilisateur et & la tdche donnée
dans|un contexte d'utilisation particulier.

(MS(¢.252/3.1.1) Ces normes de fonctionnement .6nt pour objet de prendre en charge
l'intégration correcte et sécurisée des fonctions et.des informations liées a la navigation.

(MS(.252/3.1.2) Plus particuliérement, I'objectif est:

o| de permettre l'installation et l'utilisation d'un INS en lieu et place d'un matéri¢l de
navigation autonome a bord des'navires; et

o| de promouvoir des procédures sares pour le processus d'intégration;

a la fois pour

une intégration complete; et

une intégrationpartielle,

des fpnctions, des\données et du matériel liés a la navigation.

(MS(@¢.252/3.1.3) Ces normes completent les exigences fonctionnelles des normes de
fonctjonnement individuelles adoptées par I'OMI pour les INS.

4.3 “Apptication

(MSC.252/3.2.1) Ces normes de fonctionnement s'appliquent aux systémes dans lesquels
sont combinés les fonctions/les matériels liés au minimum aux tadches de navigation
mentionnées dans la (MSC.252(83)/2.1.2).

(MSC.252/3.2.2) Si d'autres taches sont intégrées, il convient d'appliquer les exigences de
ces normes a toutes les fonctions supplémentaires mises en ceuvre dans I'INS.

(MSC.252/3.3.1) Il convient que le concept modulaire sur lequel reposent ces normes de
fonctionnement prévoie des configurations individuelles et des extensions, le cas échéant.
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(MSC.252/3.3.2) Ces normes sont composées de quatre modules:

2021

e |e Module A (Article 6) concerne les exigences d'intégration des informations liées a la
navigation,

e |e Module B (Article 7) concerne les exigences opérationnelles/fonctionnelles d'un INS
fondé sur une structure liée aux taches,

e |e Module C (Article 8) concerne les exigences de la gestion des alertes, et

e |e Module D (Article 9) concerne les exigences relatives a la documentation.

(MSC.252/3.4.1) Les Modules A (Article 6), C (Article 8), D (Article 9) et les Paragraphes 7.1,

7.3 e[ 7.8 dU Moaule B (ATticle 7) S appliquent a tous 1es INS.

(MSC
respé

.252/3.4.2) En outre, pour chaque tache intégrée dans I'INS, il convient{que
bcte a la fois:

les exigences des taches respectives spécifiées dans le Module B et

spécifié dans le Tableau 1.

I'INS

les modules pertinents des normes de fonctionnement pour le” matériel autopome

TabJeau 1 — Modules applicables des normes de fonctionnemént au matériel autonpme
Taches et fonctions de I'INS Modules supplémentaires applicables des normes des
(paragraphes du présent document) matériels spécifiques-pour les taches intégrées dans I'INS
Evitgment des collisions (7.2.4) PS des radars (Rés,.MSC.192(79)) (Modules spécifiés a
I'Annexe A)
Module A: "Capteur et détection"
Module B: "Exigences opérationnelles”
Module Cx"Interfacage”
Planification de route (7.2.2) PS .des ECDIS (Rés. MSC.232(82))
Survpillance de route (7.2.3) Module A: "Base de données”
Module B: "Exigences opérationnelles et fonctionnelles"
Conftféle de route (7.2.5.3 et 7.3.2, 73.3) PS du contréle de route, Rés. MSC.74(69), Annexe 2 (voir
Article A.2).
Module B: "Exigences opérationnelles et fonctionnelles"
(MS(¢.252/3.5.1, wmodifiee par la MSC.452(99)) Ces normes peuvent permettre, |pour
I'accgptation de) FINS, de remplacer certaines exigences du matériel de navigation paf des
moyens équivalents en vertu de la regle V/19 de la Convention SOLAS. Dans ce cas, il

conv

ent quesl'INS respecte:

les normes de fonctionnement; et

pour les tdches pertinentes de ces normes de fonctionnement, les modules applicables

des normes de fonctionnement du matériel, comme spécifié dans le Tableau 2.
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Tableau 2 — Modules applicables d'autres normes lorsque I'INS
se substitue a un matériel individuel

Permet I'acceptation de INS conforme aux

I'INS comme -
Modules applicables des normes des

Taches et fonctions (paragraphes matériels spécifiques spécifiés dans les

du présent document) annexes de la Résolution MSC.252(83)
de I'OMI
Systéme radar Evitement des collisions (7.2.4) PS des radars (Rés. MSC.192(79))

(Modules spécifiés a I'Annexe A)

Module A "Capteur et détection”

Module B: "Exigences opérationnelles

Module C: "Exigences techniques-et dg

conception”
ECD|S Planification de route (7.2.2) PS des ECDIS (Rés. MS€.282(82))
Surveillance de route (7.2.3) Module A: "Base de données”
Module B: "Exigences opérationnelles ¢t
fonctionnelles"
Systgmes de contréle du Données de commande de Rés. A.342 -modifiée — MSC.64(67),
cap (HCS - Heading navigation (7.2.5) ou Affichage du Annexes3
Contfol System) statut et des données de navigation
(7.2.7)
Systgme de contréle de Données de commande de Contréle de route, Rés. MSC.74(69),
routq (TCS — Track navigation et contréle de route Annexe 2 (Modules spécifiés a I'Annexg A)
Contyol Syst 7.253et7.3.2,7.3.3 . .
ontol System) ( © ) Module B: "Exigences opérationnelles ¢t
fonctionnelles”
Présentation des données | Evitement des collisions (7.2.%) MSC.74(69), Annexe 3
AlS Données de commandé(de
navigation (7.2.5)
Systgme de sondage par Surveillance de route (7.2.3) MSC.74(69), Annexe 4
échd
EPF§ Données desxcommande de GPS, Rés. A.819(19), modifiée,

navigation:(7.2.5) MSC.112(73)

ou GALILEO, Rés. MSC.233(82)

ou GLONASS, Rés. MSC.53(66),
modifiée, MSC.113(73)

ou BDS, Rés. MSC.379(93)

ou Affichage du statut et des
données de navigation (7.2.7)

SDME Données de commande de Rés. MSC.96(72)
navigation (7.2.5)

ou Affichage du statut et des
données de navigation (7.2.7)

NAVITEXYou autres Avertissements météorologiques MSC.148(77)
équipements reconnus par | (7.2.3.2)
I'OMI prenant en charge

d'autres fournisseurs de Avertissements relatifs a la
services SMDSM navigation et avertissements SAR
terrestres (7.2.3.2)

Avertissements relatifs a la
présence de glace (7.2.3.2)

Systéme d'appel de Avertissements météorologiques A.807(19), modifiée par la MSC.68(68),
groupe amélioré pour (7.2.3.2) Annexe 4, et la MSC.306(87)
service mobile par

satellite reconnu Avertissements relatifs a la

navigation et avertissements SAR
(7.2.3.2)

Avertissements relatifs a la
présence de glace (7.2.3.2)
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Permet I'acceptation de INS conforme aux

I'INS comme -
Modules applicables des normes des

Taches et fonctions (paragraphes matériels spécifiques spécifiés dans les
du présent document) annexes de la Résolution MSC.252(83)
de I'OMI

NOTE L'INS peut inclure des matériels supplémentaires non répertoriés ci-dessus.

NOTE
traitée
relativ

(MSC.252(83)/3.7.1) La conception, la présentation et la configuration des postes de travail ne sont pas
s dans ces normes de fonctionnement. Elles sont traitées dans la MSC/Circ.982. Des recommandations
es a la documentation de familiarisation sont données a I'Annexe B.

5 E

5.1

Le f4
qu'il
d'ins
confi

Le fa

[ ] [ )
= &

g

g

NOTE|
schéni

5.2

Lorsd
a de
indiv
corre

5.3

Sauf
envir|

Fxigences d'essai et résultats
Généralités

bricant doit déclarer le matériel a soumettre a I'essai, ainsi que lesctaches et fongtions
exécute. Le matériel a l'essai (EUT) doit étre installé conformément au manuel
allation du fabricant. Lorsque le matériel est composé de~plusieurs éléments, la
juration doit étre soumise a I'essai dans son ensemble.

bricant doit déclarer

s parties physiques concernées,
emplacement des taches et des fonctions,
flux de données général entre les parties physiques et/ou logiques,

s dépendances entre les taches et les fonctions.

Des exemples types sont les présentations_de'matériel allant jusqu'a la plus petite unité remplagable, les
as de principe ou les descriptions logicielles’aun niveau fonctionnel élevé.

Exceptions pour les essaisiprécédemment réalisés

ue les composants d'un NS ont été soumis a I'essai et documentés comme satisfdisant
5 Normes internationales®individuelles (par exemple au moyen d'approbations de|type
duelles), il n'est pas-exigé de répéter ces essais. Dans de tels cas, la documentation
spondante (par exeniple certificats, rapports d'essai) doit étre fournie.

Site d'essai

indication‘contraire, tous les essais du présent document doivent étre exécutés dans un
pnnement de laboratoire a |'aide d'un simulateur.

Le si

Mulateur exigé présente les caractéristiques suivantes:

e capable de fournir simultanément la position, la vitesse, le cap, le temps et la profondeur

a

partir de plusieurs sources, y compris différents emplacements de capteurs;

e capable de simuler des manceuvres du navire porteur;

e capable de simuler des défaillances des capteurs et des sources (voir Annexe C);

e capable de simuler des données corrompues et improbables;

e capable de simuler des perturbations et des sauts au sein des capteurs et entre les
capteurs;

e capable de simuler le courant et la dérive;

e capable de simuler des cibles AIS comme décrit dans [I'lEC 62388 et d'autres
messages AlS;
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e capable de simuler des scénarios d'évitement des collisions au radar (simulateur de
scénario de cible défini dans I'lEC 62388);

e capable d'effectuer les essais conformément aux exigences d'essai du matériel individuel
si I'essai du matériel est exigé dans le cadre du présent document (voir Annexe A).

La résolution et I'exactitude des signaux simulés doivent étre conformes aux Normes

internationales applicables.

Les signaux de sortie doivent étre conformes aux normes

IEC 61162-1, IEC 61162-2 et/ou |IEC 61162-450 compatibles avec les types d'interfaces pris
en charge par I'EUT selon les déclarations du fabricant.

5.4

Le p
imm§

d'esri est issue de I'ISO 9241-12, relative aux essais des écrans de visudlisation.

reco

6 Module A - Exigences relatives a I'intégration des informations de

I

6.1

6.1.1
6.1.1
Le 6.

(MS(
de s

6.1.1

Couv

6.1.2

6.1.2,

Le 6.

(MSC
I'INS

Méthod X ;

résent document est organisé de maniére a ce que chaque groupe d'exigences
diatement suivi d'un paragraphe qui identifie la ou les méthodes d'essai. La terming

mandations relatives aux essais sont fournies a I'Annexe G.

avigation

Interfacage et échange de données
Combinaison, traitement et évaluation des données
.1 Exigence

1.1 s'applique au minimum aux données de navigation principales.

.252/5.1.1) Un INS doit combiner, traiter’'et évaluer les données issues de captel
urces connectés.

.2 Méthodes d'essai et résultats exigés

erts par les essais du 6.1.2°au 6.7.
Disponibilité, validité et intégrité

1 Exigence

1.2 s'appliqguesau minimum aux données de navigation principales.

.252/5:%-2) La disponibilité, la validité et I'intégrité de I'échange de données au se
et a’partir des capteurs et sources connectés doivent étre surveillées.

soit
logie
Des

rs et

in de

Les
fonct

6.1.2

ion des exigences du processus et décrit dans la documentation du fabricant.

.2 Méthodes d'essai et résultats exigés

donnees non disponibles doivent etre detectees et signalees dans un delal qui est

Se reporter a la documentation du fabricant concernant I'échange de données au sein de
I'INS et a partir des capteurs/sources connectés. Choisir 5 exemples au hasard et confirmer

par o

bservation que les données non disponibles sont détectées et signalées.

Les essais relatifs a la validité et a I'intégrité sont couverts en 6.3.1 et 6.5.
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Défaillance de I'échange de données

1 Exigence

fonctionnalité indépendante.

6.1.3.

2 Méthodes d'essai et résultats exigés

L'essai relatif a la défaillance de I'échange de données est couvert en 7.6.1.2.

6.1.j_m
6.1.4.1 Exigence

(MSC

2021

de données ne doit affecter aucune

.252/5.1.4) L'interfacage vers, depuis et au sein de I'INS doit satisfaire) aux No

interpationales applicables a I'échange et a l'interfagage des données.

NOTE|
donné|

L'INS
IEC ¢
appr

Les informations qui circulent au sein de I'EUT peuvent utiliser des interfaces_propriétaires et conter

es propriétaires.

doit au minimum prendre en charge les interfaces IEC 64y162-1, IEC 61162-2
1162-450 indiquées a I'Annexe F. En outre, d'autres interfaces d'entrée ou de s

ppriées peuvent étre utilisées.

6.1.4.2 Méthodes d'essai et résultats exigés

Conf
de sq
moin
confg
I''EC

6.1.5

6.1.5.

(MS(
gestil

6.1.5

Les ¢

6.2

6.2.1

rmer par examen de la documentation du fabricant que toutes les interfaces d'entr

rtie normalisées indiquées a I'Annexe F santyprésentes. Confirmer par observation

5 toutes les phrases exigées a I'Annexe £ sont vérifiées une fois en ce qui concer

rmité a I'lEC 61162-1, et que chaque interface physique est conforme a I'lEC 611

61162-2 et/ou I'lEC 61162-450.

Interface de gestion des alertes
1 Exigence
.252/5.1.5) La ou les-interfaces doivent satisfaire aux exigences des interface

bn des alertes décrites'dans le Module C (Article 8) de ces normes de fonctionneme

.2 Méthodes’/d'essai et résultats exigés

ssais et lesrésultats exigés sont décrits dans I'lEC 62923-1; voir 8.2.3.

Exactitude

rmes

ir des

et/ou
ortie

Be et
ju'au
ne la
62-1,

s de
ht.

MYifanoo

=
ATYTTIUT

(MSC.252/5.2.1) Les données de I'INS doivent satisfaire a l'exactitude et a la résolution
exigées par les normes de fonctionnement applicables de I'OMI (voir Tableau 2).

L'exactitude et la résolution des données obtenues dans I'INS, c'est-a-dire dans le CCRS,
diffusées dans I'INS et fournies par I'INS ne doivent pas étre dégradées en dega des normes
de fonctionnement applicables de I'OMI.
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6.2.2 Méthodes d'essai et résultats exigés

Confirmer par observation que les données qui figurent dans la liste suivante correspondent a
la résolution spécifiée lorsqu'elles sont affichées dans I'EUT et lorsqu'elles sont disponibles
dans les interfaces de sortie de I'EUT:

o |atitude et longitude avec une résolution d'au moins 3 décimales pour les minutes;

e vitesse surface et vitesse fond avec une résolution d'au moins 1 décimale pour les nceuds;
e cap avec une résolution d'au moins 1 décimale pour les degrés;

e route fond avec une résolution d'au moins 1 décimale pour les degrés;

e tg@mps avec une résolution d'au moins 1 s;

e pfofondeur avec une résolution d'au moins 1 décimale pour les métres.
6.3 | Validité, plausibilité, latence

6.3.1 Validité

6.3.1}.1 Exigence

(MS(@¢.252/5.3.1.1) Les données ayant échoué aux contrbles de alidité ne doivent pad étre
utilisges par I'INS pour les fonctions qui dépendent de ces données, sauf dans les cas gu les
normees de fonctionnement correspondantes admettent spécifiquement I'utilisation de données
non vyalides. Aucun effet secondaire ne doit apparaitre petr les fonctions qui ne dépendent
pas de ces données.

(MS(@.252/5.3.1.2) Lorsque les données de sortie du CCRS utilisées pour une fonctidn de
I'INS|deviennent non valides ou non disponibles; ’au moins un avertissement doit étre donné.
Des |alertes de plus haute priorité doiventy é€tre données lorsque cela est exigé;| voir
Tablgau C.2 (classification des alertes).

Lorsque des données de sortie du CERS qui ne sont pas effectivement utilisées par |I'INS
devignnent non valides ou non disponibles, cela doit étre signalé au moins par une mige en
gardg¢. Une perte de données_qui exige une attention particuliere et n'entraine pas de
situafion dangereuse doit donné€r‘lieu a une mise en garde, c'est-a-dire que les données|sont
dispgnibles de maniére redandante ou ne sont utilisées que pour l'affichage.

Lorsque des données-d'entrée issues d'un capteur ou d'une source utilisé par le QCRS
devignnent non valides“ou non disponibles, cela doit étre signalé par une mise en garde.

Les fontréles {de" validité doivent comprendre I'évaluation des champs de données YVides
pertinents, des champs de statut ou de mode (par exemple états, modes et qualitéq tels
que 'fvalide®;""non valide", "simulation", "entrée manuelle", "navigation a l'estime", "aucun

relevg"/ veille").

6.3.1.2 Méthodes d'essai et résultats exigés

Se reporter a la documentation du fabricant pour identifier 8 cas dans lesquels I'EUT évalue
les données d'entrée comme non valides en fonction des champs de données vides pertinents
ou du contenu des champs de statut, de mode ou de qualité. Confirmer par observation que
I'EUT émet au moins une mise en garde pour signaler les données non valides.

Se reporter a la documentation du fabricant concernant les AMDE (voir 9.3.1) pour déterminer
si I'EUT a la capacité d'utiliser des données qui ont échoué aux contréles de validité. Si de
telles données non valides sont utilisées, vérifier que les normes de fonctionnement
correspondantes admettent spécifiquement I'utilisation de ces données et confirmer par une
évaluation analytique que cette fonctionnalité ne provoque pas d'effets secondaires pour les
fonctions qui ne dépendent pas de ces données.
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Confirmer par observation que lorsque les données d'entrée qui proviennent du capteur ou de
la source utilisé par le CCRS deviennent non valides ou non disponibles, I'EUT émet une
mise en garde dans un délai qui est fonction des exigences du processus et décrit dans la
documentation du fabricant.

Se reporter a la documentation du fabricant concernant les AMDE pour identifier 2 cas,
correspondant a des fonctions différentes, dans lesquels les données de sortie du CCRS non
valides ou non disponibles choisies pour étre utilisées par I'EUT entrainent des conditions
modifiées qui exigent une attention immédiate, mais qui ne présentent pas de danger
immédiat. Confirmer par observation que I'EUT émet un avertissement dans un délai qui est
fonction des exigences du processus et décrit dans la documentation du fabricant.

Se reporter a la documentation du fabricant concernant les AMDE pour identifier ,2| cas,
corrgspondant a des fonctions différentes, dans lesquels les données de sortie duU"CCR§ non
valides ou non disponibles choisies pour étre utilisées par I'EUT n'entrainent aucune situjation
danggreuse. Confirmer par observation que I'EUT émet une mise en garde dans un délai qui
est fgnction des exigences du processus et décrit dans la documentation du-fabricant.

Se reporter a la documentation du fabricant concernant les AMDE |pour identifier 2| cas,
corrgspondant a des fonctions différentes, dans lesquels les données-de sortie du CCR§ non
valides ou non disponibles ne sont pas choisies pour étre utiliséés par 'EUT. Confirmelr par
obsefvation que I'EUT émet une mise en garde dans un délai gui est fonction des exiggnces
du prlocessus et décrit dans la documentation du fabricant.

Si I'BUT inclut des fonctions de commande automatiquée, se reporter a la documentatign du
fabri¢gant concernant les AMDE pour identifier 2 easy correspondant a chaque fonctign de
commande automatique, dans lesquels les données' de sortie du CCRS non valides oy non
dispgnibles choisies pour étre utilisées par I'EUT peuvent entrainer une situation qui ¢xige
une fattention, une décision et, si nécessaife, une action immédiates afin d'éviter foute
situajion dangereuse (par exemple une perte d'informations essentielles utilisées pair une
fonctjon de commande automatique). Confirmer par observation que I'EUT émet une alprme
dans|un délai qui est fonction des exigefntces du processus et décrit dans la documentatign du
fabri¢ant.

6.3.2 Plausibilité
6.3.2,1 Exigence

(MS(.252/5.3.2.1) La\plausibilité des grandeurs des valeurs des données regues ou dérjvées
utilisges ou diffusées-par I'NS doit étre vérifiée.

Deux types de contrbles de plausibilité des grandeurs doivent étre effectués:

o verifier qu'une valeur se trouve dans une plage plausible;

e verifier que les modes ou les états opérationnels correspondent lorsqu'ils sont sighalés
par plusieurs phrases issues d'un méme capteur/d'une méme source ou fonction (par
exemple, phrases GGA et VTG indiquant des états opérationnels identiques pour un EPFS
unique).

(MSC.252/5.3.2.2) Les données qui ont échoué aux contrbles de plausibilité ne doivent pas
étre utilisées par I'INS et ne doivent pas affecter les fonctions qui ne dépendent pas de ces
données.

Si les données ne passent pas le contréle de plausibilité, elles sont considérées comme "non
valides" et sont traitées de la maniére décrite en 6.3.1.
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6.3.2

2 Méthodes d'essai et résultats exigés

Confirmer par examen de la documentation du fabricant que les données d'entrée utilisées
par I'INS, ses taches et ses fonctions présentent des plages plausibles définies et des critéres
de correspondance définis pour les modes et les états opérationnels.

Générer 5 exemples représentatifs de données qui ne passent pas le contréle de plausibilité,
et confirmer par observation que ces données ne sont pas utilisées par I'INS.

6.3.3 Latence

6.3.3[1 Exigence

(MS(.252/5.3.3.1) La latence des données (rapidité et taux de répétition des donnees) |dans
I'INS| ne doit pas dégrader la fonctionnalité spécifiée dans les normes de fonctionnement
appropriées.

6.3.3.2 Méthodes d'essai et résultats exigés

Se r¢porter a la documentation du fabricant pour identifier la latence” admise pour chaque
tachg et fonction de I'EUT. Confirmer par évaluation analytique, de la documentation du
fabri¢ant que celui-ci a identifié tous les cas pour lesquels la latence peut étre problématique

pour

Se rg
laten
la for

6.4
6.4.1

6.4.1].

Le 6.

(MS(
sont
comr

(MS(
doivsg

(MSC

le respect des normes de fonctionnement appropriées.

Ce est importante. Confirmer par observation que la‘latence des données ne dégrad
ctionnalité spécifiée dans les normes de fonctiehnement appropriées.

Systéme de référence commun cohérent (CCRS)
Cohérence des données
1 Exigence

4.1 s'appligue au minimum-aux données de navigation principales.

.252/5.4.1.1) L'INS doit/permettre de s'assurer que les différents types d'informdg
diffusés aux parties.appropriées du systeme, en appliquant un systéeme de réféf
hun cohérent pourtous les types d'informations.

.252/5.4.1.2)\\Les détails de la source et de la méthode de traitement des don
nt étre fournis pour utilisation ultérieure dans I'INS.

.252/5°4.1.3) Le CCRS doit permettre de s'assurer que toutes les parties de

porter a la documentation du fabricant pour identifier' 3 cas dans I'INS pour IesquIIs la

pas

tions
ence

nées

I'INS

regoi

vent’ le méme type de données en provenance de la méme source et que toute

5 les

parti

S de I'INS appliquent IeS aonnees tournies.

NOTE Un méme type en provenance de la méme source signifie une valeur et une origine identiques. Pour des
raisons de performance, I'EUT peut disposer de chemins paralléles de diffusion des données pour différentes
utilisations, avec des cadences de rafraichissement différentes (voir Annexe E). Le principe du CCRS est décrit
dans la définition du CCRS (voir 3.1.20).

Les données connectées telles que latitude+longitude, COG+SOG et courant+dérive doivent
provenir de la méme source.
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1.2 Méthodes d'essai et résultats exigés

Confirmer par examen de la documentation du fabricant que:

I'EUT utilise le principe du CCRS pour diffuser les données de navigation a toutes ses
parties appropriées;

toutes les parties appropriées de I'EUT appliquent les données diffusées selon le principe
du CCRS;

les détails de la source et de la méthode de traitement de ces données sont fournis pour
utilisation ultérieure dans I'INS.

Conflrmer également par observation que ce qui précéde est vrai au moins pour les dorlnées

de navigation principales.

Se

reporter a la documentation du fabricant pour déterminer si des chemins lparallélgs de

diffugion des données ont été mis en ceuvre. Si tel est le cas, confirmer par/observation que

ces

I'INS|recoivent les mémes données en provenance de la méme source:

hemins disposent de méthodes qui permettent de s'assurer que toutés les partigs de

Conflrmer par observation que toutes les données connectées telles que latitude+longitude,

COGHFSOG et courant+dérive proviennent de la méme source.

6.4.2 Point de référence commun constant (CCRP)

6.4.211 Exigence

(MS(@.252/5.4.2.1) L'INS doit utiliser un seul pojnt:de référence commun constant pour tputes

les

informations d'ordre spatial. Pour la cohérence des distances et relevements mesuregs, la

positijon de référence recommandée doit étre“la position de pilotage. D'autres positions de
référence peuvent étre utilisées lorsque cela est clairement indiqué ou évident. Le choix|d'un

point|de référence alternatif ne doit pascffecter le processus de surveillance de l'intégrite.

Le

comrpun constant pour obtenir des résultats corrects.

D'a

processus de surveillance de lintégrité de I'INS est associé a un seul point de réféfence

ufres positions de référence peuvent étre utilisées pour I'affichage local, le calcul gt les

mesyres. Les informations affectées doivent étre clairement indiquées ou évidentes.| Ces

informations ne doiveht/pas étre diffusées en dehors du matériel.

L'exdcution des) fonctions de commande automatique ne doit pas étre affectée de fagon

négative pardeychoix d'autres positions de référence, le cas échéant.

La

I'Annexe’F).

position du CCRP doit étre transmise au matériel externe a I'INS (voir la phrase PPS a

NOTE 1 Un exemple de position de référence alternative spécifiée de maniere temporaire peut étre la référence
de la présentation radar (CCRP par rapport a la position de I'antenne radar).

NOTE 2 Un exemple de position de référence alternative assignée de maniere permanente peut étre la position
utilisée par le contrdle de route (parameétre d'installation spécifique au navire).


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 © IEC 2021 - 133 -

6.4.2.2 Méthodes d'essai et résultats exigés

Confirmer par examen de la documentation du fabricant que:

le processus d'installation prend en charge le concept de CCRP, par exemple le manuel

d'installation comprend une description des réglages du décalage pour les cap
connectés qui fournissent des données spatiales;

la recommandation relative a I'utilisation de la position de pilotage comme CCRP f
dans le manuel d'installation.

Confirmer par observation des résultats, conformément a I'Annexe H, que:

Choisir le CCRP comme position de référence sur tous les 9ostes de travail. Confirme

obsefvation que les éléments suivants de I'EUT sont présentés en utilisant le méme poi
référence:

e ppsition du navire porteur;

e EPBL, VRM, alidade et cercles de distance;

e djstance et relévement de la cible;

e ppint de rapprochement maximal (CPA\—"Closest Point of Approach);

Dang I'état ci-dessus,~eonfirmer par observation que tous les autres éléments de I'EUT
présgntés en utilisant:

teurs

igure

cpnstant est effectué correctement pour les sorties du CCRS (voir Annexéd), |
Id VRM, les cibles AIS, la route et la vitesse;

s| une position de référence alternative est fournie, alors les informations affec
Idrsqu'elles sont utilisées, sont clairement indiquées ou évidentes;

n

une fonction de commande automatique est fournie et si une)position de référ
ternative est fournie, lors du changement de position de référence, I'exécution
nction de commande automatique n'est pas affectée de fagon-négative.

a0

mps prévu pour arriver au point:de rapprochement maximal (TCPA — Time to ClI
pint of Approach);

® v

idades mécaniques;
gute fond (COG);
vitesse (vitesse fond (SOG) et vitesse surface (STW)).

—

d méme point de référence que ci-dessus; ou

c

he position de référence alternative assignée de maniére permanente, claire
ndiguée ou évidente.

g calcul des informations issues des capteurs pertinents au point de référence coanun

EBL,

tées,

ence
e la

r par
nt de

psest

sont

ment

Le cas échéant, choisir un point de référence alternatif spécifié de maniére temporaire comme
position de référence sur une seule station de tadches. Confirmer par observation que les
éléments suivants de la station de taches sont présentés en utilisant le méme point de
référence:

position du navire porteur;

EBL, VRM, alidade et cercles de distance;

distance et relévement de la cible;

point de rapprochement maximal (CPA);

temps prévu pour arriver au point de rapprochement maximal (TCPA);

alidades mécaniques;
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e route fond (COG);

o Vi

tesse (vitesse fond (SOGQG) et vitesse surface (STW)).

Dans I'état ci-dessus, confirmer par observation que tous les autres éléments de la station de
taches sont présentés en utilisant:

e |a position de référence alternative spécifiée de maniére temporaire ci-dessus, clairement
indiquée; ou

e une position de référence alternative assignée de maniere permanente, clairement
indiquée ou évidente.

Conf
comy
une

pas 3

6.4.3

6.4.3,

(MSC
Surve

(MS(
cohé

Le se¢uil de la limite latérale pour la surveillance :de route doit étre le méme pour le cor

de ro

(MS(
pass

6.4.3

Conf

e p

[ )
©

e C
o td
e d

rmer par observation que les données de sortie dans les interfaces de\ |
rennent la phrase POS (voir Annexe F), qu'elles sont référencées soit au CCRP, 1
bosition de référence alternative assignée de maniére permanente, et qu'ellé€s ne
ffectées par le choix d'un point de référence alternatif.

Cohérence des seuils

1 Exigence

illance et d'alerte.

.252/5.4.3.2) L'INS doit permettre de s'assurer de nigniére automatisée que des s
rents sont utilisés par ses différentes parties, dans\la mesure du possible.

ute (IEC 62065) et la surveillance de route’(}EC 61174).

brelle different des seuils définis dans d'autres parties de I'INS.

.2 Méthodes d'essai et résultats exigés
rmer par observation queles seuils suivants sont cohérents:

rofondeur sous quille;

rofondeur de sécurité (IEC 61174);

bntour de sécurité (IEC 61174);

mps ou distance d'anticipation (IEC 61174);

stance-de passage d'anticipation (IEC 61174);

mite Jlatérale pour la surveillance de route pour le contréle de route (IEC 62065)

‘EUT
oit a
sont

.252/5.4.3.1) L'INS doit prendre en charge la cohérence des\Seuils pour les fonctions de

euils

trole

.252/5.4.3.3) Une mise en garde peut étre émise lorsque les seuils saisis par I'équipe de

et la

S

wrvaillaneca Ao raviibn (IEC 81174 )
et ece—aetothteie oo 1141

o limites utilisées pour la vérification de la route surveillée par rapport au contour de
sécurité et aux zones ou objets pris en considération (IEC 61174);

e C
e B

PA/TCPA (IEC 62388);
CR/BCT (IEC 62388), le cas échéant;

e temps d'approche d'un point critique (IEC 61174);

e limites liées au contréle de route, le cas échéant: vitesse basse, différence de route,
indication de changement de route anticipée, fin de route (IEC 62065);

e limites de contréle du cap, si fournies et activées, par exemple limite hors
surveillance de cap (ISO 11674).

cap,


https://iecnorm.com/api/?name=45aea288dae9aac9ba3e198266e61730

IEC 61924-2:2021 © IEC 2021 - 135 -

Si les utilisateurs sont autorisés a choisir des seuils incohérents, confirmer par observation
qu'une mise en garde est émise lorsqu'un seuil différent est saisi dans une partie de I'EUT, et
qu'elle reste clairement indiquée tant qu'un seuil différent est utilisé.

6.5

6.5.

Surveillance de l'intégrité

1 Exigence

Le 6.5 s'applique au minimum aux données de navigation principales.

(MSC.252/5.5.1) L'intégrité des données doit étre surveillée et vérifiee automatiquement

avanf de les utiliser ou de les arficher.

(MS(@.252/5.5.2) L'intégrité des informations doit étre vérifiée par comparaisonave¢ les
donnges obtenues indépendamment a partir d'au moins deux capteurs et/ou seurces, l¢ cas

échépnt.

(MS(.252/5.5.3) L'INS doit permettre de choisir manuellement ou\automatiquemept la
méthpde de surveillance de l'intégrité la plus précise parmi les~capteurs et/ou solirces

dispqnibles.

(MS(.252/5.5.4) Les capteurs et les sources de données «hoisis pour la surveillande de

I'intégrité doivent étre clairement indiqués.

(MS(@.252/5.5.5) L'INS doit émettre un avertissement sj~la vérification de l'intégrité n'esf pas

possible ou a échoué.

Les rnésultats de la surveillance de l'intégrité doivent étre les suivants:

Le mptériel doit proposer au moins les méthodes suivantes pour la surveillance de l'intégf

I'intégrité:

Le

Riéussite = la vérification de l'intégrité a réussi;
Elchec = la vérification de l'intégfité n'a pas réussi;
Douteux = la vérification de Eintégrité n'est pas possible.

té:

bsition: comparaison _entre deux EPFS;

p
ppsition: comparaison entre un EPFS et la navigation a I'estime en utilisant le cdp du
navire et un SDME;

c@p: comparaison entre deux capteurs de cap.

matériel>doit proposer au moins l'une des méthodes suivantes pour la surveillande de

£ H 4 ol 4 QT\AL
vitesse-surrace: CUTTTP AT dISUIT TTIUT UTUA LapPLlTUuls o 1TVy,

vitesse surface: comparaison avec la SOG d'un SDME;

vitesse surface: comparaison avec la SOG d'un EPFS.

matériel doit proposer au moins l'une des méthodes suivantes pour la surveillance de

I'intégrité:

vitesse fond et route fond: comparaison entre deux vitesses fond
longitudinale/transversale du SDME associées a cap;

vitesse fond et route fond: comparaison avec un capteur STW associé a un capteur de
cap;

vitesse fond et route fond: comparaison avec la SOG et la COG d'un EPFS.
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Le matériel doit proposer au moins l'une des méthodes suivantes pour la surveillance de
I'intégrité:

e profondeur: comparaison avec un second capteur de profondeur;

e profondeur: comparaison avec les données de la plus grande carte ENC disponible.

Le matériel doit proposer au moins l'une des méthodes suivantes pour la surveillance de
l'intégrité:

e temps: comparaison avec un second capteur EPFS;

e temps: comparaison avec une horloge interne

Le matériel peut proposer la méthode suivante pour la surveillance de l'intégrite: |cap:
comparaison entre un capteur de cap et un capteur de COG lorsque la SOG est assez élevée
pour [permettre une comparaison fiable.

D'aufres méthodes équivalentes peuvent étre proposées pour la surveillancé .de I'intégrit§.

(MS(.252/5.5.6) Les données qui font échouer la fonction de surveillance de l'intégrité gu les
donnges pour lesquelles la surveillance de l'intégrité n'est pas pessible ne doivent paq étre
utilisges pour les systemes/fonctions de commande automatique:

Dang les cas ci-dessus relatifs au contrdle de route, les dispositions de repli spécifiées [dans
I'EC[62065 pour les données de capteur non disponibles deivent étre suivies.

Si la|surveillance de l'intégrité des données de cap<ou de vitesse est impossible, il convient
de satisfaire aux exigences du 12.7 de la MSC.252(83) concernant les dispositions de refpli et
le maintien d'un fonctionnement de base minimal pour le contréle du cap (voir 7.7.8.4).|Si la
survgillance de l'intégrité échoue et que le materiel n'est pas capable de déterminer la squrce
en cguse, il convient que l'opérateur choisisse la source manuellement.

6.5.2 Méthodes d'essai et résultats exigés

Conflrmer par examen de la dogumentation du fabricant que toutes les méthodes obligafoires
sont proposées et quelles méthodes supplémentaires sont disponibles.

Conflrmer par observation que I'EUT permet de choisir manuellement ou automatiquement la
méthpde de surveillance de l'intégrité la plus précise.

Conflrmer par_observation que I'EUT indique clairement les capteurs et les sources de
donnges chojsis pour la surveillance de l'intégrité.

Conflrmer-par observation de chaque méthode disponible que:

e en simulant des erreurs (perturbations, sauts) qui dépassent les seuils utilisés, la
surveillance de l'intégrité fonctionne de la maniére décrite par le fabricant;

e I'EUT émet un avertissement lorsque le résultat de la surveillance de l'intégrité des
données qui proviennent des capteurs/sources utilisés a échoué;

e [I'EUT émet un avertissement lorsque la surveillance de l'intégrité des données qui
proviennent des capteurs/sources utilisés n'est pas possible.

Si des systémes/fonctions de commande automatique sont fournis, confirmer par observation
que lorsque des données font échouer la surveillance de l'intégrité ou lorsque la surveillance
de [l'intégrité des données n'est pas possible, des dispositions de repli appropriées
(c'est-a-dire spécifiées dans la norme de matériel associée) sont mises en place pour les
données de capteur non disponibles.
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6.6 Marquage des données

6.6.1 Exigence

Le 6.6 s'applique au minimum aux données de navigation principales.

(MSC.252/5.6.1) Les données doivent porter le marquage de la source et des résultats des
contrbles de validité, de plausibilité et de la surveillance de l'intégrité pour permettre aux
fonctions ultérieures de décider si leurs données d'entrée satisfont ou non a leurs exigences.

Le Tableau 3 définit le marquage des données dont la validité, la plausibilité et l'intégrité ont

été verifiées dans TINS.
Tableau 3 — Marquage des données

Contréle | Contréle de Surveillance Marquage des données de I'INS Remarque

de plausibilité d'intégrité -
valildité Indicateur Statut de Statut
de validité | plausibilité | d'intégrité
ou (par ex. (par ex.
indicateur NSR) NSR)
de statut
ou
indicateur
de mode
(par ex.
GLL)

Echgc Echec Non possible Non valide Non Echec Les données ne
peuvent pas étrg
utilisées dans I'INS

Echgc Réussite Non possible Non valide Oui Echec Les données ne
peuvent pas étrg
utilisées dans I'INS,
sauf si les normgs
de fonctionnement
correspondantes
admettent
spécifiquement
I'utilisation de
données non valjdes

Réugsite Echec Non possible Non valide Non Echec Les données ne
peuvent pas étrg
utilisées dans I'INS

Réugsite Réussite Non possible Valide Oui Douteux Les données ne

en raison de peuvent pas étrg
I'absence d'un utilisées pour la
deuxieme ou les fonctions
capteur, d'une de commande
deuxiéme source automatique

ou méthode

Réugsite Réussite Echec Valide Oui Echec Les données ne
netvent nac atr
peuventpas-ot
utilisées pour la ou
les fonctions de
commande
automatique

Réussite Réussite Réussite Valide Oui Réussite Les données sont
adaptées a tout
usage

NOTE Pour le cas ou "les données ne peuvent pas étre utilisées pour la ou les fonctions de commande

automatique", voir 6.5.1.
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6.6.2 Méthodes d'essai et résultats exigés

Confirmer par observation des affichages que toutes les parties de I'INS utilisent des données
marquées pour la source, la validité, la plausibilité et l'intégrité.

Confirmer par observation que la phrase NSR décrite a I'Annexe | apparait.

6.7 Choix des capteurs et des sources

6.7.1 Exigence

Le 6.7 s'applique au minimum aux données de navigation principales.

(MS(¢.252/5.7.1) L'INS doit proposer deux modes de sélection du capteur/de “la squrce
séledtionnables par I'utilisateur lorsque plusieurs capteurs/sources sont disponibles: un mode
de sélection manuelle et un mode de sélection automatique.

(MS(@.252/5.7.2) Dans le mode de sélection manuelle du capteur/de,la source, il doit| étre
possible de choisir des capteurs/sources individuels pour les utilisefdans I'INS. Dans l¢ cas
ou un capteur/une source plus adapté est disponible, cela doit étre.indiqué.

(MS(@.252/5.7.3) Dans le mode de sélection automatiquedu capteur/de la source| les
capteurs/sources disponibles les mieux adaptés doivent étre automatiquement choisis|pour
les utiliser dans [I'INS. [l doit en outre étre possible d'exclure manuellement| des
capteurs/sources afin qu'ils ne soient pas choisis automatiquement. Le fabricant doit déglarer
les cfiteres et les procédures de sélection et de désélection des capteurs/sources les mieux
adapfés (voir 9.1).

6.7.2 Méthodes d'essai et résultats exiges
Conflrmer par observation et par examen,;du contenu des manuels d'utilisation (voir 9.1):
e I'EUT propose deux méthodes alternatives pour le choix des capteurs/sourges a

iliser: le mode manuel et le mode automatique;

i'en mode manuel, une~indication est donnée lorsqu'un capteur/une source plus adapté
5t disponible;

b |a descriptiondw/fabricant;

L'il est possible d'exclure manuellement des capteurs/sources individuels afin qu'ils ne

q

u

q

e

e qp'en mode automatique, I'EUT choisit automatiquement les capteurs/sources en fonction
d

q

spient pas.choisis ni utilisés automatiquement.

7 Irlodule B — Exigences relatives aux tiches des systémes de navigation
intégrés

71 Description

(MSC 252/6.1) Il convient que la conception de I'INS allége la charge de travail de I'équipe de
passerelle et du pilote afin d'accomplir de maniere sdre et efficace les fonctions intégrées de
navigation, par rapport a un ensemble équivalent de matériels autonomes non intégrés.

(MSC 252/6.2) Il convient que l'intégration propose toutes les fonctions, selon la tache pour
laquelle I'INS est utilisé et configuré, afin de faciliter les taches a effectuer par I'équipe de
passerelle et le pilote pour naviguer en toute sécurité sur le navire.
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(MSC 252/6.3) Il convient que chaque composant de I'INS respecte toutes les exigences
applicables adoptées par I'OMI, y compris les exigences du présent document.

NOTE

Pour des recommandations, voir 4.3, Tableau 1 et Tableau 2.

(MSC 252/6.4) Lorsque des fonctions de matériels connectés a I'INS comportent d'autres
dispositifs en plus de ceux présentés dans le présent document, il convient que le
fonctionnement et, dans la mesure du possible et du raisonnable, le dysfonctionnement de
ces dispositifs supplémentaires ne dégradent pas le fonctionnement de I'INS en dega des
exigences du présent document.

(MS(
ne d
les m

(MS(
Modl

7.2
7.2.1
7.2.1

(MS(
tache
"Sury
"Affid
comf

(MS(
élect
aux n

(MS(
doive

(MS(
est in

NOTE

252/6.5) Il convient que l'intégration des fonctions des matériels individuels dan's
pbgrade pas le fonctionnement de I'INS en deca des exigences spécifiées par I'OMI
atériels individuels.

252/6.6) Il convient que les alertes soient générées et présentées conforméme
le C (Article 8).

Taches et exigences fonctionnelles d'un INS
Généralités
.1 Exigence
252/7.1.1) La configuration de I'INS doit étre¢modulaire et axée sur les tdches
s liées a la navigation d'un INS sont classées” comme suit: "Planification de rd
eillance de route”, "Evitement des collisions’; "Données de commande de naviga

hage du statut et des données" et "Gestion des alertes”. Chacune de ses (3
rend les fonctions et données associées.

252/7.1.2) Toutes les taches d'un"INS doivent utiliser les mémes données de
ronique et autres bases de donnees de navigation (routes, cartes, informations rel3
harées).

252/7.1.3) Si des cartes électroniques de navigation (ENC) sont disponibles,
nt étre utilisées comme-sources de données communes dans I'INS.

252/7.1.4) Les'\Paragraphes 7.2.2 a 7.2.5 et 7.2.7 s'appliquent, si la tdche respg
tégrée dansd'INS.

Le principerdu CCRS s'applique également aux cartes ENC et aux mises a jour, aux routes surveill

au majtériel de_navigation créé par |'utilisateur (par exemple cartes radar (IEC 62388:2013, 9.12), symboles, |

zones

et notes.de texte (IEC 61174:2015, 5.4.1), etc.).

7.2.1

I'INS
pour

nt au

Les
ute”,
tion",
ches

carte
tives

elles

ctive

Pes et
ignes,

>~ Méthodes d' i et résul -

Confirmer par une évaluation analytique que I'EUT satisfait a chaque exigence.

7.2.2
7.2.2

7.2.2

Téache "Planification de route”
A Fonctions et données obligatoires liées aux normes de fonctionnement
des ECDIS
A1 Exigence

(MSC 252/7.2.1) L'INS doit fournir les fonctions et les données de Planification de route
spécifiées dans les Modules A et B des normes de fonctionnement révisées des ECDIS
(Résolution MSC.232(82)). (Voir I'EC 61174.)
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